. R - e ik AR e e IS N T el L Wigeds ol Wik B, Tl .
? % Sp— v s FeE e 5 R g s L L A “ ” e 1 =

‘1_ _slw 0 oy ::n& _33 ety o'

|
w
w_

53

L 4

2

b4

B okein 35
all doe i des

-

oS
ae 3
A 4 4 4

LS

o
s

-




h

e sasudl oandl gladll U B TP S35 @i

sAadl paall

ANAal paal

=3 agau
bl

DL float (nastl 1) daugiog (Slasstl 1) il lata (1)
Anlall (8 Al ysie eliasd) yud BLalitl S . §puudl! 3,50 Lot Ambaive duomeing’ dlasy s (g)
SAaliane uuldas Olegwye 2,aT) gleag Ol gled Ay pa dl




Al IS srel @ . Niss] ot Darins 2,310 3% (G iarl slomlll (o pLlaaY AdI 25558 y5u0
Ay il ol ) Bauions Beiae LSS (uadhg el o8 peSeo Jdatiadf plla G . LSS
e gAML . uain s Jluad E. Callaway e - (Gt ) s Jiie LeBgdy (el
Blasdel and Lund, Yabuta, Sawatari and Callaway, 2001. Callaway and a3 sl oy

Wiser, 1996. 1983



s oyl \gislanwl 4 8 bl omighl IS 4 g0 OLSI L
vs;,sw Wogab o Silly slbNTy gl y s lalally ddwdl
P o s il b LI k) aladl o sy (S
sda 5 DLl NI sud ¢ o P Ul e i tasey 1BU €L
= sy 33 A By pallodn L Glail ga W By g Ay
ol e U A ALEN )yl e 2 a0
N R VI I U NPV JOPS [ NN 22 P B [ 3P0
S Dy Sy (DNA U oz (8l S e B by g

AR sl 08y I pil) gl s 5 ST pams O3l
—OUNYy 3 N1 AdwSl jand ww\ & oSl (aler o
Jood cé&, 68 — V) phionsd g adaiy yagusdy O b
sl (G g YN o I W RS B gl
By mll o el D el g 04K OF J gl . é\hwl\).wbw

LYY

~



i od] b |

At ey Gl Gt} 5L



danall pqgdll 3Ssal
ashas iy 1l

1888 :aaall —

Luae Laglan 4)lis 1ol o Caadl -
sS CagiugS

‘\J‘)S“ Ss .\_,mu‘ e

2013 ¥ Aaakall -

saliS daa i 038
THE QUEST FOR CONSCIOUSNESS: A Neurobiological Approach
By: Christof Koch
Copyright © 2004 by Roberts & Company Publishers
Arabic Translation © 2013, National Center for Translation

All Rights Reserved

Lo jill aghl 5$sall Aglaa Ay ally jdilly Lapsd 3oa
YYrotoot : ,Su YYYogovs 1o SAH =350l =LV Adall g 5s
El Gabalaya St. Opera House, El Gezira, Cairo.
E-mail: egyptcouncil@yahoo.com Tel: 27354524 Fax: 27354554



il Of Caddl

et sl R

SaigS BgiannyS sudulls
@)Sdl Las dguadll wis iz yd




REPI R
a3 10898 5y /e sl 8 axl
gt 3pali il oS e Spaill e

YT QSH Ralal dy puall

.ﬁ."ﬁ too0A
AYA AVY $EA Y0 Y Gl
u)"“‘"-‘
(p>05a) apadll e e KO e L
Oolgudt oo

ToAF /TN GBS g plasi) o3

1.S.B.N978-977- 448 -215- |

WS Caladly Glalad¥) ol Y deasill ogill 30 Claal cirg
lelaal cilalgial oo Lgianai A IS, gy ddgpaty o upall 257 Aibisal
30a sy e Bl s Yy ¢ liE (b



Sl giond!

I SR L 5S uicad 33 @lds @auds
LS e e et s sauald
2l e o9 Aunlyd douda .
2] s § panads A Zlooey 13La V2
. O S Jloes Y2
3 OO OO EW-TROP) I e PES PO TY\ P
K J OO o) Anaall cslbls ¥ £
3O e s e oaslll o)
QD oo 1N 1 Oy Auuandt LI . Y
50 e e # bt aSLe VY
53 A ygpall aially gagentl @ulaiifly mapuall Jiailt VoY
65 e ruandl el 33y wbiipially e Bl @¥ase Y=Y
B0 e e et e s saxlll LY
38 VORI 2,01 5B TN Stglasdl . ¥
8O s olads el A A WY
94 Slabs gLl (pe 951 A &5 Ashy paein VY
O5 e eleaatl Aaah opmall B s VY
06 .o ayi b bl o ggda LW Jlops £F
100 s Sl (e 3 gall Baaaill oyl gz y5ea 0F



LOT7 e 2T e flas sLdall duaigall dpasdl Y
108 s OlSe JS 58 & juall LA soniaall OilS o VY
1 1 OO OO OO OOOR oaslll AY
L7 . Basas Auslod Adlail Lol Ladgad (o391 (g el clonlli_ §
| TR V. 11| DUV 1 YU | | PRYPLIRPRV-1| BEISp- 1) YU
119 s sl 4ds eilids ope Ay agasd! ledll Yot
17 OO ALl LIS §130 3,58 ¥4
127 A0 ) 3l 1S9 (g adl sl £ 8
137 . R4 | | I3
TA3 s §oe el Auaadt OUsLSYI La_ 0
144 . s e e sl L3 nSast Jalge V0
149 . SRR | B PRVS PRLIY P91 I O
150 . AP | PRPORE 51 () A
153 e sl Landl Sl W s Aale Auseysl il £20
158 e o3 Lnantl ailbls ¥y duaall dus gasdl 0.0
LOL s sisss s s sssss s s sesoe oaslll 10
169 ... H9W (G adl el LB Ceud e ol3 Acuaall SloLdy¥i
170 e 9 6 puaand) el (98 6,3 ¥ V1
170 ... 420 2S5 S G puadl elxlll J150 ¥ 05 @ oI 3> YA
A9 (6 padll elellly @log ¥ YA
K O 3 pilie oW g uaddl claelll Suass ¢
175 APt a3 ¥ 5,80 B A9 5 uadl slelll LD 01
17D s s s saxlll 1
L85 s waditl ¢l jleaa .V
5 Uiy gid guakd Adylag g Cadyl 3] VY

-6-



1C . SOy 1 L Blic tel=lilg Slgll YV
195 s il g AaBI1 cillala W1 £V

107 A 1 { pr-ye>-wi | P CRL (P ST R Tt Ry
Al A nlal A yuaudl Sl :Lg).'xi sl o gasb Slolis Yo A
DO oo Al il

214 .. 23S o) Asmllas (B uauaieia ol Liauall Gkl YO A
221 i SIS g gty Jadlly Al g landt sl S A
Py 7 S LBV e Cayanlly Aaudl GEuall elelll 00 A

DAL s i 9l Apol ol dalate oL YA
y Yy A — SUalosl Lesll dlai Ja YA
D53 e Jola W Al s £4

271 ... gpuadl eyl Zoadt el b JS 8 oLaiYl S Goasd Yo
P 1 SO oase Y (n85iSa jub e ol JLaaFI VY



2BA e bl e 11
285 ettt S Alglo 5,811 s YO
72 S 55003 3,811 YV
PA% L 4598291 91 J1 a3l gy 3,812 221 )
L uasell oy
309 I (e (933 1509 (193 Alnad O (pSas La o VY
311 e, dga gl Bliodl 3 B i)l Jalgad VN Y
316 Jaall a0 e Lalies Wy U a0 YA Y
S S S Las fynly ey Jaay YA Y
K3 B Sraail @y of ey o £VY
K uaslll 0.y Y
SIS Jdadt sagidt ¢ LB iy g yiatly juaudl asg raadt AT
K Y Sliraghl e
K Sraddl el VY
K radl Lac YOY
KX 8ulall &30 duc juall cilygldl YAY
335 e padl sLST it £V
337 e, 23l Asnanll colbols Vg Auiag30h Jalsalt 0T
K S el x,88 Hlasl 1y
K oadlll VoY
345 et el Gy L8 Ol v
BAT e Liuas Latele Lagll 10
349 .. dacuondl &8 )1 Jal gadl aayaSg e gl YoV 8
352 . dpragill Jalgall (po daj 3poea flaadl 05 ¥ 3L YOV E

-8-



334 s dnnall LS9 Laall 02VE
357 s BYVTR I A I WF
360 ........ o3l Anantt Sl W LEs 1as Geunds 13ke VoV E
JO2 st saxlll A Ve
309 ..o, =939 (a3 (e 2\O
370 e S350 ABLE ) a0 La 1210
K s ¥ gl S e dpsls YoV
76 e sl 5o Ipann smay piall YN0
388 e 3 ydulin flaadl judndg JalSTI V0
385 e Siaie al pdadie LYl Ja 0.V0
38O et et es e waslll Vo
397 rea3) pud HIBT 05 Al Gadg Cno - VY
399 e Obiadl 3435 ¥ s roniaadl bl V0
402 .o St oW pad® Eiazy oyl Y11
406 ... Aded) eauall sloelll 1 5535 e gt aludl HBT Y11
410 s Adiiiiue iylady A gide Aliul £01
LS et e saxill 0,01
A23 e el plada fladti jladol . VY
424 ... Eeeplac Cayas Y edS I3 e s Gle sl Aigain e VY
426 ..o Leitd adlla gl el Laad (6030 ¥ YV
2T oo A9 @ B Gluels GG YNV
B30 e oaxlll VY
435 R19ll yud a3allg HISBYI B g, OelsAA
436 ..o sl darin gl o gl 35,005 1A

-9.



B39 oo - oelsll jud 33l YOIA
BAQ ..o s LS Ao YVA
BAT ..o s s s el Hlb) 14
448 . e daanndly Jaedl ACEn @gdl Jas ilun o yhie 104
B56 ..o S Jasy 2330 YOV
G5B oot S pe el 5ol YoNA
QOO ..o i oasedll 4
463 . Slg Yo
GBI .S Sloedbaiall
53 1 OOV OO solall

-10-



{‘34-3"

(NS (e i (oL

NUPGUS TAPSIETE- W PN T PRV-PRE PP

(e iy pasin (3

SN @liaa 51 AL LIS 1ig) 3y Raadie ST o) Siasn
iilonf gings LaS s paians (19l B Csiaag S Ul Lipsho LS Lgaiiny
BLEN Jaadl Of pé ) dilaS (e 55831 (B LB ,S (b g 4By AS, Sl
b s 33 9950 O 138 mg  dsslunly dlac Joaall puluall jodh sbu¥ly
< loeda

pma agd «iile yuady gy il d sl ansdyll Hygandl 35a a5 uosl
083 IS 0 e sl gl sleladl By vabac ¥ slale

Juodll (B By, ming - Ll (B AN A )1 USLLL o gl
BaMal dac Lo B oS . Joell Aaladl Baglall e LA 3909 pae Jo¥
Aand! LI Jlaal @215 ¢ye @9 @3y yan¥1 i pant (Nqualia LsS
Loy LatsSt sorendS (,Sas o Slgs aleasll cilisy oty glial alagh 3 LS
o Jolins CaSg SLalas Uilidea 1y pund gzl ol atgasd! @ladl (o O a3
§3 yueue gl ) ASE

- 11 -



sl He il iy IS e ke Glisle yols 355 W1 Hlall culiudl B
e Bdiasdl 5ty JS g @uSeludl Alatl Jlad JS by cain Jid e
o8 Bl SLEBL U8 (LgilSa b ) A yald gLl (e V1 Al L
Ly g sl

G S8y ol gy 1 A8BLie 5k (e Yoy SlaSII s 3 alisll Le
Vol Liamedhydial Jbod caiamnlly Jaadl Ao jiad s as I @ulic g
neuronal correlates of consciousness e sl diac cilbls)l Lo gl
Lol 1385 cuand) LT Wb Lo 33 Goraas - (Lille NCC a3
e Lajlga Moe @inly gl 3,30 B Gupas of Sas rols e
L Aaas Y ol Sl alazialy W) w3 W1g Gl Ltass ¥ 13Say (4, 51
39y Aol (s oS . alatal

Al e sl Jin e sl B apain 35S 4z gV (aay Ui Liviads
Lol g - sl oY Bals g ot pai) e w3 o Yo U380 (Jlasi¥ly
ladly (el uaidl ale o wabigias sae Gle (& padl Gy dy)lis
Aaa LD M coliae ¥ oy ity Glas e Y1 L s dginy (Lot
«aliujadly synapses Ll

Leal alloes ¥ oty (B poe il las MU e J5ka sde auan s Jodog
0353 O 5Ll ey 3 ,dad il 33 15 36l LB ks Al s of Llas
Mg 0550 23 Loy pand! SI Bagur LISV os

128 paayg " FElasdl Lo QlaSTl s g sl 3ol 59 ,mally 55,5 128,
OSd 1852l 3,30 (a1 5ot Jauolad Solins Ll Jgundll b Fols
389 1 pdue i) Juadll o lifaly) Jead JS Bales 8 Lasele iy Gyt )S
Oaes 59k A9V 559001 (B (6HLA (S ey 138 ag (LS @la ol asds
N PORES

A L (g S Bel 53 gl (o 0 g9 (63T ALl Bpuols A
gty 23 Le 59 e ;S cagleal Luadles S Lall g5 . 35La e oS

-12-



o opo odBg3 g LB giews yS Aualh (e Lipd Lol Jaig  Bpaledl el g p0ee
S skl (30 Buuiiie Gl 328 pn 1 Brmngall lan SIS 4o S
) g9 e bedsd )L A IS pas! 09 13T 528

ek als Bpal s il Ll g Ghal s (B Bus)S 0 Bel)B s g0
Sl BLASE L Ty of @igh! LEL Sas ooy Al Biloeyly gl
Ly Abeall ol gt gl S (e Aiaasdl Aleliss)

r I Lo ‘o)_uSuYLw_Au&nua_).tﬁsLalc 354> s AUSia Jo glisey
celalall &ouza ‘u.m DlSH - Anuld Sllandag yilay pudny Ladls w55 o
s e Jaodl Haa B danbuwall @argis i Jul e oV Aol g
e s wtimy 2 el AalS aladennd ptateun ¢ ) 0S5 o il gl
(il piis st (s O8I -4 lias Badad (B g pdadl” g Aadall”
Va2 Juoly - aiSa BLESILY grials oY gounslls

-13-



- SPR T

83 iS55 LadiSt gplle asl iillagyy alle 1Y+ & L VA1) Crick «l)S useaiys (V)
(e A0) VAT ale 36508 s e Jua «(ygualoly s po DNA Lot

2 55 3350 Lo Juas Sypal ilujord (- VATY) Weinberg zying pitius (Y)
(2all) VAVA B )3T onlle pe 350 elyjuat

il o2 gl 3050 AN pllall Caaos) Lasudall Lpatintians 3215Y dalS :qualia LisS (V)
(3t SUSH 3l L3 cltlaall

OLL e pfiitng Loyl YY winy 39580 ¢ya uiar :mACAQUE MONKEY (5 gues¥1 3,301 (1)
(pl) L ysl Jled B die 95 pdiig pliasliai )

VAYY) Carroll SIS st . OlSg Sussal GapasS Fian :( - 18Y0) Allen o1 5399 (°)
(VAN0) "Gl 3O (B sl Alael gl e i ilan ys OISy aolsy s(VARA -
V810 Jigd e Juas o Supel Gilijad (VAAA L V4YA) Feynman glaids syliag;
oeglasg Sillas , Il LU cilal gy (8 55 S50 uanad duazed : WOOSIEr i gy 5y
-(p=0all) (Y4Ve L YAAY) P.G. Wodehouse

-14 -



J..s..\_«a.a

=

" yat B guug B yad Ol umy

() il claoalyy @lle «pabes auias mapd e Gids

il ) papel (b Liilian i @ ol sl iyl Sk
ool Y1 1348 (o (undd g 33 Vglme uhad‘uis B o et ey 5l
s oS Lol Joauys ! o (- Likgall of ity g sl o ool sd308
e 8 ogbl e pleall gl B i S puall cuasll 81 s Al
b Aipes Aoac LSka Jold Ao Aulgil 8 @91 g3 gl Jol s 00
3SE 1inge alas Lo yuud 1 (e et ¥ ST (orebrain §lesdl aade
il 3 gosi of gl @linls pguanllSIly pyraalipdls psasguall S
el g Jaall A J3had salalt Llaeill 1ia ilad Sla iy Labiasd Appas
cagadl i VAM oo e
ez srdiy aaS” 1IN jendls A el JEa Blians o il S
5y pdige Lan oees 1) sJUl Jons ol Sendin Lol Jice o a3d
S8 iyl et e guis SR saing Lasys (Lsbis y3500aS Slammy Juaia
i 1 33N g e @iligy3SIVI 3345 Of ey O oS 221 Y
uaadl JoLadl 1aa o3} 3% S o Loy (53 AW Jazmy epuiall plie

-15-



e a o Splaatl (B e st Blica I S50 @Iy Gulas Y I
Liill dalaily al Gea¥1 B A jpaill Al LS g5 ol oplacsas
4 das A SluesSIH g nSIY

ralann 0S5 @ Of dazy Las 5301 o Wijals Lingad LI PO PV
~Azasdll sl whaas oo} L bobudh Jelly ] Jao gt Sas Y Saman Jals
LALED S —Alaaacdll Bslondl a3l oig pndl 3ykecadl 3313 cehimdl dasy
B e Liae @lSsludl ois Calins (S Agaal ST jpels Jyidie Lae g
Saely puglai M ga55 Ll

robae¥l @le b} b aluY oigd aiblal e olsSl s o8 o
8 e sl dppanll UL LA e aBua iy gl o palai
Al e §s0d Gulues Y LIS Efaa Yl gloudl Gl s Ae gama yind
e Gy G Shadly Gaslidl uusl j3a il o adas gl pas Y o3l Jia
SLL Y sl of LSS o)l ML Lo AT s din L pllasll
Lpac o8 Gualad) cibsasidl ST o0 e sl dpiaall

Uaaill oo pllaieall ju3 Q3! I Zlisd sl (il L3 Jsaall
2289 - gleadd (olll (ggumtly Aladl 3l o il cliadll s adolall
s Lo 5mg s pmastl Wyl L5 35500 Junals Golill oia cedsiS ool
Sl pandl  Lpule pual® 1z 5 oly Al ple 36,0 LS Tia
aadl @l I oliludly Guaidl eley olae N (asll le g e pdad!
riaadl a1 5 Al lagas o] JS85 58T 3n g L Lo walils
(el

ades p gl LgSobadiol Bapid 5 dakiey cnaigll JSU dx go lSSUI s
pedl oS S gl Lo - Uogae 00)Sallg slbo¥ls cppnighly sLaladly ieuSalt
38 ey 13U S lly ol 5o Ja S455Ls Le Sels31) rasdall allail pa
ol . ileud) 9o Ll 3ugun 3500 ALl ol Sslylan] a3 el Lillaal oya
A BBl Hgadl e iSO (RBLS OW i edagy 505 L) B yguall

-16-



il 3yg) i LS St aa B3 G 0ol I pna 000 - Laa oo pis LipS
OV 8130l eitag puS Jullls Jakes oles¥V

at 38 o S yglad Hlad cilduall oia B Lgie jpas I ISy
L, e oo Jlads (L y9dallS YgaY  Salk Wouw agan B ely)S
saalagi o 3ybolie 8 ChLSUT B roming 3 VY (B 3 ye Jgf Livan!
sy o oty Al eyl i Adabsy e Vsszse
tn TS (B L g 5SSl Massachusetts i gdbale agan I <UD
Aval S bl e ot oLis¥ it Lyl Mgyl ogands
1 AT A3Ls LIl § gcal Bk yrend B3la33 iy Bl cead pelilaio¥l
o3 130l e o o Ly Jeliadl o e puw oyn il Alndiing dae s
ora B ybeally atiebo dag e (Liasbudly B Lo p9iSall Lidyga IS agas
), ¥4y

Lo pluf A 13 35099 (gl o2 gl ulaa¥ly Gaganpd plaial o)
ey Gl sl B 5uSall Gallall uubasey B Abladl opondh aay
LisOels it im a3 Ao g g8 5 Slgadly 3 dayyy buws Hlol B
Aelll 5 spiking Ssddt dalauill Calass) sale) go Lusale SIS A€ 5010
= :;.)_.:...‘ coptall 0530 algiled ya 11 2 dalasll visual cortex  pual
nmg V88 B e sl Apuac Baa gy Aplad gt JoW Gl a2
cilglad Lilaly (e sl 33asie dagi Jolis L Lol Hshadg supar iliby <)845
LI ol e g carind By T Guaddl el piaall gos e - pbill G Al
Latie 01980 Vi iduasied b (pueadpd HLas g . a3 Sy 2 Laygs
A0 SO 38,5l S e AuSTal] (Al pag . slSIH 10g) 1S )Loe
L of yel " s yag Ui ial Gl 28 1,58 5,81 Lis Lgie s )
asy3 OIS Lighad oS3 el any y3
Se¥ Aawdall pas d iobeddl (B cuwdiSU il e Alas pf)
o sl 78IS - (N W il S0y iy Hseiagdes Osladlal - HUY
a9 951 Ll ey g€ sloi¥l 2 gin oI e SLES ot AL

e pe dand! -17-



Joli sttt 58 Al yie : N seill e 2,050 The Economist
L) a3 Jals 3 pmme 50 Lag Cagyall gy juranll Lo Lol g 0587 i
plaials Glass ¥ 13 cilaaas ) Uil eals 13ag 23,488 (Sal g 3 lussSU
T (@ el Cagpomy OS5 (A9 8 yall (35 pleas JSo s - aLudl 6,101
cSletbhall @xas fpain [3ST

Jeaddl3eliy et b 25281 wtlile Buguas Sl o3s LS 13|
Psloly paslge Bac e (ISBT aslly (ol Alg 5 ALkl (guuganl!
e gkl nlally LN Jguaddl B 3l fima sogandt Al 5ol . pule
o e pualadly pdie ol b3 OMadll Loy jdie ualsly ydie Uil
- 581 Lals Lo

Salll g3 . ool Auaadl L glguddl e (gugald Jradd QUK anznni
2 il ol JS e aMe WSSy o Slas¥ 3aas Jads il asan

www.klab.caltech.edu/cns120.

LS s Hlas! 8 aelu ¢pe JSo Lin 459l a4

- 18-



1l g6t !

cryall LB Slusobo l clele @al pe jodaas (V32T 2 VATY) Hilbert ojudis auias (V)
e 3l) crapdaally yiue gl

slgdly cerebrum a1 oo 5-Soag fleadl B 65 »Siforebrain §laadl aasa (V)
-(e2,311) limbic system kil jlgnity hypothalamus slgll oy thalamus

LS A® cpe ,5ST 5 . gaddyal (gulad) SIS s (VA0V L YAVA) Dunsany Slais 3553 (Y)
ey ill) YL g 2ol g 1 g leo puall 3 pps0 3l panadll e @i

oo Lo )sa i€ Ligin Aigae 1S DICgO s Ol ool pxtiia L Jolla: ¥ ¥ (2)
(e 5) Sl aa sgasl )R 5200 Hlaw gl

sl gid Gk i g iadsd A dass dpaalr Aipae Tibingen oyoeiings (0)
(i) Y Rl

3ua ekl aglallg flandt @ud 2 Sbwd o HUayl @ile “Tomaso Poggio gz 3 gulass (1)
(e 53l) HelidaoW) 1SN Jare o

2 3) aslall Glajaly agas B 530SI Shi s (2 VAEA) Ullman Uyl osans (V)

(2 i) Gustail wsd 3l Jled (L psalS casin Apae :Pasadena Lpslaly (A)

or ool o Bl alidintyd madsgh s (V49) L VAAY) Wiltgenstein oulidiztad (1)
G Faudsy (5l Liddy bl I Aiulsy Ghaill e dleed 3$55 Lt ol ge
(e 2l)

-19-






Jo¥t Juadlt

PP DRI 3 PRV

oL 3pseae dandly JEadf A Jazey Le 58 Lol
K0 Aenl JB1 siuadly Jaudl Aiia 055 O oSar 280t 090
dpasioun 945 ool ps

Mol Galass "Slopuae 0685 O (hay 13187 (50

(VaES oy (9 S uSuld Bl el JaiSS @ Gl e ubasi Bl B
Marquis de Liwgiss o 35 leld Kuckuck g uSsS j5uidgyudl 3 lay
o Le e 3L Yol . 3laeld Anobadly a1 &N J 101 e Venosta
Bugune yud 53Le oyo Blaodl g JaB ¢ 5 l) LI Jadll . poedl e - 0ysSI1 1 s
ol oS LSS (el LSSl e sl sYhs N Gaelidl Jaall . a5ua
I3V e @bilguad! ansy pdedl Casins ¥ (Maygiac 33k (e Lol ol
"ok’ Uiayi @guad oS0 sy i Jlaidi clolg qegdgac cloymty dadd ¢ guall
i i) Aoebe Anlo B 23BN Asladl plag . olas V1 oligy dasiys
Apaladt 3 0ai1 an g5 Al g 0 SV (e el

QMUJ!cMI:SLQ\-\
Licadil Jalisg @ading 60 s slaailly Loy Il Jobaad (gl ayladl Jlsbo
Jaall A hie quano (8 roas p) Jluadl Sompanls Y1 o2a LS (oS 8055

-2 -



A A lansSI A 5 S OV LaSN g e lglt Jaall dps A8t La” : aeaanll g
Liay® of ol G sty S (5003000 (31 63539 st B i
rebie gl plaell Lo a3 iy U 53alt 3y gi cpudabin Il 51,8
(a2 pioge 3T He upie gy Lipa e s pubge (B aalo YL Gl
83 alind sl albasdl ol Saumall LU e GlSLid e oopal
Shead 0583 O oS aaS g 53l L qualia LdgS s JSiy end (e 3l
SLdsS Al yad

oS Saliies iy ¥ b LS diiea quale LI5S 0sS3 15U sl It ZaLosl
3905 ol 028 §355%1 Dahys ubun V1 e Lablas Gilizes «jand yan ¥ gy
Jaadl 5543 e AL Gianty e 13 Ll SIS a5 e 3805
8 S DLES (ra il By S . Lgud 5 Sl gl cLa s le
o2 Aty wuSTRIL ceals - Lies (s loadl Laugg Al5Lel Arenall oS i
(*Rapals S S (193 Lelalgys Sl

03029 Ogering ol Qo W U Sl s @blgaadly iull 0550 S
O] elyo T 985 YT 1308 diy (3l Aulindl nB5a (e S (19 JLALYN
Sresll gy pshaill jslaia cre (O3] I3 Lt Jlsbs Lol &9 pms cro Jia
Sl 35101 3Ll dlas o) 3L daual Le

Byadly ediin O (ks cae paded (Haitian iba & y5 8 aeg)dl
gl Aaalall B agle sl ) pak il Glidy o pobod Ayl
dlasd Lalad Hamdy 4SS (b Gadeds Jin darially Josyg B paiy Sl o318
Gl Leee ool IS HSUI Gragidl @ASH . yeliia of Gupdoi o 3350
condin Y g9 e by pady

s9il) Aaal a1 B e a¥ dyely il 090 Blaml Juid Rugaio peativd
a3 Blaee 8 351 - LS iy 3yrgddl Als MU Lein .3Lumdl 3
PO 3 53 B d oLells Gt gl ST ST IS ST o5 (S - 395
o 91«8y Sl Sty @ISSTy 1,31 o LILE (3 1 ypaieall o i
(AL Jlazey ey daza Gl

-22.



G e sl Aaii flaall (B s Les 1S ol ol oo sl Gasiy
Of s Bsemall LU yar B Sall Jal il 5 Gy ghpandng oSl ol
e land 545 (il Sail JaB a Auely SO gly e sl B Judedy
.u.lY‘u..\..x:LauJ).uP.‘jJu.o- L@ﬁjﬂu:-‘)..sb).c.u)-(_..m.us‘ 130 59419 ygalt!
S of JeB ABaiy g @S s dgedion o o Jeliny g -l
i o801 5ping wiles daiiis i og wlild ciliah 4333 wILES By 1050
SLSshutl fye S L g it oy 9 1@ ST LB a3 T JuB 4AlS Las Siazxy
Apiad Al5las 5 guay Lupgad pul g Aag i Ll Sudaldl S ol L)
Auay 3 - ALy AS podl (0 B Bae Aliabis 30335 Wlasus @la3 O gy al!
Ayl yue laleall died €5 M- el dagy of Ay pas NS of by
Lols cigaball ol o aagyd Aiga i g Janll Bl Slei
¥ Lyl AL ol Gans 3055 OF Seas = Aueo ) Baalal il ol y 31
099 hu¥! Bamtg Jle Gste l2 Bl @bl 2555 . eyl Lot Jrosia
e el Luadtl o Gaadl (s dujas g guasll 1aa Jolii . ply 585

ool ok LeaBy A gull 3Ll Gabund S8y Les juiSI1 Giamy 138
B > B el By s Wl ol L Baleadl e taa e AV Junai S
Agagy il jsuo le Byl gf JISEN d9h) oo S - obiae ¥ B (o e
Jia Aag8 ) Aoeid oloil ayasd pcdannd ¥ LT g 28,8 dolaill pdatios ol peg
JCEN) BBLA y Basall 8 Ul guiad ($44231 4 J8) spdl Byaies 352
3339 randl Gua il @lay Oglandll painl ua bl e ¥3a Al yuy (Y Y
B 45,83 La 5,81) aleds ¥ ol e st asess (iglantt )5 Bragy Jalge
.(consciousness .awareness (5ealS o Sobul (Juadll 1os 5 Gl ,_,MLA
Jass .l puing of Ciaall oladt Jagas i Audanist algall Jal sall o xS
o8 gt gl 03s ] sl A jah 3,S100L Lot 2B0e Yy Ao puuy 3ole
e BN pEe BN oladll

Auia gyl Jalgatl (e 5 3usS Be gama 3y s floadl pSa ¥ i3} (5L
oi1a S 1] 58U (UIAS puingdl LS 15} Alas Blysll (5S35 Lasy Suarall

-23 -



B ol Seialeg La Sl e sl Aol Lo i yuws Bugins Jas3 Jal gt
Caaa b Antie Aadles daail Mo Llass e gll Ol e yde ol 1 Juasll
o Tl 0585 e g My < Lelaliy Lubidieas Jlacl Ae gasme dadaiil ale

3T pasd M 5 pilie Golus Y1 J55 oSas ¥ Vs Buols s el
Sttty s -y Bty liyude s i Jobo aole (il @l s dByhs
o ale Jio yasi gl "gpill Jin yenl” Jio gy @lSiie abay
Aie o iS ok d e Juuolsidl dde Aimias 40l L os poea)
Al e Ol s (e GBI (e iae 16D oy Gamidl WS (0a 50
Liagl s Y gy Lo 5a9 3250 3y Wl e sl eliSes ¥ S0

vk ¥ reanll Gala¥ day pg 3Lty CauS egaid Uiy JLital (03 (Lia
Raysad yud Wby g 3T by Gardy palan Y1 Glil ol (¢ gad
Qols o 13Uy o ians oSG oS (oa LaS Ll N1 L35 UL tlalas
29 My 35S SLShes Eis 1y S Uil

Sl Jlame Yo
dainy 35 2a el LtSay aiadly Jaad) USG5 clatally 3awdall Jois
O Cantiine 8 "Traité de I'homme" oLii¥l &s g, dol” LS o)l s
Jlec¥l @lane 533 @ ionpdeadl 0,30 Ciliilad i ol pag - pduc gl
ouid elaley LaudB 8 (G pud W paiall B e gl I gleatl agle B
S9 Sy o Slpdie Gguunigas iobact slale g 5800080 9 38500 claley
0dA (o punS Caud Hhail Bolel of Toyunds” of Legdl LalESSE M
ooladl @laia LAY luads ale galisn Al ds of Lebad Lels olya¥!

ol s B el LAl HISaW 8 ealug ¥ @5 pag sl Luiaalt
Mash 1539 iiled B9 2wl Gured g Ul Labiagl L3l 35 )lall woads Jud
oo le s Al plbY il ol ag il muey ps3i - JSLEL 02a 7y dad
¥ LS Wgde B pad of Linde g - oul it Loy @ial obla Y dlaisdl oY gall

(M), ¢ Lin W1 0219} Hale Uoglas. Lin aui

-24 -



Wk i r9) e L iy

i) g pgiay gty Gl Lo il Bdall 321 c0ypladlal (85
Liag 13929 HSEB o) Uil Lo palg - uu NS u&d_l}m.u.a 3l Loy,
agasdl agadl” S8 el way 4.:..\}!4}{3)" ;.lﬁ!\ FXWY :.......c.j.‘_....l Jagani Lgiiy
Wy2ad gyl e S eSS Auilag It RSl Bagaall pulsl el g
ld (3 3L g Ayaluadion gy OLad¥! 8 el e 3,58 Ciladliany olast
() e

3530 Bols - res extensa aud! 3sbe (ny il e nasdl joaall 8
et Saiy cliac ¥ 3 olawd Al St 71yl Jady Sliad slaisl
Aols el 3l i g9 Sl 3ale 4 Tes cOgitans aiad 3slag
il Casyanll o lSaad (6392 ol acaaill JSus e 50 A 62535 QLY
s iagSU Lagiy slasyl )8l - Lgisleg ol Ggioms (Ol pagar sl
B g aall AELEN Gpe cndgasdl onasladl ygdil ey ASLEN (e Agrus WS
(). Qigd e 50t 508 Qg Sliac¥t o glgunidy yas SIS

oo yslaia oo Auinye yud Lild Lialeio 50U plin ¥ 3uuis Ly
WD g o yidy S latly 7oyl o Jelindl dasd Gl JSiy pe !
o oty g elayuddl Cnilgd pe (38155 O A Jelanlt 1o of ()34 S0aiy
T sl s gt olig) Eiams 13Le  ywudi ) glizes ABUaL) Yls wuell
("M fua MV polin sl o Lifgo palas Sflaadt ilglals cigan O 3y2ea

Cala LeIohiiealg zgpll a9t ol yials (6oLl yué sl psgia SLa3 Say
CUY Ll e i3SI g dduog oSar Y Lind LeSyn 1y pledl e
07 aladl 55 Lol @l ailin puasd aladiuks

dxale dayylasy o 50 6B (BSar ¥
el o ey (D sttt st oo Lalad Calides duul o la3 3ad
e e jgeadll s . dadd wuienll Jb Y e gl @63 e Darale

-25-



Jae sae oliy Llis > wlee 5 (SLalad 4ds b 3l oSas )
(062 Loy La) @eala ol Alalilly Ayyg miadl cibas Al aliall e oloai)
(Saladt Aecaihl 3y pdail kel 53,501

Licg w3 0f SLuiedll fleall (Seas LS 000 ¥ ol 95T Baudls S5y
23 i ol BLASE LY ale maliys i b @8ms (5 o0
doLi35¥ feals ol st Mol badll 55500 ¥ deadl e ooy lia . Lially
e 3l iplatly Lol W1 i el e s elglh Jaally gloatt
las @eat L ulie 301y mualies 30 of @Ladl Lle wlolassYl oia
bl

ol (55ine Ao 3 - JalS ey 10 (sagis ¥ 43 claladl i pag
szl HSl e e gl Guliig 3aes¥l Jae - laadl ol e Hias
Horeily 5ol aling Bugan 38,00 @S0 (GAU fy8 Clac Y @le W
A Ugost! srea Y ojbun sshaill 118 (e 35S 23Ty of 4B . Adisrn Aoy
iSOl @ e s @lle jome 3y9punlly ing ¥ el pg¥ ZlBinud aa
Y JS (068 Salaxiy 41 sl Loy jglsy a3 Ll

=o89 93

3529 OIS B adly Jaadl Aboyg ps acdall Jelail (e 35T 6 65 Jiady
- e l] LaBLill 355t 0agh (yuyenball (yspualill dadil . LaM) 318 5
&2 U0 Tufts Luisgs nalas e cains JLols - 3uSsblalt adlinll s a5
daee 055003 WS e 30l i < "Consciousness Explained” e g1 juwsi” o
ﬁPu*¢“4%%;b>Cuﬁfjbbhfhﬂb>%@Jmﬂﬁhagiééhﬂu“
ST e 10 Olg 9019 @3 3 Gulidl Ohy < yiay @alady Apelada!
o a5 SO an 0¥ Sl @Bl 5 g 4 prends ) glicmy slazel Uas
Uas gl o ,uSantt o aaluadl Ay dall of adsie . Loy e Jumetns
do gl G209 e8Il e SN Gadnidl Gatad yrandd I} Corias ae -
(Y. 3135550 Uaglia dudiusy Jo¥1 padnddt Goba3

-26-



o ionre Wsla e juaaill Wiy le B GLiw B ol Gulas I iny
SLag¥l cidl (bl 3 b juall e sl tdie yunadd] B Ayl
L LS alelastt Jaull oa dl udSall (@I A0 i cLinn Yy
RO ENUNIPOTE JRCNTTNP PU R BN RLOPWIN PN} [PPOPRXS o NPT 1P
(M) g 91,00

>IN OB sl BLasdl B 35100 Helall @) e Hlae¥l B Lisoy 1l
O -3sasy ;elilly L eSOl o zhiinw! Jud Lolinwly Liass oty cudlay
e g8 hand (n o soAlail Jalmill e a3 Agdaldll ool Ll
S il flasl s Jalasll iS5 Las Rp3 sl 18 yadf il ole
o allgai Juadi o L ealall gl 0580 - euala caplils 330l aslusi
) AL LAl e . Laie 3,u8 Lot 40l (0555 Vg it f gy
e sbaws 3l Jo¥l paiidl Glus Hlaiel o5 Olasd s s Laligi
() Ly A aally 3ol

LoLad utsiian (198 e 931 ellaty

Fla> 3yma ¥ esll 330 prwdid Sagua Auele (nilsd Al pasdt Les
Jaadl 3 03)50uST Anala 3 N 5000 sag) Gou pleadl e 6531 Gsluey
sbyaatt o1 "The Emperor's New Mind" gl , 0 e cpusdt Jaat” Lhaadl
Nasae Galill L - cnpsoly p Apst ol (G550 yaad3 padatin ¥ AL
adi quantum gravity @S dndls e day fad @ a5 Gl j90 peds
285) SigaS Lay a9 OF Jrmeiiny Slleny SLud¥ el a5y oS
Bsyi dnsls 3 (M iages coylgin sl ol e Lo,V . (Turing
AlSen g cibitgy A5 BaN i 0 5530 o5t Tueson (russ
Yot Lygans (8 eenmey doysis (Miuausdl LS IS B 55 LIy aiiod
("), dcnadl LS e 5y Cile gazma yue dlayt y3l) 30aSH

elate (gud OIS ol & e JLao Lay Adkatie 33595, BLis j9,0 )b Laday
DI920a83L Leliiad Sas OIS O g cLgaben Sas ¥ Silasd Jalas cilasly i)

-27 -



Glid B e il Ergasd LuaSH Audladl H it 3248 Al Linay e Lan
Aagis padliad 3l Audladly Logll (o JSI - lagr Aaliie S (o igee
e Juds g g paady  Ldlgdie g 3V G Lo Busls o laiiad S)
o3 a3l 51 Elandl B Eaisd 3 e ol gl Sl LSS el Sl
. ST 3,84l

Ubshas 1S B Lgjuyi Baala 3 (M3,0La5 adys Cogalyall aad
(o8 0ty LL3ed oy g 10lan g Laud il glaall Ayt il Auingye
$R9 - e 4l Jao sl (Saa W iy 5l 5Ll d g9 il )3 50eS
o2 OF OSas Oluad ¥l flas M cilicugayill (o cosbaglall Andlad g i o
s 63k 05Ss oF Jladialy LS ol yiet @ly) Sy eay JBY! e
3 ey laghall Jia3 3 352 31 S mie 3 pad Laday +(oliuse 3 0585 oF
Al Laate 3,155 Ay 5Laat (Sas CasS iyl ¥ Aelyyg Lipes ol
VI BWRARN JU. PR WOSCR RS IR T UY: . AN [ PR TIVEI [PRUN PO YO0
o) Ol g o ilaghadl 3,y WL W &AL luad e of codiy Lay)
S Ay boluiuad ey (Wguda 51LE5 deady 21 SV OIS 15 i sl
Jilie J5Lell (63152 s opn AnILabl Cadlad Gy Bigna 1538 Sguu Jb . 38T
3)S13) Lgaulais o1 3,810 3aSs 3 puddl ehy5 das ju I e ol 3LES (Jeuliad
PRSI I PHTEDRIEI JIDOY FSVLIN LR PO L 5.0
) (&) aaalins

ISy Bagan il e gl jomndS cudlaty o Jlado ! st ¥ Leing

kil oig) ixle dals Ll (651 Y b

15 gk callaly 91!
Slesetd Al LIS ave Aduds S sl gf dadidl Galasll uSE

O Bl sae IO ST @0 8 Qe A (e e dil LW hade Laeandl
ol o deanl lgalse o lgasan,all oia PRSP X WHE SR

_28 -



o 50y i) Sy s plaall ok S e Hlaail dying - ol padnls
bW g @l I Bl Eol fog spe sl aS0 ¥ adll JaLaI
() oLall Shgs Lo 5 Aigns B o (pupdll] QSISH CBpacs o5l Ay

L8 3ake ey oYl of eilen (S8 dadiidl i1 Sleadi a3y Lo
S 131 . LM eeasdl GulooSU ealalad Lo pmall pdaiid ¥ (Jad Slow
B1Sg (559 flentl ol o) 545 A ghan 5y die clalall WS o LLis
"a Aaa ol adgd asmel! aeal By palans ¥ e duaglyadl 3,450
Lol b Ly 55 2l cidlinadl S S oJU) J ol 13,58 poluns
aalladl jelidl e eilyss i by JS dladaae o - sl e g Al
el ploatd ;5L anill o B Jhasy 3T Jlie aas (Mol 3 Jidyg
kst 55 (e Tishe ilinag Jho cilaguny oiiShae Gla3 Arunbslive 5i 34
o i€ Uil . op 8 9aall Ay gaihl Luiaadl 542 W (B ateald el
S gen oSyl et plaieiad e 3)adll wBdl i Lay Gren el (i)l
L @ e pdazD Wy (il S 5150003 ilysi B

) 3y o1 120 iy ¥ porlally - e gl Ly s () Jadll O g
Woleall 580 Vaage Leil o gl JiS50 Bagn Connd ol il p bVl g orriaally
s &gt Lalas Liyg o (ud

Ao G 9390 35621 (pe G Aol (o0 91
oailad e G e sdl OF B PLSI! s B Aleall A ,all Jiais
sLipad sl Golhl Gl @gd el i ot il oo T plealidae
ol Alasl e Sl Jae RanSd o ST Lyasd Cllaty By g Ao
lBMES) il yud oo g JSdn padiiy Ao siie Agnac L (e juS dae
gl Ll sl cpag 28l e cdlelanll e @laalt e dpaadt LS
Eilaglall fya 2YTg 3uyd JISEL 3ubae GLLS L@l 3 pall dpuaadl LIS
3393 diny> ciliuSle (synapses Ll (lgin cllolis ¥ .5 j0lall g 52,158
Slpan yiul) 3558 Auie) uighie pe LliSaalinng Laisd a3 ilobunsmy

-29.



oaibad juadnl e clele i x8IS0g (Jiled @banill ia Jio 3liin
43539 ruandl Hlgandl

O& Ol (ANl calania (B caalull B blie pa Jsdae J5ad @uad Sy
A€ 03 oSer S PRGN e gl LTy Byguatl 2 5l
ORe2ais ) sl A o (B Banlg Be i i alasSl U] s
B i OB gl cvitalistic dngusdt 5531 Gaas 13s callaty Wi Sonsauds
(7 8 pomiang r gl (52 501 LS us Lyl

e oo jmall (8 call s b ool Lgganty il Al dygaall
TP gily ady 005Ss B9 A ydll iliyjad! (5 Anslil) Baslaall Lueo guail
oo e g pmdindl 9 )it ol B 381550 @he b jurdoi¥ slgydt s
The Mecha- Juile 23159 2 133 1417 ple daal e Lo .10 e 19 pie
e Pl iols jse cin yubags G (s nism of Mendelian Heredity"
() 14 5ling Jysh 3350

Aoyt Ly sabe Gubaaly Lo JSi Al s LW aSliad a5
Slagin O jgund oSy ¥ 53 U3l it cpslag, <L anls
(55301 ALy 22078 BaGan S5 Laga T Bale Ayl i cnlag SN
Olapin O Luiays Lidbien of Libelse M o O qamy L3
Loy Auilemie g ilgudany (o Lajanad ¢S ¥ (3l cnilag I
Lt adlaas S a5 o sl Lgtntas 0Say wdgyae HLsl

Aelid) 3891 Al Ao 3l oo oo Lo j9lais

Sbaie¥ B Lining I} g dl bl (3 (59,519 gmuils 4 pamy o Lo

dad®d A uSlonia (slaguugan gy S i) polagySH o ALkl Lo glgiS5 11
¥ Bugsill aelsall e Loy ad Byglie cibaaS oo 2950 LgisSI LS LI
elete 1B (V281,500 1yl 5k ilusudSGU 33000 L tasdl Sl it o

-30 -



oo adaie ailaeS GaiieS Ghe cilundsdSSIl ola 503 HLL (e Siliaadl
Lol (g yatt il Aaill dusguasl (L cpa Lingi 151155 . cilaglall
)lﬁrm%j.)}hﬂlag@wa\)uﬁwﬂcuﬁhﬁl .-.LE.TJY'C)L
u.c.}ﬂ u.ul...ai ‘a.gnj d’.a.:\-_.J‘ o2 RIS AP

LS e i drals e sll G35l Gulu¥ o (381 og 531 35
cnilgd poa Lalad e 3ll 30155 ol y - L yolic g dymadl LS o Lwls
LOnilgall o2 (pa dagh gl e g1l a5 Jsandl (o pudd celajulll

4y o] dilanr g (ripylia Yo

e giie oldglio LB doygill (e Auaall A5 Y Han B APTRNLY
Gl yall o3a Flisd Lagy < 3558 Jueolaty Ly 5 (093 Sl y3 gl
59 (it g 05 GuSle 01 say Lasd Gd )3 Layyg sl ] 23330 Al
canbemdl B Tagaodt Jlea¥l Tu” (il sbis ¥l ale M Joo3 (Sl
1os Babol . Lgagd 3,518} A pak 53al g By 35 A pday £ Ll W Cagyamly o
fleatly aakatl HISaV @ile e Tl

O TNy O3 B pundadll 653 - oo OoF ding Lo 353 Lo pa3 3,5 JS s
B daiud i agdl Jlgb yemiay adkad My agh e daiis (ns pluall
o hia citis 13) (M Le IS8 a3 ¥ o (65 e alil gl cagad g Aygial
MSE 5o by . a5 i 38 caeabive caghoals E
Auidigy jud pled agllne agtl (LaSya . aSo Y 4k ol ¥ JISAT e
2Ol g @ilaglatly dolans W1 Cdlass
o) LS Lay aus dilB S aos ) @ cag et s Guladl @2
QM‘W@&MWU@‘ o Cl::.x_._vj edats e gt ‘d.cg
Cagpattl 0580 O gl (e i Juadl JS USEL @ity Al Auiaall

-

\30[)_': e « 203

-3l -



1 1ty 13] . Ls cpniS¥1 of guings 1gamn of Mlins sl Byom gin ,3SYN
st J 85l JLEI A3 3y 92 S o Byl o ol (liglre
fea cnadl HbLi Ja Sadaitly Aupuidl eiligadl e 13ka S1asly Lasyil st
Cagpad ST Jghall o puadl F Rilig)ui¥) e 13ke 6953 Gaes (e Maiie
Oli3Y1 editing slaeW IS &igus aay MRNA e Zoeiold e 4L cnndl
28 daewy Caypoad T 0550 O Jediomyg iliuadl e L5 31 e . splicing
(8000 Jio gl ra e sl Joual (o0 0550 3L Bl

ole Aumpio Olinpad lid 8 S Gale 205 Usgae 255 L)l
Onlg-adt Volta Ls 3y 89 Ampere jo s oig Ohm agl Lo (JLEAN Jip
Thompson (ysuwals BLASST $3 o3¢S HLaI 3805 A g I ginagiypall
el Golaatl aadl Cayy ol il sl B0l LB VASY (3 0 ,3S050
cdas 381551 O S (gute ST (6T g

Al 1500 st e8!

oA pialS - Slgaldl Aol g - cibilgasdl gl Gaas of Jguddl e
e Lo JS g «@iTg pamtalg 650 18 g ity LedS unds e gll pailuas
O 028l - dl daag H Ly ayB Gabiusd 3850 93 JSS palally - @Lally
alio caliza o b alaze W o) L AS1 Wl Lgdg pelie obilgasdl o2 gd
Sl ool o baSobandl Ayl padinl (e A poedl AW IS e (o 5latiag
cAagadall clif LIS ., 8udly

Layglaig LeSoles Jiladg (Luladl 35,2119 39,211 Alls 8 Anls 100 29
2a glizmy) diles g 0yphady Ol hgls po ¥ JSiy Ledlas Tuiy
glos maead e 3)000is Aatadg 5,3 plas mawd 3o Ve O juuesll s
bV dag) Gle e il i Bkl Ak Jumdl gl aage (ol
ol olae¥l s J5kail 1 Liaiag 30s - LgSs Lo 3yl 39,500 dcaal
- Bla g Aibai] Ay play 55 - il sl o lanip I e o oplad
() Legh e Ukl SldW BLESY G353 jauaa

-32-



e 5550 (653 GBS S e bl Sy 5dul calidey qelally
ISy il @ualill 5ugeald ¢po it puiandt Aiaiondt AL (83 A
ity (Aba il Aubal yB 500ty LSS I 35U (6335 - Lo iy Al s
e LiilBal ol yud 3545 oyl Adadil (obsaiSla yigeraSy Aslall
ts Uizl 1 B pinoetill Blodl an gl @laad A5t 3 dgl sl . colil gpo!
dazb o Sas @ cpag (i 093 Jemmians o33l Ol H2y>Ty Bl slaleg oAl
c3gacen JS by i Lmpzmio 10 (9Ss 33 Lady - mguaddl 15daling Vg pada OF p-ddd
i yen (3o BN S (pand 6)F T Cayel 8 LaS) I e gt oLy
el W ghunly platlh cibasl pag oo gl JLabolg (M)fLaadt jlla st
(4) g3t gun g luondl stbiuay yo3 J3Y1 le oilapllh ol poo Lol 33153

oW 8 Ul gt JS W5 85 o T I Ll gy all ke
OIS Landl Sleadt wass Le as ) dasi e sl OF Jadodd o el
3,313 roundworms 5 ,94k1 339081 59 3gSLAI A5Lo3g Sty squids )L._aJl
50 Lo (6 sy a3 Layy s o (Al Baias LSyl pluill Lo LolS
(659 BN Capady @Vl Ll yadd ey tes8)

§ale wsluls ool 2ylae (Sas S
caned Jgud JSEIL T of Juadl g 3,8 ISAT Lol Aol
oo B Lle 0, Gl gond) Al yuy A5l Bugae @il jaas gl A yud

sl peds yad Gla

FLasll graaa (o usS 533 B 108 uiSaay - Ay LIS o ldl Yl
e il S 13 Agagull Blaodl B Al Aranl B Ggeall Julxid u)Sa
Gl 1B gay Vg el Auaks w243 a3y alShs Aadt Glias (JUL Jurw Ao )0
(40) L sl ac (8 LaS uadd B3 0Bl ey )3T Benls o - 1S

oScas CVNAIY LB dglid 3 jeainsd 5 CBgudedll daa LaS (Lold
Al Y sae o8 s g 53V pulsadt e ST Alsguy juardl plas
<1521 ¢ye 281, motion-induced blindness: aS, oe 2511 . alagil (e

el e dad) -33-



Lala3 335k ¢l )dus s &5 L Ae gudga il gdie JSiy A, mall olB )00
023 sy Aasd aang o pall (B OIS Lo suaddl 35S, aSLu LgiS)
oaaay OF O 1 Jake agdie dewne (V) LIS W 2o o1 oS 5f Aol
445 B ol piall gl paanl @y cagill ¢ya el duall paolh pgall 3,50
Qpaunnll yalglall o3a Lai sl 5glas uadl oo Aibals: 3,0 aay LS A
35e )3T paaling 3,1 3310 e sl ey aaanIl e Laled Buses
O 388l Lialay 13 Byl alagdU uand) ula @ gs ols 3o Mall e
W95l el Wl @l oo oY Al B glaadl LB Legld LStysaall Gul o)
0653 Aoy cibiug s g phages gLt a1y ale e (Mg, s 35,
Le-alsn A alaglall ZLalt Loy 5 a3 0 &auydall o Slzied Lay, . L ,sSll
eyl staziel Liagh i o d Bl oS L glud¥ s 3505500 Led alus ¥
Las 53801 Lgsad Aplysia Liypdhyl a3, Aadieio Ay, Jl Aa3g50 oL (V)0
3508 Lail o 3,810 33l Aug Ll g Aygill luzesi,yin¥l e Ll dales
.(Kandel, 2001) 30l e

pLas¥ly salstall o 58S runall Gula! parh dueal 18315 ua !
ZLa eliy Ao yad ¥ aliaet ele jahad . 3l guondt ASLalt JS 8 Bureaal
Aol laia W 4 g5 B LeSylan sy Jadan S 5abes Lol
~2bludl Gaasely

et ) g3k guighail yuds s mal e ghl ol Guluus ¥ e 58, 1,
Lasbiiels o st o Al JLSAY o2 ) lgal Aaala (5 3)bs coliaci
Slaiy . CVextended wiadl e gl (g Lging uess (COTE (5 paaanl o sll
gl - il U] wiell Lestl Cllatyg o1y "Lin” 4 g rasadl el
skl Jadilly sy - et pakl gl @l Las

Ll Jin 651 Lgangly a2 g os Ldlo i oW sl s gy
-Aage Ledl ) hnld @l (S Baga v LS 1 Liagy Wg WiV
ol el as g% galall JLabYI of caphasics 2eMSIl Eanadly Osball
P 09 Badey H9Bsae (Il @g il s gu a8 iUl un s L

-34-



@y i 13Uy a0 OF oS Jls> Y elaas B dale ) 590 of ladliiiue
YT SN PIR P PP VPR (R 7S U SESEN ) il [P RGPS Y S |
il gand! 8 A sgen Lol ys oSas ¥ ol 5450 0248 () g A pnsdl Sl ¥
N @l Zgpuandl WS Jguogl! Jazg Les Balasll

sl (Y i) el angi calizna JS oLy 830 R 3 (o) s
AT audetied () ity Gubas WY o Jad B B2l Headll Al e8]
Bk randl Gulaa¥ 2B S @ 0 - 1550 Lall guay Lagyg 385200
crme Rl La L Ualas 3801y o yill 028 i Staiuat jsliia e - Lise Lgagl
Wy Uil LIS TN ST (Lalas Giltidea Lalgizea gop $elyy dgiins Ciguo
oareals 9 o5 ol (e uradall G Jae Zasde HLne¥! B Lisiag 1)
LABles Lumac Hilgag Gilaaly Buasd paey Lgdasy Aag, L) 3510

ol Lol ¥y @il Auals Jioo cJanll B pandl 5ué doglazell Lol el
130 - Jantl 8 2ol yudl Aguy Lglasd paSlaas. Led cilS 13} dusls waslal
Aupantl LS 3 pa Bl BLaithy e gl dayy B Al b jlac ¥ B Linssy
Ol oyl e Lpulie goyloty pLuall e cllats slguss Ty Aasyall
Sl padanly 393 51553 G adiaiadl L glaad] Olaol 2 Jaldl Hslaill e
389 LgwSe S Lighyy Auugyba Aagylay pioplgall Liesi s Jalaally sLelall
el B Ll Jamins oS

Gl i pdalindl @yl - e 531 DL peid QLS s lasy Y
R AR L WA PE e WP EWEN [P IER | it e Jladi¥
Jeaidl I Jswosht coniay <3 il g s 20308 ¥ el 3 LglS
e AL Ayl Le - (Slacmboline 353 @ oSay Ja) Led a3l aaall
(), yalslatt o1m Bylgil (B i O 5!

u.c_,.u 2\._:......4\.:.11 ClLb@JYl P

neuronal e gld dcuaall Uth-l—Dy’ BlESS e urwd p39 i ‘q.c.-a.n
o2 J.._A_: i sbagLall ‘_,,._. <ai .correlates of consciousness (NCC)

-35-



e Ao gama J31 e CaaSl Lo aLadl e Ge skl Al colaLis,Y!
(- JSadl) opae 5ad A Las oS il A iaadl LISy s Y
(%), lasdl pudie B Lpaall ol o Lll oLl culalis V1 ol Jeis
el Al pa bl bolailly iel (I Juadll U3 Jrmatdls 5L LeS
Lol LT Lajaiad 0l Gle ) =+, 0 3l cdsh L 30 Jlys Lgted
Jaadl 3gga of Aognilh spikes culSs &l ol Astlas oSias - HLiis (>
o) iy Al L) 4 el e LU a1 il Lasbaely
ﬁlmi e a3l all Gllay o g il (Sl Lglald 5)S e 553
uqfdhauuuagg¢m6tL£.§¢bﬂ3uJ&mYLy¢y+gg|xwdl
OIS sl e 350 yaly ating Vg al 1 3 La le sty el

el I bl cra aayl L
ﬁb d.b..\.a - &LA.,L” d}-') - U>JL>.I‘ (Q.”._LH

e Conscious
Quiside world Inside the brain : percept

_:‘.CW)J.AAT ool A inadl C.‘.:UcLJJY‘ l_,.qg.UlL_u.;a.aJl GllalGy¥ V1Y Ja

-36-



JSE B g 5o Les S Aoy, e gl dunandt il )Y agede
or dolsy W Lgaca adt il iy cagytatl Jloes J.\_T_.uu WSS DU
Sdazs ¢ bl g dadd Auauie 2B §5S5 S8 (5 gald @ yalls Apuandl &l
Lol gasl B saslg A3 Ja Sac gill A p bl WL 2N e 1ala
cousksdl Juaall L8 3agall Hee¥l ola Jolio

el ES 13 il g ylall oy el Auanll Glali T alasiol ey
e SBUS 3929 e - cdie auly 8 SUbla Yl oia s of 4 Bas
of w¥ 1138 e yuanall g3 Ak  Auuaatl a5l )lg (a3 S ST O
oasd oeSall o dasY O apae Al B 5l A1 Wls- B 63 Gl dasiy
oo e rigsa onile o 1ind Saseill B 43 1359 puially Lruzeia
-glendl LI ES

WSsidl baLaidl 3 e sl Aniaall Slalis )W e il @ V1 Jodiny
31 ol @ eSS Sl 54855 (B ey (ST Aasdl LIAST Gaad
Sty o OV A gl LIS Lo LSaidl ey 3y pe bl laa a1 S8 251
Apandl LS @ead il (glia dagydt Ldls caraadt LR Gpadi oo e
I3 g0) 3yl J5a5 0B plendl B Leilin Gleg Leule Jaslaig Lale 159
(3 yilen JSLETS O e wnsllal iy S5 Lages oS3 OV (a0 5t JS20
JS el Al cillals; ¥ Y el W e dile jud S Gy
Lol 3 it i o glbal

Ac gazme (8 bolidll (o ol fok esl) dpanll olbli;¥ dayd 5 Ley)
Auguos AudlajaBy Aumey yidg Bl palliad e Lpasll LI (s H3ST
el (po 31 Had) Laae ta j9ba O Ao

Sy el of Lalad Jadioll jul (o 1 e gl Joaddl 2 65 LeS
uuumw.ol..:mm,,u_mb;mu»unu@! L . agils 3 alls
e Ay pday 6y Bmae L Lle 5550 e sl guast) g.uUaLu)Y\ Jolis
Lcant LI le e sl dvaall Sillabydy ¥l ey W dolicid! 120s 55549
Cianl 3930 of dobsill 1agd S ang - Lo LSohia Al il (8 copuad Al g5 Y)

-37-



g o8 Aaladl o ety e sl Anal cilbl ¥ LS any JSiiy
N NTYRNE S | - X V-7V S\ PP wi |

e ple¥l (I RSy 35las e gl Appan Il Ll Y GBLAS] 35S,
shele ogld Ananll Slbliy¥l Gy pad o8 - e sld Liles agdd Gapdall
cAiad! Eadlally L3 aadt 3ol u,.L...,i ole sl L35S, o0 wleacd)
e sl Aiaadl LS Y Laud J335 Ll Uies Ol L) Sy Layyg
thvﬂhﬁvbd“¢bQammuﬁuﬁuuibaus'uhb¢&~uuﬁyj
Jeadi @ Joo Linyi CBLAIS 10a (e A0S Y1 W85 a 1 GBS Cayu
-J81 Al ol yely (g sblp sanan juand Agsl @y Laalll ol a3

Mol Jams Lo peaily 2 ppcndill Bgamill yand By lid ) gl 3l ll 2
(L) Sles Lazyg) diana pebiad Ll Bgpuandl L3I (o ugilh Acsazea 2
B s e ) OSISH inn 13 oLl Jaey La g I 2,0l 0 i
a3 gy UL Jaaew e ) JSE0I 1 LTsSH g 1301 (Ssn5 U
(335531 o Lolas Likiies Lo JS20

BNt Vilws Jso paiins L,‘.JI Aaghandl LU 255 4 3aall Jsbo e
Aobayrad ae 3 U3 . Jo I Aialdly A iaadl Slus Y oy 45 B0
2 a2 ¥ ol e sl Ay iaadt el ;¥ s (Y 59 s
ya5g Agygas Qladls Jo¥ Gulay 3T Licd ;¥ Callazy ¥ . Sl , W)
3ol 33U dacagiag SLdl 5yl pos Juas Jilad Aad . jus 91 Liasdl
>3 Byl 33U siagay iy s Lo i 3yt Ll ligad
Ol ST il yud oY e Lalial Adl%5e 4 A gamn cublatty (6 pgons
;hqﬁnbbaﬂéﬁubJabﬂbg+da:thu‘J}Heu4ﬁ&q.gnﬂ&h
ire ¥ 5,0yl )l Ll A yur @l LalS . cilis el 3,8 ol 23U
JS -8 A9 copaw IWN S 55 235 Argpun Aglnj Wy (ye Eriel
(). 5530 6 599 318 Lagin

el 235301 Apsgll e g 50l 1iaa OIS of 1aSTie Cerad ilaiil ois e
stilly aly s L Ja 2 Lgy dayi b 30y e sl Appuaadl cillalis DU

-38-



YLl fleall el yalluad gis Scalies jstaia po Legall iy (il
ol Lelad USan 5,591 Lo mnﬁdlﬁ&ldaa]}’b)ulﬂ]ﬁh_}buaﬂ
Ol Las of S e Ldls a.\Lcu.laLul s HEST Lagia A3l

Lol B e gl cillal syl daasd e 38539 gl 138 3 L gide

pasdli o .y

N yad Unall gty - duaanlly Jaall RIS e Clio 3 o3l So
YT s eadie e ya Jol il Jeloas Lasie oIS LaS gy piadly bl
bl ezl cBg T 58 OLS Les Jundl g 8 a3l @ladl oS3 opicad!
coe 3l Alajaalt

FVES | P\ i - WA Uaglé:.)huudm_)w‘).usuﬁu.swﬂuuu)m
o> H gl SIS qng Srayo flaadl LbLES ua).‘slg oo LS asia
Vel 5yl el e st T Ui el sy ¥ oy iy yadied
Loladl Aandall 3800 ule . Lgblilg Lgaudaiig Flaadl LM 3 ayaliall
Slbols W 20 CaMEA gue Wi g (e ol Aadd) cilbLs Y wWdoliidt 1)
st Ol OF 09 skl B Y53 a1 oLl (e

oo S8 Asla yuadl ey - e sl Apusdl JIKAH e QIS s 3550
VL iy W pamill (g pua gl el edy ulua Y 633 oga ol
dx oY1 oa ST e gt Sl B Aarils G35 Vg 1AL Lol Vg Adlly
IS iy - Jun st ISy el Appuaal a0l o oy L35 e pl)
Aol olbeadt CaLEESH deluw O ol (e Blasdl 088 e el Sileoa
IO { IS PR R WS WYV PR PRWIPR [ WE YU PUOPP-L PR TR R RS
Sl Gl 555 O B 3unn Ainae Bjgi 8 Sl oSay S
Ll el 0SS i 9l peldull

Of G331 - yalaall &yl pataal yodeally Galin el by SMase ¥t aBliy 43
(0 Buols g (llgand! Jpde o Anpabasd palluas b ulyidn olui¥l Jae
G Gyl Joo Agalill ol yLil) Jalasi . o yally 59,a0 s ool il

-39.



e AW 00 ity Y 4S9 Y ol o S5l s LS o Lag e sld
025 Al ST Y L dadB pudill 305 pgull LeiST lgill B Ll o))
ladl LB 3 gl S5 Gl Ladd

ekl 9y Bl 138 Blis (B do s dagun g Aol cllaif 3 piins
pladl Gl Gy Ll Bl Hgp0y ) s i 039 (sl Jushe (30 peadl
>l agdll Juaplaadl (B e gl Gulid i€y uaddl Gt ) plas, Y
doglie oS Vel dgun Joi B auladly ade Jeo Bedd LiSia sl
U Tud rdlyshs ol gics e Lao Tsu gus oY HLEH LS. 52l 1aa @gd ol 2|
askades Jue oV

eyl Loy )3 Gl Bacaliol @ualill iy Lo clallol Uiy a3y o
adally dsieially Ay yeall Appaall Gl gttt @alio Aol ols Sy
ot bLiat JISAT Caliag oY

-40 -



el gt |

Of i 13La"g 0 alyely aullge (pa oS pal Cguadin 3(- VATY) Nagel Jab ublsgs (V)
(2 ,31) VAVE Qi 4SS Jlae What Is [t Like to be a Bat? L june 05$5

A oy 1 J9)S LaSals caldlysel” a5 . HUT calS (V400 - YAVe) Mann gle uless (Y)

(p=,5L1) Va0t ai "Confessions of Felix Krull, Confidence Man"

CUM (ye 5S35 9 «conscicntia Lo Al o0 35350 consciousness e sl AaiS (Y)
Pt e ol AalS calS | pdie bl ol JSlgh i (e scire ((Las 5l pa)
consSCience. yuauially agall 4l HLiy La gag iUasdl 5i Gl guall LGN &8 jall inay

il 5all o e R51Ag e guopll mllaial dude Gate pladiod et ol (1)
Olllaias behavior @gludly detection CalS . aCH Tas g SEH aadas
wasesdl SN lSST b LaS (Dennett, 1991 j5a51) Logliads oSy Olacgaoge
o Galoaly GASH &ygas 0Sas " 4 Libamtiol Lgao] 3ualill dasinsg « yas Yl
P ISERVARA (P -PS I PESVEN PER JSPTCIPE: [T ,_-,..L...:.y; piiily el Lt
pieinl QLS S . 53T ol adanll ¢ ganga B . &) .';l, woleunt” B LS asia
Ua s - A1y s ey (CORscious g aware gi) consciousness g awareness
(Block, 1995 4,55 ol (Chalmers, 1996) 392 9 Susad e cn ¥ o cpaeaslS¥I
oo i) Suaaidl Vs 5y Gaapeal Jubs axga W (Ling (Tulving, 1995) s i
il a5 Y iy - Judniadl B G s pa5T Layy (Lamme, 2003 o)
sy . Jgadlawareness fass Lais «CONSCIOUSNESS alasesl 3 puoladl A calalt
Wigas Bymad (olSait 38 Les ST Lualaind Joal pulSad)

-(Chalmers, 2002 Lix g8581 ;i) Amaialy jul iakly LdsSO oy 42301 @M1 (0)

Gax Ty By LS Mgrag) 0385 i Lasy Y af Lucly S o wyei ¥ apaxally (V)
i (555000 &3V B OMS ot LS 1 e et Jihas Wlales Y tdarally Lis
JS S8 1l SLSY sl aladl Loy (Lillo o35 ¥ Uiasd gy o gy (i 351
S i) gV g pas S5 - Apao yill 03ib o 38193 (el @lall e e

-4] -



222 108 90y Ogurag) 523V Sy Las Lyygad dindl pai il 6559 100s Loy
Soe gl @lalt B Gl IS gys (Bl a0 13U S5 1 Le s ) Slsic g flusdins
(e ) WY Y pbiailly ciledlaall a0 :zombic agents dueg) Jalse (V)
200 OF 90l (re - LEBLILI 03g8 BuGall Raglall Lo 3By @Soll pulaiad ¥ Layy (A)
Block, Flanagan and olilhidae 3} 35,8000 @Y snilly olallaas¥lh @ige pakd i
caliza Patricia Churchland, 2002 Lagulial! S oxds Melzinger, 1995, 1997
Lyl e gly - Auall 339 cluaeW ale Glo A ST aally Jaall A1S 0 4xgl
Il y o LEBLL 03 ehtiol ) £ o251 . Searle, 1997 Alguully Aaydall Al yutly
.McMullin, 2000 ,Satly Brown, Murphy and Malony 1998 (sl 50 jlail «oagadUl
Sy T 132 go 1,38 Cabolash Guabies 35kag) TSI 5yl B Copy )3 Y (%)
adadl i3 (5,001 3515Y19) 79,3 aggin Oy alaall Laa Flanagan, 2002 oS
.(Murphy, 1998 Lt ,ia08) cniSW HIS31 I Jeao 21 gl
381 09> -Augluna Jgeof (s illasys cagudi :(V448 L VA= Y) Popper yu50 SIS (V)
(@) (VA1) 5B dss e Juas oI @lle 1 (V44V 2 V4-Y) s(Beeles
(e alt) alal BB e HiS1s cLias thyperspace ols clad (V1)
LA ey 3155 7 959 fleadl oy edlelasl i Popper and Eccles, 1977 i, (1Y)
Wi e a1 gN B BBy B yal o Juiews 4 oy g iaiun Sic
Bllationl oo imhata relgll Jaall o 561 oyt VAT (B a3y g, BSIY e
S5 iS5 alall e Alanlodt ¢lgnis Y Luyday clLER 3 cdliaygaldl 500
il oS isatall doleug¥l 3 ubasey HISEV o3a Jiiiud @ -flaatl cByual e
kY1 o1 al y381 . Ggasey e gl pe Jolasll Popper and Eccles, 1977 aud s 2
Liy la plSy . (Fecles, 1991 QB Juww e 5Ia31) 2dddg e by masaay Hskss zlo
N I PN ROA PN - WO W - P VIR YV NEQR TR vi) |
(e rilt) illasyy Cagealia: (VAVL 14+ <) Gilbert Ryle ity cipuba (V)
Jaadd deadelid als  Flanagan, 1992 pe mysterian Guaslll pllaas Lioy (V)
McGinn, 1991. :Nagel, 1974 :Lucas, 1961 ab)lhas
(e 03l) GSapel CBgaald (- VAEY) Dennett cais JLits (Vo)
o>sa Jplas 340 Jusd (e cige yunsll las Yy WY EIAN ekt 05 B )30 ¥ (1)
JoW ol Gulsd @igag eV (6517 ey dlaces Les B Gl dadiy (nae
T BCYCOURTC IV TEC PISURS | PRV WS | DR T KU RES I
(Varcla, 1996) druast jaiglall gle floatt Ll So¥1 pasddl @l daghaes

.42 -



»asl Kinsbourne, 1992. Dennett and :Dennctt, 1991 LS i 5Lat Jusi(VWY)
RN PRL P FURREELA B WSV BRI L P R e S 2 Ryle. 1949
o LTy S L»,.é..;.a wibio S0 Dennett, 1991 Caugmiws - Dennett, 2001
s of Taa¥) et ot ¥ an oy Of G plaasdl 2 fasdy Lioge
ool e s 3 Apranall Slelasdl (o 5yl Ao e 3329 Jlasinl daions ¥
e 3l 3yt 4 ¥ u.h:_n).ua.a.d sa3aia Ollalasne rigad iyt - (Alasd 51 3
ol Lo Ry cariss DS 3uali 8 il AT LB il audod! pud Hell Jie
ST M Lgaands o ansall (s B0 Ly il e jurnyg Ayguad! il il

wom B3> LayLaels el s Joa3 Gl ;e LAl Ol coudun 30 -38ac olua o2a (VA)
A L ghpaanl 35 uaaia LSS e it O i tdasel] 3ipa; 0SS La juuds
Ayan pilaiy Lande SBudo pmmaw gy Lad i o) 5dh O 4dS apay o>
(Dennett, 2004)

(2 5l) ol Sbjaa s (- VAYY) Penrose 33,0 p g, (V4)

{2 55l) So el paass cauds 1 - V4 1V) Hameroff Cagyas ooyl (¥+)

SIS O 230k s B a5 35455 A sl Ly rmicrotubules Aaaa0l b (YY)
Jogas e 45,35 A reytoskeletal Al guin lasad 58T Lo JSEST Blsd
(2 alt) Sulasy >l5-‘~ Lgadad (ot LIS (e )—us M Fisaw B LS9,

Loliasig u938a coladas e ul).e Lo zngi (pe (Penrose, 1989, 1994) 54,5 LLS (YY)
130 I3 o - &y mdl eljadtly wnloasdly (Giddel Jagan by platg gesyss cilisle oo
IS8 3 Lagild ailoss el Jie o¥5Ls oniunt 5l o HLse ¥ 3 Lia g
ross olacV @le gf pudidl @lad 3ol 3-E3LL Al 4l Ll P S
bl (58 Lag aadad) oY Ol Lagins 5 HamerofT and l’cnms;c,l‘)‘)()
AT Ll 5,50 2ia Juind cesS - e sl Aecen it cslibaall Al (gl mibale ol
JS5 0y pannd! 3 L gl daiB uty cpmaandl LUel) e Aypun 3s5bojad
Wloladl il ubid e flaadl e 3588 Glolia yie hus Luals SN Ac yu
Aailae Ay weeaall 551 a3 3 padadly (Al 18 Eroy o o 38l e e
Grush and (51 a2 301 Luolall e jelnad) oSO et atly Le o )
S4e add e ¢ M3U Churchland, 1995

Jaallaiata 8 pawaese Mol Cdswtia:( - 1481 Chalmers 5, 4L55 (YV)
(rdl)

-43 -



el (h juaic 48 5in Laga wsola 5o Le S ol slazel s panpsychism oSl (Y4)
(e2,381) 52l

-l Jeaddl @usls-5 - Chalmers, 1996 QIaS miuady J8Y Ll sama JSi ansi (Y0)
Tononi and a3l icilaglell 4y, wdaidl Guplie Lo deude e old 3y ,da0 4 Hlat
2 3Saold! Nagel, 1998 o= . Edelman and Tononi, 2000 :Edelman, 1998

Jarvilehto, :Nog, 2004 Ui 131 . O'Regan and Nog, 2001 Sl o3a gieiile (Y1)
Merleau- b Guddl @le g dalall 8 dadidll 3S 5ol &yl 3ol geudt J2a552000.
-22lb (Gibson, 1966 :Ponty, 1962

0o pteuuy Bg—By AW Lgud dandils ot il paal s ey (bigad) s (YY)
et gt Asynall g AICAN Sl ol Y- - - Flangan, tRevonsuo, 2600

i plaiol narcolepsy s oS 5Ll 33t palilasdl e JLESN (s B S5 a5 (YA)
3loxd beall Gaseddh i - 58] watsd wAL3;) wilois =553 Jladil Ll - reae
Of oS cataplectic AaSLESH calyall ol el a3 Wy AUSI aDliac @2lS
LAY 91 A8l e Lakel ke i)W le lgie ooy dl o, 3508 et
-(Sicgel, :Guilleminault, 1976 - 2000) «; Jauzy La Lalas ey 4354

Feldman, locked-in syndrome (uloei¥ el s Laie dgalys 58I IS0 (YY)
Jean-Dominique g0 thisags ol Ul Jglizit . (Celesia, 1997 Lzl kil £1971
A 33953 S9u e 403 G @) st (Elle A il A gdl AU 5,20 JBaushy
Glpas He MalS LS Cali  3apas 32 ey 38 aay Jawiy e M daiae dlsyss
QS - Morse code g 3 il JISET o WL adue OlS o alaceialy L
=gt 5wy "Le Scaphandre et la Papillon” ¢lgiey V44V @i joball u50
i capd S wabag oty LS (The Diving-Bell and the Butterfly) @i, a1l
and agaad) S8yl o @llall oo gl Bashy 51 OIS 13} 2t po Chgylo 3
30 g Malad Lige gy sy Lobas Auely sl Ly Gl dale (S i ke
rrgie JSChy dad Gy @ 138 O 02 ) i pe gy @t 950 18 (0 gy 3T (s e
Oy bl Juadll 3 Ghels 3 egudd jLAsg Jfrozen addicts §yaastt §sieall
ol oo s O S 3 poeld JalSH alasi¥! o e o> 43

Olas an g3 ¥ . alliadll 024y 250 ¥ ohl o] i€ 13) AG50a paliliad. Jlgaell 05 (Y+)
Sliail (a8l il 33 oS sl Lig +Hih (3 Bubyety s s L]
Jaadl sgs I gl Bty of (g a W 3 meSl ciliyiodly DNA Lol aay ;o
A0S B9al e Baetiall AW il piall GaSliad (pe ysbodl CBLST L3 salanaly

-44 -



il LS U sia e Lale Tadia le pHIM L antl eLAGH B Luyg il
Beckerman Flohr,and Kim, 1992,

fase 91553 Lo aaiad Loyl aly g slesdl Juol of (5,5 3 ka0 s vitalism 2yg081 ae a8 (YY)
(i) Balli) asly5uatt of 3ilaasH $5a o jpan

ale Jisd e Jua i buuad 53w 1 (VAT L VAAY) Schrddinger joeiasg o (YY)
(@220 Vary

(e al) cliaadl @le uwda o Ol @lle :(14Y1 2 1ATY) Bateson ¢5usby (Y7)

(E2l) VATY ale g le Juax o oSupal @lle :(V4£0 - YAT1) Morgan ol ysa (Y1)

O O Auaadsdl (et Sl Clegngan S Lgis (59855 3oLs :chromatin onsley,S (Vo)
(5l (e BgT 3 RNA ) a3Li)) o599 DNA L

Ac gamas dai je Nucleoside aglougdSS e (5980 8 tnucleotides @las g dSG (Y1)
el duggilt yobes DU Epenlia @uguil 3as gl LigSe calinugs

ole Juan @SU Jpuoi e Sapal @lle :(14AY 2 14-1) Delbriick «gyuls yuSLe (YV)
(exlt) VA4 LB aS)lia B

(2 t) Koyl Cagaulia (- 14YY) John Scarle Jyaw 9> (YA)

8333 Y e gl @l pes e SLalS Yias (Searle. 1997 e 353 iy raill Jalay (T4)
by a5 Ra5 330901 SLsdl e Lo jursad 0Sas Y Al Bygustly Aandlt aMa M 1asle
Lo o Schiff and Plum, 2000 J 53y «Jeew e 350 35T o 1giS) LalSa) ST
Pl el 598507 1 aal e ol yely mbias s je Ladle Gluac
welaiag Juabins JS8 (a3l putadey Bgdly @l H3ad (e 0 ypuo piuol 2 4galall
Ol gos " 0aSUlg 53l 7% @5 3 pud ) sl I 3L . uulSaily 3g9ameny
ugaldy il vy Hadll @unlie Liluu o iy 4iLd LS0S] apie oy paill fino
i e g e g Shge el puing Y bl (g (£3alaS¥! 33
Ty

Judo3 B9 linSgpdl jakn ¥ RNA i DNA 55 oo ¢ 3o tintron 5g,5530 (¢+)
() Sl

-Ridley, 2003 ¥+« Keller, pasl "oliadl” pllain s fasls )5 e g3 (£1)
Jlis Lioguas.s (Churchland, 1986, 2002 il @ladt o calasjasll 593 e gUDU
Faber and Churchland, 1995.

L Legd W] el Jies ¥ ebunai sl e £99 Y0 (o iy Le Lo cilalS iy (£Y)
23t obesly prosimians 3g,a30 Jud Lo niae 33 (i) N Sled 31 &35 @i
O OliantSy Oliliaad wa g3 - piondly Liladl 53,540l 39,50 Ja sy anthropoids

-45 -



3553 @A @ILatl 39,85 sl @Il 39,3 Gnas B rir 12355 Lagd 133,300
Lstad 538y 5T 3iesl Lelg ug9uuw¥1 3,M9 buboons galdl Jaidy qeaadd! @llall
Lella 23 plaiell Bopte sy 3ol (B Wy 25 +izrandt @l 39,3 (50
IS5 6350t o (e sl (AN Olawily Sipsatt - Sl flas udaii) Lindga
g3y I 3yplanll b pall L3l pud SLacYl b Liniay 3]y Aaathalt Luladl 33,2l
Oof Ggpae 3o Lo @lawa . Ll 3,50 le BLS dpalonidl ilogl e il
c3Lagh ey Le colead s (e G Lgiiesi

(a2 all) $laadl i) o a4 cealad W1 gladl ssplit-brain ¢losdl jUadil (£7)

2l g AT LIS 5yaee ililguadly Ogely @adsg plnll ol slane W gl (£8)
g @ A pedatll Ol pndnl Hegdhg agsly g ety Bldad e o)l e
s Laygpmio Lo 35 a8 o a1 (5 I3 @ 59 IS puiog
ASLall 3 esll pax il S NS s )8 Griffin, 2001 .( Macphail .1998)
I P

Eom i) 553 LB gradl o yal (e 35 Ao snow blindness adsdt ac (£0)
(2 ilt) el 3,585 WYL juas

(p231) paeddl UM Cagauliadt (VAR - - VVAA) Schopenhaucer jsgigd (£1)

- ydl ee Bonneh, Cooperman and Sagi, 2001 a.2581 (Lv)

(ea,al1) LT Jguol ¢pa oSapal @lle :(VAAY 2 V4 +1) Delbriick «g,u03 (£A)

Ji55 ole Juoa el wdlye cpo oS peal @lle 1 (- V4Y4) Kandel JuiS wlyyf (£4)
erall) Yoo o L Aol

B Jang s o A5 30 laci @le g caubs 1 (< V482) Damasio gajles guoglasi (0°)
NPPSUT ERRCIRES )

S -Damasio, 2000 5 o S8Y au53 32elus dseg39 . Damasio, 1999 LS ,hil (0V)
S5t o 435,53 Rasls 3 Endel Tulving piatdss Jus] Bl o 35S adl
43 0) QUIONOCLIC 315 (SlEe e g Jolie ((ddyas) NOCUC Ade o3 le Jaids
Edelman and Tononi, 2000 ,. 2,5 (Tulving, 1985) G >adl 3,S1001 jes (3303
Lals ps g pallall e gl ) Block Wsly jidog sgiual! aud) 3o e 5lt b
(BIOCk, 1995) (5,51 Bl ¢y 31Ul g SV e gl

(M) @t b3 satally Guleun W1 il 550 seanndl e JLadi¥l 3,03 (0)

oy Blanke et al,, 2002 :Griisser and Landis, 1991 :Blackmore, 1982 <2, (07)
ot sl 3yl oy il g puaill ale jplate (o dwnlt Ge Jladi!

- 46 -



Sy 89 Auslell . asdadl yunall guail W icuyB Cdy i ABgyaa oS
L oLt 303 glt olS5adl e Lajusas S ¥ Azl AUl > b Lisls alyD
loalt yuguaty uuaadt Lol CadSay ()51 uiad bl laisly aliaill 3 1as
Frith, 1996 :Flytche ct al.. 1998 :Manford and Ander mann, 1998 : Vogeley, 1999).

FLadll y3 30y dawwgill $laatly flost e M Silyylaall fles MM @uuusit &5t (0t)
333409 (gl ()39 Auaclall agatly taaodt cloelll (o ilagae Floadl aada (9Soy
il gLty pnadl gloadl 3350 Jating -y Auaill (1l slellg id] Wy

-8ake M Jae ¥ 1 3homaly . SLjad Jal il (B e 3529 pae Kb euans (00)

subcellular 235l3 cod cldass 355 dady3 Lo sl duaall alols )W 5i b 8 (01)
5yun W alginll 8 asgh3l Bgusdl elojudll clole Caye . gas a3 LeS dp)d Conyd
ciloglal) Endlad Lowals §yuiie Jias Lpaall IO L3 o guadISI sl jLaSH o
e Ayl cslag ity GlS el agued I Sligal 35 . (Koch, 1999) Leissasg
OB e L g)5 g Lgmatiily Loyl pa 1a (5051 - gl (53 Leud @Setp il 3
34555 5532 43 agoraad LS 50855 3 Bag s Apaaga a3 S AL J3
e 1atad A SLLLE cdlusga Sayde () shdidh uga e )9y s
5LaW Ol jlaa -l ayjollg oloe &yl pa SLSYL, £ 3185 i 22455 (p gL
8 3l LS palins S - @lal pubaad JE59 Ll0 Jgiuds AN 251 S5
2) el a3l ol sl LIS alaaal (o RS paundl gy ddl ko il
p3ndISH 555 5F Jall fpa (B L 25 ey B9 ctll 33U (5 Lo bl 39am
&= Jas3 s omega interneuron Luasdl LS oo Lo Lraagi 3 24301 J5uls jal
Sl gl 3 panadl Al B CB9 Lo dadiay Jiid wiguall o Ao
(Sobel and Tank. 1994).

oliig etas Lol Lo poman M) 53345 LIS Bgmanl LWL o 5,458 day 31 L35 (0V)
{(Laming ctal., 1998) auuaad! LG a4 3580 Luubusdl (e bas Julall
dag LS. iy setad - yudl B 1dlas | qaali O o )l jul (30 Jaoe Las
WJaidl 3geod Allas (LBM] ,glas ¥ gl ALalS Hglas il pyenuISH Solasi HLisSH
.(Sanderson, 1996 :Cornell-Bell et al., 1990) olg5 2 &asd Wi elinuly

aladl 51 e BLash ILin pagd < By peniil Bgae il pllaias Levine, 1983 Jasl (0A)
«Chalmers et al., 1996 2,0 LS . ool (e dic goge 48l Lk G830 By
ke g 9 2 91 gl ISR ud Au3ed pands e 51l Lide Loy
oy gra3l - e puingll 13150l T sl e dog s F s (53 393 AaS
 Gyden oy JusS

-47 -



O Aloliuzy (19S5 23158 @ILall 551 (550 (icad®d Tue s physicalism 505,430 ae 3ill (04)
(M) S juall @it

SO Yl las 5)1;5&&)&5-‘ = t_,.u:_,.u e e Gruga Radeeld ailugsi as g3 (1')

faoadt lua ¥akisy o4l (Patricia Churchland, 1986, 2002 ‘_,.'I:.S o eyl

‘t“'.’;:’

-48 -



@ Jaall

«ﬂb:?‘ Oy dovasd Lot

Lgd Guae umey padild laa Aadl g I Al g 3,SA0 (95
gic yiSI1 Coyas S5 @ 13] W) Jasmions 31l o B g 5300l Jia

Ligd ol (35S0 OF o I day guall D Lgague 655 ¥ Cuny
o llay yd (2S5 Lay

Molaisd . sslis,

(SLEN IS Jreaad - Uelad e s gag ok gLy @lladh claladl dasdhy
sy il Byl gyl ol (B o i S 13l Lghasd 5uiy
oraadall sl o Aabadl Al T @S IS51S 00 Jio (b La JSp 0y3SH

SN 1 ot L) Euleat Aulaadl Sbalall e 3auas A5 a0 4xdulSHI s
Aty Lgmalys £ gioge Lasly Asloms woluac¥ alad duols @idle 5ul
Sl S (e e mg! -Cagyall @l 3 1iumes 391 £igiSIl (lgazesd
O i @lladl Jgo uaill @leg sbin ¥ ele @il yuises (e olishellS dasa0l
JS cobastianl Jumens - aul] bl egate Loc 201 3,53 ontionl il s 0053
Sl o3 . G5EH e el Juad’ Blisas oy fleall (e 3352 sl GiLaI
(), 3guis (6501 Lzl st Jaeg ¥ ISy BNl jta Lgia oS i 358
3alely wolal sl oiia olic Ladls Aniata slelall Jode Lo of iy
agasdl HShadt of AW ¢ g 8 LaSls Lgraxs

el oo Gl - 49 -



OSa2 so3ked gune flandt o B QS i Lgbobing Al AUS AL et
e )5S dagiy ¥ §1s Sy oS LAy pad S wgs e lie alg o
Om @rall Lo chgbuadl B 555 4iST A 513 ¥y cBy JS L3 Lasll oLl
S sl LA Loliilly oLt 1o

Ladaslgy JSaSg cJaddly 1uSaully 3,101y W ya¥H oy Asaaadl LSS
155 550 CLBMISH 8 LiBge By il LI sLitiad syl a g9 AuS il
SMeliill oy e sl Gura et Gulw¥ pinds 4y,da0 3o Loy .Y
B A is) pubade e Aaadl LIS o 2uslsd!

Sl bl g padl eandl Jiiandl (oW s Lin 005,80 Gy 2i
CnSalls et 1) L Badaia et daliidt JISLET SL . e gl dua
Aobuadl jinss Gle 5)udll b Jila JS b ol pelS Cognd pume o JS 0
N |

0 Jgaa 3oL 028 @iad 3 pmmang - 1BLE L ygead Bsauo Juaddl 1aa Ll
Andal jor g0 Caung caggety Jeaddl Tagg  QLESI 3 3a 0l HISEY olaes
floadl 3ale wig e (JBY e duntlind aey 38yaa Il Zliod oLl
et (J3Y Lle oW1 s Laas

Fll gLt 20Slo \ L Y

Sl aieids 8 193 Gugrge dansid Jho pball dasShall flastl Ly 13} 2>
Lobas Jaill g iadl o ailblaal Aaladl jadluasdl gusl . Jila JSé0 Sacie
Ly 358lgs ¥ Lt 53l Lpusnd! 33091 lbes - Lgy s L3l JladW! Bpngunie g
3 opdain Lgdl 3 )8 2By Lgan Jelimsy iil] ool gua Wiy aalilly jpunll e
35l ([ 3B ansi€ O 5Scag gy > ] Bumiaiiiag s
sheadl gae” 15550 Joadt . ae oy Jelamdl 8 293 L5001 Auje cllin
siall (e Juiml Blum 83483 5u Bng pw Ao Buios oY 1L Gl Junal

-50 -



dajay Layy AL Jodl @gdld 4539 (3 30um S 1 IS . ey Laud GaBo J> e
o SLael 5 Ly 13) Lalad nge 100 gy ouls ¥ Bmgiiy Jan ¢ sl puitlie
LUasl 30 ¢ypake Ae pe ‘Jpm elgan Jaladll fleadl e 1 Adal il gSU
3jala 3uyE5 3yb s alasunl 3 Jiad ple j5T fage A Hgiesslydll e
LBy Baslg Ay gLl e Yoy B N Jpe sl 315G
Jin o Guals paibas cilaasms sliy raotl eloael) A I Aoyl )
A ot bal o aiS5 (M) Lgalaieialy am g¥1 5 A pondl g olani¥ pailuns
oigs aludll 3 Laldls awaits aliadie A8l Ghblie daygall oilladil
udaall Aala il LB Ean ! LGS JEL Jocw e 2atasdl caslisgll
tesljaomdl )l gdi 7503 of sld dols Auliws occipital-temporal ad1aa)l
za 30 138,501 (iS5 MT ol Ludasall 3akaill 3 dpvaadl LIS
ik tonadl Ol e Laldl gyl slabll e ejo 8 Lipiaall LS
LSS il ML 330 ol oW Gy rasad) elell B dauasdl LU
13] - Ruols 5llsg (5355 bl ol (o Aisne halie ol T liae W1 iyl
D8 0oy 9 Boluo) of Apsles Ay Gllill o3s (4o Adkie ML ol 483

(i).i}._u.nj las sl g P Rrpges] t}v

3329 g 1 Sma yal 3 p85 bualy Aaliie floall y3 30 8 clalll 3holie
i ¢ s 2 §yTal Lgia JS inies (JBYI e lygions Liaws
Ac gasea o dadly g3 Slaglae Gblll sla gus] 8 Lac IS Ae gacee
deyama o i dalaie Il Lol Apandl LR Juoys padll 3 ol
Sheadt gy elabe J3aa) zoaidl oo Lel §simn (B ¢33 dppuas LS
Jusaially 5a¥1 andy oS3 (et Llate ) "aGa 3o Ailale of sasl
(g il 1389 13 i Ayl Bpaasll daalyy O tU g9 ST 5l g3
3 paaiiee Gyl 3939 pa gyl 106 3 Glabill iany
WYL 0 0 O). paiile pul paacdtd Bale Gasdt ool S0 Y
8 i 13] Lgie pB5%y Le Jun®l puady - el Ll oolSh ilSe Joud (53]
il 120 g Laatl oLl JS 3 MYl rstey . baglall Gads sliiedl

-5 -



Hodew o pSaSI g pslaill I} 343" 4Gl Sole dic ey 1 aladl
(), sy

JaS5 Lol el JS B all gl dolids Y (6330 (g geiiin (51
T ioandl Lguany q@lladt b cLiaYl calies juadd Auaadl LU OB
I LW 5285 a0 Apuandl L dolis padl asbomy Kl g Ladsst o
Shaci¥l 8 Lol 13s manyg . uSalls (uSally LS Gaydo e agdl B
rlliad &uslill o3a ¢ pinga of daam lo oLV 3485 dangy -flaatl opa Liball
() oLmi¥l agde canaly 2 g yuashl gi Gaaslt

0559 43 . jladl asmi @l SS35 Jolod oo uBlindl biagy el o Sa
HorSg 0,835 e Labal jomad (giand! oy IS (OSS wlibad ayb e
e pbaiy ol ol ey Blxd g ginglly @) BMe ¥ bl clewi e
sleasls dos U Lol ol o5F 351 Jalah ¢ya Juliy -clind M pasmsall
Cogs o grammaall @ e Ugudd dpaal LIS pady s il
8 dai el 1ag) (LSl edbaaatdl s B Lay) gl Aggle ol 5t
B gB5he b JS g o) SLad dealog Rmasmiall Apmandl LU Aylgl!
sl el

Silaazmal padll gy Uspan Lolisyf e sl Araadl cillolis ¥ dass s
- sy AN LA Bale . agdeald Aoy Ol yunndd Alies A alill dslsl
ol gt J31a53 Y ors - cagylall paey B . dadluad a3 g0l NSV
ccagll and SV e adlos B Lo 55 51 LaDES s 5y A3 - dpseaad]
8 ganll LB O rasa®s ¥ s JS 350l Ol aas 30 Jsell o2a Jie
coelell ul Jadl BT AL (25 Y fleadl e 5,331 53

u..ua.a." ,_,...su:;.u 3)‘.11«0| &hl.&.:‘..’nfl
Mo Sralindh slibaatl oiigd 3ylaiaat Audal 3 ganll csLlini¥l Jied

Shaldl Jiad cladlall aislas 3‘ ol g JS suoliS ool )l (e i€ uling

-52.



oLl J Ly amdoyag aolg BSH 5d Aalgidl B )2 elag ddusjd!
coe st Al H5LaN (YL das !

Si5e aba il a0y Jeolss Ju wobLama¥l say 5l sl colaMsW Lates Y
GlobBaans aby L Abewd! AN LW Ll oSS 235 . aubeadl L2
L ¢ csdelanl] ailes @Y1 ae Bagad ol 5udd Grgas pa sl Auad
O Jszio alsily AGEI fae e B Gasd Al Ayl g 5 ) dll Aaddl
OF JaB - I g ol a5 - S e Bttt B U W p 3y e
3 g gnsll ellae a9 OB O anady

), SIS 235000l Apesbios Beles dhuosy e sl Bylaicad dals. iy ¥
L oo @asd Gl Slas ¥ 0553800 Lle ebaeliua I Caugs g3
e sl Lgdde B flaull aadae

($390al) @ulaiilly 7 pualtt Judeidl Y . ¥
dyg puiadt Aallg
M ClIa3 e sl Anremad] LY o 3 Lol 631 531 il
@il LaS3 Y Aienss Aayyday cibegleld i85 L3 LI L Lvg o Livaac
Al lall e Loyt RISl 4y spsad

) PN (DY

logical Cluu=ll Lalaill Gasll p3gin addi Wdapally diici Lo s i3

ayyg pall Ol shasdl sac Olue 3,5 e Golide 43 . depth of computation
ity AL Ol paaly obuasdl Y53 Ly Sac oyiet Az dh ) Yoo sl
e I SR B adadl LY Al il Gaadl 1585 ) aalall (e
2S5 I (Lgindy Il 2 Apninsll lislially rall )l Ao g LalMs
A 48 Gt ¥ IS Lgbliss s L5 1> Ao gand Al Gasll cre

)

-53.



oabaill ol J3a5Y Jlie ddalal Cimeall 53,5500 21 Jslos
oAl aas Al adl Ol3gi ol RLETIT plidt fotad Lle o0 ol 1)
—ally UAJSU 2‘_.»)‘..1_“ C.BI_,.U O il pdl J_gic.n ‘Ln_g.cL&:t)\j padase 1!
(LS B olalt Gae HLaie V1 (B GaiinT) (35 Cnilsd ploieinly Gue il
Olidydatt dlatiy . adl e ddibedl ULl oo Lo yuids o Sas oo JSn
A Jglan a5 23 1<0 aildec g dagae bl g ex olasls
Byloeidd oy 1S 8 e Do g Ay ibagla Ul olis o g5 Al e
J3L @bl e cayasdt surfers glsa¥1 L oS1Hg Glolgild cnaslally
.asIS5

§ el e mally 34uadll Lo

.aﬂsu;kgut¢g4uloﬁJ+ﬁL;¢gJ&g;4Jdguscui4nJ;uaﬁ
»Agiaall Silagleld JS § gazen (lypaga

AELAN e 5l dadill daed (g5omy  alilas 5500 O 525aaldl HLaT auss
Sda puaie S g olan o Wl Gy ¥ iSS 1380l pade dang) Liein Modiad
Ox}ém'Lﬂﬁuﬁﬂl>b~>Mléruﬁésom&kuﬁ)byéﬂwaEQA
e 429 3539 MSIL gl o 33500 ol AT le L (Y2Y JSE Uiyl pdait)
(A plano JS& B obandl Gasd 13 33LE daga b wdleuSl!
Jea gz (e Al B uny AALEH Lo dxg ol LS Langy legi ton
ISy b Aiae LIS ciang - dxngl Loeayus Mfiad (550 w0 e gl dng
sl o il (M aame iy yany (627 JSA VY JSAT) Jiles
o e aatias Y Sllae juned g peally

Lo Layids flaadl Led Juo st ool OSean 3l &g pua il ilaglatl JS
el (B (g Judias Ggabe Y0 G p5 ST BB Y 30,61 sggal
d>lps palieind i Ageall Ju15 leglatl e Jiladt @S 1as oS
Jods LSl ol Lataill Gandl . g3all s paSluasdl e ciladladl
el

-54 -



8 09dkayg JLogothetis Luidgn gl s L gl g oSl @lle calas!
wllial (e Aaila 3y i pdadl o juall juadadl (LSS 8 Baylor sbl a4S
soasi oy LI5S Copuusipuls wgns 2 e Loning oo (pasio
B balad 3 pale moant Alygls ol yal Angial 13953 50,3 . POgRIO gun o
Laladl Jors  @filas s (oo 03ads Ciile (yne agd 1 ole Cayaddl
oo Alate GLiadl Séoall slaelll B Lne L33 oo Jadll s i
o - (ela¥l s U1 S 1) 3 1 La Y e Ugliian (goial) Aayay oloell]
A1 00 (e Al oLl dolialt V- S

Distractors wtinad! - Target caugh reeuyth ULy

60 spikes/sec

o2 Ul blail dus gl druaa ) Ul (G5iua B gmpmall madddt )Y JSal
dcgiall L3V e (ol Lo ayde 0ya] Glawl Léauall dlelll 8 dgiac 345
2l Ol guondl el Gl 5yguall cood Aminga Al cugill Byl LSl ] ore
seiall e oy 38T o A ya Y8 Caagll 2 5ol . onas Gugand oae gl 3950 3051
panl A5 505 b Bl 3yl Autie b LA BRI i B el

Logothetis and Pauls. 1995. ;e Juas

_55-



Frvadd) L coeals Aigns AuLndi Alads e gyl e angd o
»AS dyloriunl cdd bl Alaall 29l cpe Tagay ugaad) 3yl e g .3 92
adh JSATL 503 OF (S5 Las Lol 25 (Aalises §yday il gyl
JYPPON S PP WEKTRVE TRERS FECHR L [C- U AT U SRONT
0341 oz B udlign of Lgio Jomew WO yiic JS 0o Ads g 6,500 clu
i ylay Bysll wliliie LI oia cdbie dbagac - oo 250501 a5y, 1l
(7). 4

Cilashas Jai ¥ gl S5 00 angd Lalh o yadl Juiiailh 0580 of Lo
o ey BSLEE L 55 O a6 - Led S0 3l Gesadl e Aives
L3 o lagns Gugaadl IS 13f (Lol o Bals 3 )30 e g OIS 13 Lee ,lasl
SN o 5 sheald 1 raniag -] rmaald T Jlousld sl yg rdias 3,30 IS 13)
saclall L (Aualit o g 3 JUU Jupew le) Soleglell e ualial 39 pain
oLy Lumeaall LIS alaial JB clalll 3 35S 2 50l J2g5 LalS 43 Zelalt
Gasdl 339 Alagll Gilaglall caslyy cdazes of aabodl gi jioall Guoall
Jad) B Gl kit

23 Lgd Al A5 (Ll s (8 5352501 L ciliguls ;5 JS (e
LA 55 . o )Ll @Ilald Aagll an g3 rajus poeddi e Alalll 30500
o oS Al L csladts M Alatioal aladl gi cdliaatl o 2SI i oS
. il Ay 03553 Y ilaglell

O ol st Y1 8 @l g paall ol ygamtll JS o1 (oD ¢yaniniy ¥
o2l Agpeaall AL S BIS oy 41 6 y9 g peall Sl

elonld (53 g0atl @ulaintl
5auyd Aeals. (gagandl @ubainll o) iasially gayualdt onp Junaid! Gad (e
el e spac B Lingec 3uiall Lunaadl LG elaad . eusdt clld
<SSV 91 85500 Aols vl yhayle Anins ley fLAI Il AadIl (o vele
Saddt elalll L8 Gaall 3g5 Lgiasy 2aSTyakl WL Sais oJEL S Ll

-56 -



2 (a3 oladt af Le JS o JEM o Le) L piall sbguindl oladt A3)
Aabill L3 L (e ssas Jiss Laia g padl cliadll (o Livas 3lais
ol et Lo JS (JUL Japaw (510 ) A8 pael] Lipas Labanil lasugll dpuadl
Lids patins LeiSH flaadh 8 Slguie JSa Buiaadl WO @b ¥ . (ol
(1) eja 1ia whae¥l slale Lgic CadS) dalaie olid

A3S A o Auols g3gandl Hdall Lia L5 Aliall Anoladl oi obi
LS9 A a Ay Al okl e IgW! (g ] ol LD 505
mamadt i il L ylagiey Syl oladl pe Alawsill Audauall Aataill
eelais 3ygpunl alaie o aga ¥ Ol ete Dlaggda Sagarll malainlly
8330 Sl o8 (JU Jures Ll (ol 3S ot i L3l Auaadl LI
cnibe of 9o (') L s adl M dapsand) ASE S5l Judant Layy - o8I
v Al L Ol s o pleall (sl

Aladl ;3553 3 Sl ) LDk (e

Gz Gl Lpnasl LISY 509 mopeall Juiail opa b pdatie JS5 Ao
Leoly o Lol5ul LS 038 Caungl oo g dby iinas aggion gi el
LeiSI lhas Lgad (655 5 e S 8 daduis : grandmother ncurons saxtt LM
Jias OF Sag - Hlgdue S Hgee 3150l Al gi s ) b o> oS Y
zae T Ll 3% Appas I LIS (o cile gamme g ol il doLiill
V50001 55U 91 Aadl ) gi Aawias s Jhie cades

SBY Aeina il L Al 3,58 le cilinl yme V1 pl63F IS @ 5uli
O M LSods Lol Y=Y YAl en gy 5352 g0 SN 0200 (ST cipivna
o2 el ool (690 A gaza Juaiud (HlusYlamygdala 334 5 dvac Al
Sblis (ra9) Glel (§simn @I Bypuay Glolie i dasuyill L2aall padll
a0 yaalioag cnpalaadly opliall Hsuo wliae¥l yanye i) (651
pleac¥ plha s aie 5 Ll dolih 331 ye ps il sliliaily bl yamndly
AL calamial (V) Guglail Gugl B L y9aullS dasla (8 Fried aya Gl

-57-



O3S s Syl Gyl U staie Ve 00 (0 90 &35 Ayaaall
dyal Earldl (B el BB dae 4l 325055 jguo A pasmag Aulipll dyg0
Syin e W jouall oia calites (o0 eliudy of Gyl peal il
SLEN 353 ol @ ey tLalad Gaaedl e Lgaany (Bga,alt pixels cdluwsl
b alaIT Gttt Glusdl Gae 8 53 . Lolad a38Y 351 Lguss ya3 L3l
3300 8 33350 (55 B OIS O )5 yigasaS LB
gy o g il 51 Sy 5yg s SLine Wl b Liaiog 1)
i el WM W By (B jalieadl 0352 5 Cuamiods Apuac LS gloudl
oIl 9o o8yl MalS Liae Ublsyb JSLa5 s ol 3ulsdl oia oi el
LIS iy 393 dadis O (30 Caniinl 3ol g A08od Aulsn geanlS . T9ainlS
dola 3l 130 353 Lyl 33an 138 .5,58 LM ;e liaty . Ly 3da,
Sin aSS Logatsh prinlal sasae L wllis ¢pSiu 4 ol .5 padll
S g yilh a9 S0 81 sl o gasaS (Eaal ) Sy By ualit
IS J 3,50 B, dall oiigs Jies Y aSila sus ol e il Le Lac

.58 -









I Juadh B Bgogll @Sl o3 aldl jaalill 5)ygeadl Jay ,_-,,o
ESaaianll (e 1551 LS o Wyl oLl le aadiegy sl juddi

A g Jobo e Al B juaie Byliinsd Hpuo Led (CONES cillagy3ull) 4—.-'34&‘
G Y SN Sl yudl e laglakl sLodly sl a3 Wy e 694
WAL Y1 bl gyill (e axly ¢ 65 @aadd uad (ool pndbslastl jue P EA
STEVSSINTU LY

250 (e Ladl Aadall 8 o sl LM (e plall padall 55T Jle 23
VIS PR RVRTE VS PYOPSPRUTE N (S W11 JPSRee Pl
Lt oo R3S Ae e e Anbonticsl Caliiedy (G500 Suiaidl) 4Gl pmsa
(z vJs_.,m) Lase yo5 493 &%) mdl))_u_utnc_)mds.uuwl
Lgic cdasd iy Tuawaiie Luae L g sl JalSI Jiail Liash ¢paunty
auglyg ,_“._..n,,_,_“_n} o g i I s LS ps oYY JSi)
Slas Ll Jobis Y Ualed Yagoma OIS 31 i vaa g T 35 6255 - Gaaill
CmnTen g (B g LA pass o 5 tglaadl 3lolia (pe 58 (B puly
ey 30 Ll Sliall ola 1SS STy Canial Aayyday LS laes
G0 Ay gyl Jb B (ASE Cilino - Lisyac Laplais Led ol s
S

-6l -






fBlgll amg all s o oY 323 O oSe Apsae W yde (&l 633!
oyt i byl a3l a1 5,SG i ST diie (e lagaad HAS
A yday aon oW1 BT (n dng el S5 Apime Al Il G JBT 0T Ligbeas
RECPAENIIRVE AV RCOENEESS R 399 sl Lo Liang 1594352

(%) 28la adloa Aakaie Y Alaiodl Adiail 5 jaal!

doldidl fuce

S o s I dalid Toes a9 LT iyl vl gies puiay ke

maol ol JULl  Biae Ay yday oM 22 U0 e Jatad plgg piilae )0
Gilidad) Guaill @ dle @l Jomm ((02Y JSalf) Kanizsa iuwils adie
Wlin 555 o o i L gaaadl (g (Tl dlS il AU Gestalt
e dewah @ gl lia (o yay A Pacmen ;oS s ol als
PP [ PRI PSR T - XY U-S | - S | 1Y BES {5 - P g

(Y ZA Jsa)

t].tmd])ﬁ ‘Wléjjj\ulcgbﬁgﬁjﬁx@).uwy| En.«.u:t_.ﬂSL;uu.n O_YJg_.iJl
Jiad Al LI e ST ol Ao gama dongd pgill 1m0 3plia 305 S pgiag
colincns el dalaitl Tue 5o 1a -yl aa T Calides 3l yun

-63 -



Lo i @b 13} Aol ay oof e pall oSar ¥ rdaliitl Tuuk Lageo Aoeuss Aa
Jlme ol s elagus Aalaia 65 ¥ ey Las ol pus LS Ze gocna
A Ao Ll 03 8 oLt 3gang dobyiiaad Uiyl i€ e . celals sl yans
Wales 53540 6 )3T Ay of pualll 9f Cigrally s piilis pu JSdo dads oS3
il (o el I3 Jian ¥ eI Loy tllall (a6 jondl 1) o pumn S
A peadl W5 e leja

Of Litas 45 3459 Shomunculus arall Uas 3155 of Lobad Jgadl e
J@Ydéylul:_)da.aeYuﬂ.aljlﬁﬂd.d).g"thd\UJ!clﬁ‘g)Lal:.
Laceanl LS (e AL de gasma lin (VA Juadll HI83 fgudandl Ll
éé}n&ﬁ.&ﬁéj})u'ﬁYlucyubjLﬁ.uid)ﬁuidﬁaay dlayl 5l
a5 il ax oWl el gl L.A.ﬂ ooy (Jadeal I.LA.La.s K1 F TP
oY La.nl.)L,,S_»YLuJ aaall S diiaaldl L:)La.]lunu}nallau La)
330V e Alade ol jud dseadU

glaadt b Aewlul wde

g o9eldl oo arle Gyl flaatt 53ke (e Gpee 3> yaas Jasm Lasy
byl Glac¥l @ile H<oyl L Aulod ale 453 (9 wedladl as gf (o ols
dpadad) (pasd s University College Z9S P pd e (8 S e
A Sladl (e I ¢ 3ol Caad essential node awlu¥1 Guazall s
Laaladl B dataia geiod (JUR e le - Aoladl &y ypa il Lol
32 Gradating (gl )oY rnll uze e fusiform gyrus a5l
oo leia ¥l Cllaiyg e ol 1 pa¥ At SuGie 3aLalall olts (e alal
(M), as gl e o930 s (11,0 355000

Y.obae¥ Loyl 35,3 albhsde Lo deuluYl asell 5,88 Lunls
Lowal> floadl e eiandl s 5 Auriaall LA (o Auols dc gama sin
3)L1 LI al (Lol Auandl LN U . g pgatlh W ysY oo oleald dan gl
Sadd ayiall Al Aakaill o)t aned 3l WO Ja ey JS 3y Sdasa

-64 -



G Gl 8 Uae 3 LLe Braalul1 33l 0 o Ja33 (6,31 USius a3
Jazs ol domgi cpe d sl s aGis Ja W3S ol OUS 1305 flaadl (e
sloell i ge oy s sl iyl 253 (OIS ae Jol5 Soladall clas 1]
Calill juaiis o b Gy B - Aagben (53 A padh @l 5all G & adl
33 yma riad) Wagydl Jlae 2 el gy fleadl (e waly Lasd sl e
Aala 5151 5T oo g - dadd agabey IO JSS (3 Led) OS2 103l O
alls 3 Agalad) LeSals oLeaW gas 3yl plaadl (e AN Caill s
() 5 paall JLnkl (0 & 5l

oSty pamll Liso gaeald o gloadl B Lacnge L5 Of ladiaadl e
Buls psgin dagy3 13805 Anolill AG) Lol Baie sy puo e Lasay
(ks 3agall) SuilS) @ ggdes (rapadl juadidl) 34y

o33l W (8 553 Bcaliod B (B ol (e (g gaisd) G (Pt
sl i ¥ g crall 5yid Jaons Lndy 10a (pasiain JU Y e
ARICET PR LUSEPUIEA BT SR X DU -1 | PTUVE PELIRE AR WP RETEY)
oin JoLES fye AlS dx gl (g ygadll d}.,.i\ .\_'.__..’:._3 .multi-focal H5-31 saaiie
S (apls -0 Y 394 (8) Aas Ayie) 3,08 cudadas 1] Lging aaall
I an oWl a5y Latied LAl Aol Abiall a8 ) Bade

gl (30 criee A g Liolan (353 of Y Al i Lidkadl (B puiad i Lndde
o 3l Al Budie pud A9 Gmadd clamlll JUL Jiv e REIYY
3Ll (6 peaal 1Y IS 238 Jlad Sy Lgasdy 413} Y 105M!

WOl LI ¥ ase v Y

rand) (el 5dhg
o) (ot A Al Jie Sl ppad By pomy LS s B 5L
AL Jlgad! 1a dasiyg Sdowiatly iel 3le . galall dobaiht gisyy’
Jeosd Baaadt LS Lo il (il 57) 5y il sl oY)

el pe el -65-



rtsandl oLl JISET Caliden jusad el (o ss LaS - Lt Lasd ilaglall
Hgie ST 30 3i M&lﬂlwﬂ‘ Jandt ‘AJ-‘L-U.AL__J Loy

Al JLail Jg8939 0 Jaddt age>

lcwsl oo Jaill sega Of laeW nle 8 Al WY1 Sl U s
) 3 lll 3l Y Bgmac 345 (0 e puw cbaglall S22 20001

Al B Dhialll ailidie g sresda o 7915 Ao jaall Jskay plaai¥L,
Jeoss =Jilay Lols OIS o) Lag dgygondl Aaull 5lad L satiady —505
Bagiall LIS 00,381 9l ilie ) dac 3 3 Gias ol @Sl
Sl 580 loglall yid sagedly A all ¢ ledl slasi JS L5 5y 80l
PBlas ¥ g JSI ciliags it ol @laad (693 Jluadl J5S539 59 Ly ale
Gl A el A 5 SI al puiill opn el JDi¥l g il Bilias
- aaid Jshel L3y

28 Ll Ay Aale i o @by floald A lall (6,330 gLtV Py
Jila Easil H35 JUA o e - St Jad g o pcadl oM 3aiie
Sl Jeos G Apandl LIS 8 dandl 38liaSIl sfstl Lo
{rm oy sotll ) AL} LTV sy« iadl HLESIN p3domy @oeey Bwulil
~ Ol e, Aauany Holamly Ly uS)ul B il HLESH Aoy

local field asgll JLandt g 8 A pagac , 58V JLasY NI
oy alolaahl (Sas o2 Ssiully LSadll doliill fe wlsas o) potential
JLadl iy il ang - saall e Slpianin i gi lyhede way e
o LAY dpeaadl LR 3018 519 3535 pud Wanyhe augloliadl o SIS
oy Sl agandl (g puadl calygh Jin) Biio )bl WLl elifiaaly « ila g Lot
e LS Jelialag (2o e (o 232 390> (58) Jiids Tl z)Ls S5l
2255 Gl BLaill JS B e gl JLand) agan 350 welld If Ralis) . Laludl
SMeLA o2a Jio O slavinal palaian] ¥ Lady . gluaia JSL5y Tl Asbows Lo

- 66 -



o Gardl coandl (B JU Jaw le) Lidalsy 190 canls 03 Haguayy
Loy (38 ompaanad gnaild Lusamnall elyjudll aod o Los Buvac 33 (3ale o
(") 30y

Ailelll At LB (e cile game Jadl Jadll (551 ko lin 35,
SLLEAL Byl daglall ddye s dusls organelles cliasy doyd 5 4 LS
JS sl . gap junctions tgxadl daslgy of electrical synapses o -3
Al el U8 Jaidl sgex Ainas Aok B A vt LIS o0
oW 3 Lgmand sl o3 e 3So La vy as ¥ Baslydusy Jeads
(). 50

gi sub-neural Aiiae e Ayl dgalsl A Cuadl a3l ga o
B Apolidl Jioss S0l W oSa ¥ (asS - e st (e Jlae gpda
e - able Gulls oo gf B 51 e 335 I - 515 3,5 o puasll
Ay, Aaupd alys BLESS! jiy @ 1} Sasbod cod g auilod Glolis 3ue
3 Ol s il Lomasdl LIS Jae ddyylat cilaac¥l L sl dlele
Los U yiadl Alurugdl o 3kl ASill &ilas Vg Hglodl yue Jaus Sl Jaall
rrand! il B A yaus Silaslall HLEDY

Jsloes 51 Jaakdl lac ¥ olle Legarlsy G301 Ryl AISLAN gl e s
ol Gubaal! Suae by (panat! ps Lgany Auandl LIS sl 2438 048
S By -3 slen 4w (5320 Ll elsel B aill 3,80 Ueieis Liale Ju5
Acyamay Cigin il juSag Ogaiiads el jgoms puiuo slaie )20
Sle a  eand s el Lgy ot s A Ay dall BLESSH oyl gboms ol
oLy Jaladl ceanally Caaa jat i yualeadl plows @Uall poug (an
oS oy ¥t A el Lo 38 Cagaall Ol pSiag - eljar By czead Ji
G el Y gi 1 ulill e yiioly yiol Oile ey das ;5 Sl gl dolanll
Llgill B oSay o ailapadl sl @S obiu)lt B Aol Gayall 4ad J
3Lin] - Caliden g piie pasas 30 JS B9 (il g Aglaall . anly gydlia plem
B uigby g cacs gl opa e o pmdild Alymee Jadodl a2 (e il

-67 -



Osbialyiy il ¥5a ) Gguw ;2003 cBy LB olaill L3 laladl Byay ¥
Gl e (4 Aagll 3o ol Apal3al o) paed) (650 SeinS S0 . il sVl
Ouad (o4 0y Sipeall gL pads Lae Geaydill Lgy tinsy 31 il gV
a2 Al JUL i - cdeio BLI . Legh) cilapladl i Jle #pun N a3,

st Layd aJglih () el Jina 5,0y Le

>l oY

Sl 30511 LaS Jaal g4 Baus Il nglall floall clale sl
(S gl o3a Calygs A Apranl 5,2500 54 (BN

2542 0 detotiin 5ol AUBLE Cipn Byud ol B0 gl e gus Auinag Glhas
St S0 o gl gl alpii 55 Sy a5 Jhall i 13 . Jaill
ey ((3asmtl e 130 dagd 09) (T ] Asbas e 53,5l S5l 43
3 Jyon (L3 Arena Il A3 o (6 L J3T JSLAy Sy il s davugie
e iy Sl e Yoo (B SLELI Lol e 3aLs3 355 VY 4 JgNI
AS5s 10 18 1Y Al S Ul B o padl oty Ladis 4 il
o183 Syl VY Apriaall LI Ayloviant dacngio ()5S 138y bl
Jeady Lo o Ainy 15,48 Sl gl Javas agdin HLETIW Gauly lias UL
Bl dacusies dule Juamiy ¢l paiunly i3l gl Juas 30 g 500510
Jan Byilh sy 243 3ymiS il Jdonll oyt ST (Sl doLiisll
Lo ibe o I Alilaia pallins (s Ll ol Lppuac LS Ao gome gl
LS puandt LU ety Lo BLE 5ud 3008 Aty 2V oda Jums
e p iy Ly s biae¥l Linslyruns cidkymans JS i . calalf oglss
EFARA]

Landl Lol &ty ulsbodly e b0l Jotas g Bty (6 531 caSTS
53Y Al Faga elaf e 353 iy - gl Aedaeall Aakaill 2 Ay yall
Aakaitl b gl doladl P ady o(T-A aadl 3 JoSi JS s ) 3o

-68 -



eadg dasy Loz plsuind ogS clebun g o)i a Banly 2 - sl Apdonadl
S5 sae dacgie (gyT9 Movshon (gdiass 3y Newsome @iy
o Sl ol yoxie yisnd Bl (il e e dueas Bl Lgatlas Sl
lalad 1308 prasng -3yl 5)LEY! 223ST uolil Aglokl el 2 ool e
s ) ALl g gyl I (B (ol sundl Wlsles o35 eline W1 Lasllsy
Aaadl B Blrtd Jans e 0 )S3 (S ¥ JS5s 1 La

o Jass ¥ . opaidl B g o8 Syt sae W egn ¥ o Janlizyad B
paials Lilagy 50 sl oo Sl o yiy e jobnts BBja Mgad 3,2
BBl gl aatian ¥ ills If ABlisl . i plasYL o Ll Jaas caliiey
ALkl LUt dus 4335 oall edsdl le ASpd Sty s aus 355
ot iy e JS s 3 onpslaie Onemas rds- O 13855
s34 by dasipg ¥ edeee Byid (8 ST i Ayl Spll oLl
(1 B Jaill 3pams 305 e (5 sieun e By Bl (B Jadl

Uity L 3801 nanll Slgadl o3 Jaadl uais3 e goladt 10 13 3
Auslig zilailly Sbiladl (e 3930 5955 po 381509 $3B9 daseny L -y eosd
S iopy (o3 sy <Al B (e Byl Baa ol LIS 2
e aatiag el el Olg laule Jom ¥ Al el gal Landl LIS
(™) a0t L gShl ois o gad LI e 5580

s ST cloglall i ds 3 Wlis Ol wdl @) wbibidl elans o>53
LSSl 05Ss Le Jiah Lol 3 cuimall (g3onng il Jiaas i3
IS rs g iS5 801 Eagand Gidadl bylly Badins Agsbias Sl gal Lypuaadl
ia Qo 3 5 LAY (e e ok il ghsal b (B Lo iiay Lo s
DLl Gulall B o ol gy 1 - aad) puainll e oot ST
gl S8 (el g Lislazeit 38T sgany daid (5iamiy ¥ @il - slisdl]
el GEBLE Yyl aSLS I (53 L sgrn3 I B e Sy oot 4
g0 g phay JSb S gl fayd O e Joball G

-69 -



$laadt LB SLiot

b 5aSag  Buladdl pud adlell yuolic (e ddesy Blas gand $lonll
2 elgS puriga 61 By LeS B 5o Lea ) 125 Jagos 5193 @uanal
o AL 3,591 S’y Fopll” o 03l untn S o s Bl a5
5lage 45 Liasll L 11 B0t i oSal 3 im (g il gy
(%) atsloaat! 2t st Luglall HLae ¥ s Lacag 13 Y1 wluiall

ey Bl Gle il ge g Lol cile i) &igas 2,680 fll pany 2 ESS
Aalises 5o B 22005 dolidy eads Lezandl )l Jomeal) o ygSIl dgand!
G290 Vot e cayidn be ) 3593 e liiniadl ol 33,5 calizey L 50,30
Lyl Ratid! 28 sluadl ¥t cLi5T aaie JSA B yanis . (50,0) AL
(St A lall B o pSOY 301 ) Bpanl (305 Li (e g) Linpdl LS

alpha tati aes (3 aSLadt pLa ¥l Gy Labed gyl ] pakddl L3
Joea OF Al Bl iad agan oy gi ol 758 33 - 338 VY=A o band
e o2 il adle <liayis (alpha blockade Layi adlel) LS 1aa IS
Lol 5o dai )3 . (58T 91 538 ¥+ ) gamma Lol g (35,aY0 _ Vo) beta Lo
el A0S o LI (e ASle ygla casidly @3 gl eLBi A4, all ilibaally
Sblaol jawseds (Sas - 35,8 £-) o delta s daj (B 30,0 Adaiia
sl el dpdill s bl aials asidl (5 Aisee

LSS o Lalye Ualiss plastl 5 By sl Ay, oS sggndl puSas
casall e acbudl Ll auSla il condy bl Ul deul ¥ Aol
B 68 El sy (B Bipas dolaii e Wgteall Ayl @l sl suuss
09l 55 g (pg SN HLal 380 ian I gl Angliie Ciann !
") 2y

Lomandl Cod Ao bl QLLIVI o e sl Skl sga Jemad aS3
LSyl Uladh e ladiel paiisy ay)s saams dniuds ol 339
intracranial aesvesndl J31s ¢y ) ) @Oz CadST . et dl) 3uallly

-10 -



iyl cpd Joils dale J g JS o idasdhe (Say p3T pelial oS dass
3t A A E e 8 yats Dlaigas wi oLis ,assg hippocampus
A g Alebadl 5,810 Juud o dudyan uL;.La.u Jaiy3 o(theta LS days-)
(™) _navigation

Anils dacy LY LB 2y 4 I 5o gead! Bl o} G
LGS el ol il Lun sd ey eSO labe piSa e 1,8 a3 Lio
Cagpls b B g uScs (2 AmSLill Sl 33,35 O3 paus Apan]]
Jad 35 Ao Aaha il Cuieas e 08 e call 55 plew (Sa A
duy90 3080 35os (Thi)sn Jassd Jio slinilie Apbows lilee aS55 80052
YooY JS) 6o Js;:...cétu A5l Ul st LY (e 3ae Jus LA.\J}:

e Ll ddiy S s Ll o gialy pliaiih LS G (3

Ea >0 AaB g j5ma VT oo Logae ole il olia 30,3 s - L.vu).u
gamma Lels> cabaigd of 3508 &+ tobadl Lgamal Lia (pag 53,0 0 Aic
1Y g

g 2 Adrian ;lo)sT 353 LeadiSl wdg 35y £ ol oy el
el s (L i€y . Shunt) ol oWl Lglanly i s vl 2 @i
Gray > 33LES G pmdeadl 200 Sluiibed yatgl L3 dakill B 5 paddl
233853058 B fleadl &by Planck cidh juSle agae B yomiuw oy
() LU

-71 -



B
500 msec

k t
20 myec

O AL IV 1) ampdl Sl g £33, €0 Jlons La Ciloiind T Y <A
(015 AL Ol 1) 2l Banadl LS (0 s cye Syl dolitlly (e
FseaS Ll e oo i wy OIS Laty 3ad 051 (6 png slond 3 Alr e
Ol Ol s Loty il oyl 3 a3 0T oS 33, £+ Jo Lelinl Lol

Gray and Singer, 1989. ;=i Sl e di_u.a bl fa ) Jh e

-72 -



st el 3 Jsiae JSi olelag¥l oda Lo uiodl slaiel jos
5 le 553 saily (ALH dalBall el Luga asiSy 35,3013 Jaladl
2 gy S Lels bilud AdasMe oSas c ol il Liis) .:u..ug &yl
$1) Bsaatio Bpae LIMS doll Jume il poa 31 JSiing i pauin 3l JLad) ag

Al Sl Ailiee ool piea Jummends o (5)5lnme LI DS p s

ALY s il Gpaall LS B (Sed daed B olelay¥l ods LSt o
S

cou 1 39,8 (pa A ST St B Wlidoadl ol oS d4ud) S
032455 (Seen  paod Apbemiaal (ol pH e apeSIl gl (B il Al 2
St el Lgade Jagail S 5yl @aind @Y lad! clie dacgio 350
oate Sy Lipwas 5)libwll ag-gadt Guaidl clale ol3 cevoked potential
wﬁuuﬁfihL¢>l6>JdiﬁohA‘bLQﬁaerwﬂréJuhﬂb
s b ade ol LA Anasd! LSS @laMaSl e Iabaie! o § yun t_’).LA
ALl 3 L cilaand 6 peeas ok Apanadt csllols W1 o5 (o p331 51
S R e c3:533' O Nyhea puawsidl 13 s Lain -3)\;' glaabs
S bl ey 3450 gy Bty ms Femand] ol (30 Jmne (524 ol
o ey daodl s e abolitint Sas Lo AT ol .4y Ba i, 10 G lally
() amdars e adolin glgel ulsd

b ot auditory evoked potential HLas ol et agodt g shix
A5 e Y0 fpe Al duygs O3V N (ol Aelew Gaybo (e JAI5 Adladl
Band e 5Ll osSUh 1is ol iags TOLALEN L5 3590 canyY 35000
Fipd b 35 oS LalS . e DUl 3 glaat adady e JLETYL Lty ppaienll
Ssase Lo et of Autaad! U5T Alhsy iy b oy O Jlednd (18 Canidsi
o LSSt Cyay LeS - Jaladt e sl o (Lg3ls L3 iidayt,dl olaa . LacliSi
JS o2 bl Lalad! Aauls gl @g® B i€ auis ¥ 5, £0 allad bolisy
25 OB Jad Jyestl )3 sumaS Juogd 33,0l 5Ll 553 colS 1 el
085 (Elladt 3 LS e e Ioladiel) 55,8 1 o 35,8 00 asie buzz

-73 -



0" LareSI LAl i ilie (aialy Vg« Flaseng )€ Jinn Dy )3 5aSIH
- FgaaSl Loty Al ilbabeally Guols 38,0 dayy 55,0 1 of 335
O 40 B Jiaty poaenlly 39,8 80 Adaglyl Conlie dabloe s jaeaids 3ad
ool CaBsig el JoL I 108 amiey Aygo¥! Gay ks <Laelll 505
L

A dais pa s fleadd Uoga 35, 10 plinly Spdl LaLaatl oiS 13|
come - Leipad U e 3018 SIS yal oiis Juains Ll Anaadt LOSIE o
ISy Gaao 3 S 0 B8 e Yo=Y Ly Jamdy 3 bl junes
S s @33 Sy Y L calies pLanly uasd (Ul Gl gi Liie) Sl s
Slasil 3a5 LoV LB olaag Luuasdl LIS oy opel3al) 29 09 pean
i Buad 3 cge 3

druaatl LIS Gng (e 331 381951

Jolid cliaiy w9 cudady flaatt SLudl o glsa g 1 gS0 330l uoey
VY ALY JISEY 5 LaS) 5 gkt dusiae LS o 9l Baslg Lpae A5
Vygaad Lgp oS0 (g plall o3s Aygund. edhamy 5,05 31 3930l Lo gy (827
N TR

flaadl e s 61 doliinad jaasll e goy basy isle A ils Jle
A elipgS Aivsiga dun b La . LIS ndbe (0 Anac 33 planuL
o Ay (G g oLl adalias @1 131 (03 S3uaS Cilidac @gd B (JEM S
B TV 8 2585 U Aadladl Busg B Ol yemwyShall s cpodhe il bie
SV e bl 3505, alare) e el W iiSar Y o Le il o
5048 caiS Ac gyl aVlatio W ol @l paail Lo @ gaasady floald
Lpboy reandl jleandt B Aale¥ Aadlall joolic suasly Auts Lis slsu
Awdlil) dpuaadl Sloesil GLSalipn el 060 e Jpanlly . Lelayl )3
LS g 38T Ly yg BYTg ciliag il pdead (Ss-idl dolaidl ping (e o
Sl U3 addl

-74 -



deadly Liid colaslaald hoan oo lgll Guladll 34055 Jagd ool JSiy
LS 13 L Badadin deas LM ilSsd cu Auia)l A3Madl 585 o upgSH
il gl B Ll ol L3ST Jadondl cpe I (Lgih Anolil ol i lids.
Soniditiie af cniial jie bl NS Jo §Y g

pliall e cilies Rinios smlanangySIH HLaiil (e RB3ac 3y Jues
A pobias deyama j ol wliage - Ldlsdic gudesg Loin JS paage 1A ,68d)
degame Sgadg phaag Jars 5ol 1 Hladl 3yl a5y ddl Aa3
13 B0 b Ae gl ubias JS Jladd g ¢ Ada b 3a3 . liall
zras) ) a Al Laygp C_HL;A.U,L’,A 3.:.;5,«_-,.“ 02gd et 3l asestt oy
Ldlgdie af 3t ey 3,38 3 Lilals sLins e gasll grasleas IS e 1200
38 ) o sfloadt e il Blaill Galady (4513 gl B @i s als Le
LS aguandt clijaddl Lgadd - "8 ol Y pddady 301 oLl 1S dppiac
J5 ik Lginpas cpa 38T cpal 3l 5oil) (Sl 0ol s yae Apanad
utc@s:s,‘gwf.:uusa.m&li Vo S U e e - e
R TUEIE S SV I JOR £ WIVE TIPS WEX L PRUSPE JE
e 50 LSl B Sl ey 1aly - panl (oo Loy 3505 s
O I ALl e ) LI sae Canis ¥ callaly S e YO St
ColS 53 Las Aagiall Lends gy le dale 3:1aS ,3ST Lialjall 3,8, Al
(M) &l ie jud sl

elomlll L3 S of Jpom 150 g - gl Bl L LS Vs Jidy
GEISS a1 0 LU e ol ydie B el e i sae B Jal S35
3 e o s 3 (o OL3e A (el pald Sy gl sl DL
dapally

Malsburg z yeube 63 058 CbsiuwsyS U HTailly Gl @lle o yoi
2 1 (el 35 petiio O Sas rsaall Shgl o o piall (2l bl b
3oy Lgdolits) 3yl AUS dia (a5 binding problem ol ¥ dlsia J>J
A Ll JoLai! of flaadl " yay S (8 A @endll B Jusadill (o0

=175 -



oo 1)S5 LaS Lo el Lo R ,Liy bl el yi JS L8 B gite dadl 5 3
eloelll B 531050 pudlga B LiSsd LbLis dagll Jis (s 93 s sl (i3
o AL Sumly Wy o dolidh 1 JS ety S Sl Bkl 33431y
o2 S i dmg he gLl BLE (e JoL&iM 158 jured (Say S il
Toreda 53 038 Lo yiBl L Agline gus LelS ailSeldl o aSEl oye Sa515 <33
Jio el 3 e Tasas Lppasdl Silaazetll oda (5 Ol oSea fleadl o
OIS (3 Apaannll LI iS5 s planas S By e Ay SO el
A iy BN pn (a3 Y LgiSS dialjie A yday aanly A58 o e
(") aalsdt Lo oLl o jad

dolail Laaidayy jomining §1r Caruay @ 3yl 5531 (0 joasS Huly
Sl oia Ly ol Mt Asydall Uil a0y Js odadd 35,8 &+ gl
slalodl oy (VoY JSLE) 3amdl ole aamiad 35 yby dal 3l aiuisll
Gog 3ad) ol elmdll 3 ol (3 JLiieall S¥lna yoe Croppad
S GBI M S Lalin LSs ol 1iia 5l .ol reS llad i
Sl 3562 Coidsi e Mitana OIS sty imga o Jaidl 334 s Ealle]
J4+Luhx:wﬁaJ$jgoAB;ﬂJU.lLd}lnaU%JU!bﬁsﬁL)5S(uh
Graiosll 3 LR 43S (653 0 S Shaple Lty Lupiad onpsnaly
("A).Lq.g._ds

-76 -



RN IERRIRINE

i
20 misec

Lol g (L g Jo¥I lamas ) o ll JLadl g 1S ldl (el 33 VAT JS)
Aa i (gl elmlll B a8 (g3 G Olasns ) rmand! Syl
SAS 1 21931 @alll 3535 6 peosl JLnll puc yaly smine anly sl Bl
JUat g -panett oo bguinay 1005 e Bainy I S 31 aio gl (pe
Jrine AGEN 8 3pe b g y9a S Ahlale B eI JoLill S50 ol

Engelctal., 1990 o

S sl e @l len o vie gin Slive B ClSyall ral33 Ja
39535 dalad 8 LS ol ol aasly eashl (S yolly 6 puadl clnlll
M) aais
0}3._115.“ f0) dalll &a LiuSe allaisdyg Oeladd PL‘J' Jlada celiln
auskansl Jilas pe Lanyde ool itiag (Gl 3l & yo cuaded) ciael s LedS)
155 1513 sl L Lileiad oM d3 Hlagd sl cilS 1] i g L onmpb)
Lo Vi - L pag Ladaa! Liliiea cuaii¥l oladt @2Li3 oIS o Las 5531 ol 3l

-77 -



Aels B AS55 O (ny Las (BT 51 505 La Vel 3l o Dl 3 yis ey
-0 e 0 NS (B Baas ()3 V1 (B AS 5k das S

Sl Bd slaitl B ontas Slall ot sl 5Lt UM 335allg
Carid g G ygloei! il O iliph )Ly dadilll eyusd! dobadi dayl )5
wtll3 02 59 - (Lo |sSamy i Jlatiod 3 a3 LelS) Aaboll e dagh,30h 1as
T 08 0559 sl e allE GrSladl Le ¢ gaadoey (o) i (Bl
bl e B8 BB e pualead! plice Jis idayl e

OLEY Sisey 5 S b L ASELS ABMe il g yel jalt O a3l
s Jio Al @eudll @l JBL Jsnew e o JalS - Js JS0
LelS gl 355 . 581 {DAX ;8155 .Nikkei Syig ioleliall g 939 Nasdaq
Olgeat 285 Bt SV I B @geall ilasie ol 131 . Liasy ,uuS JSLE
l3 5393 0550 4 s oLy W1 120 (S8 1y 53 1 R ! ¥
Cualo @ilygn Lilgdie Upasl ondl e 058y cuadall Jols (alLiall Al 3
Jbin B yabio ealall Gylay (5 16,285 5T o )8 L pa5 Lagy YA S (50 JSiis
o 355 AajMhne Auen ) 03 334l B )3T Bunls e el 35 (90 walu Al
3ol JoW un W ety 1ysd Ll )l al3ally el dags s flaadl
) 2505 Sy 13 3 e liin lispeac LS (yal35

desaze B 335a £+ Aeliall ALl GF Guged 8 Ui ST 144+ L
L, aads o alesal pge By J15055 3 piaadl LI (e 3uc 50
ddazelil wlls B e sl (5t agasd oSas )3T ity e sl Apensl!
TV S 090 ISy o e S g L flead) anie LS (e A gaman
(“).E__d\'su.u

oo Lalon eslly Lala Bajn (3 ool 330 oy dasly 33250 Gilest a3
rais - Lgaslig lael ale debon (s iy Uelainaly pulg Gl
Badas i) 3Le Gilisainy Cagin o gl At Ak yeell St
Jeomnill s pandl LS (00 3uc 58 A gazee 31 33500 5kl LgiS
OB g Gl LIS B Wil s HBLE e il @igan dolinll tlgie

-78 -



ool 1 53wk L plaiiaaly LLiaall o @iusd Chgas cegll (e Ancad
Aad! LI alid Sedtl doldill 5 peadiue g dial 3os Aaplad Juoe sl

(i\’) adals &U'P ‘_,:4_ 333l

ULt )M LS do - el 3l e Ll Of Guacad 89 Ui 23305 Y casd!

ey (3ol 301 o 35 SLLeall o 390550 (ol dadn 3a5 o 51 Aoppacanll
o3 7o LaS BT gm0 5100 LBORSY e 4uaslis b 1ty LoDk
53S0 (3555 O oS - 91 eid 4SS Cps 10 Gy il Juaddl
G2 VY Ghalgll i) Cnae 33535 a3 B Liatiae Lea (s da g3l 1ag) dppnall
coliaall Jad iy 3508 o)lie by MY franny3 3 pmay (pdiledl Jua il
SN e et 33 Baclie (93 5l et ¥) BWSY polaiew Layy oty Ada syl
35Sl oyl (3 Bieljie oladaSl Sagas 2550 Layy 13Sag B all ]
Lo o b ¥ gy B ¥ ol (58359 ity G S ool (e
B oW Sy dle Jpasdl 3 poman =08 @Il B Caia (A5 Jie

MU ICTUSUPELT JER DR JCIW PPURVLCT /Py SR LN N RPN
.ultra-sparse temporal coding tas ,SLE SBI HuddlIl g i Aume s yiuY
i Lo s Ailondl able il BlaULl B s pall dgaddt LM (S el
Adzes )Ll Osal 053 B Auls Haeal Leyy il 91 30l B AS5 8 Ve e
ST pos A gy 815 o 0S¥ Juluall a o) s e S5l oy
L 0 3y laasd he Juad! qoucs 13) ¥ Joakl il gagdasdl
oLt e 5 g Aad) wLm_).n.:v.ad”o_l WSV SISLEI B danll
Tgd AtLall L3ls i B L yudB olss 10 o8 lSad & ) Syl e JB
Aol (5585 a5 . Lalas - slalr Fa Lol bl g Al 3,151
PRI JUCT UDE-SUMN (D-F FOSPY PELTE: IER P B PRETER VE S-SR IR
(1), el
o il oAl e b Julall E B5as ¥ (0 5 aal) o e il
LIl ¢y oyl i g BT gy 0 g 61 Sy - (sl ulail

-79.



a3 o Azl ols B jusdS daladeas g1 aoasd Gy i - dnal
Caani e mge Juds 35250 UK 1 5 Lol gy alipdll el jall pias
iny o

- NI I {

23 Agpiasd) LR 333 ladES) Lo sl Auviasd! illls W Jois
46233 —pols e A . (3 Y LMY Lualisy digas i ol &Blasy
LTSN CaMEW Sy e Lt Al 553 Lioady 13508 Ghasy oL
3 Sy 5l iy o gl Ganyd 2Bl Sleazill e sl Mol g gimel)
M Blaas 5Lae VN b Linay I3f5+ dpn jualin yelayg aunts J5iih dojey
093 3Ll Andladl e gl LiiS ey cadaod 3ui 3 claMas! dauny o
S aalipal) Al aett ol 35jlae (Sarg . Acbadl 4l Aulae Aol graias
Aaige ole samay Rulail cilger b KA Ly pass paioes 3 Al
<ol radly Jdig

JétaS b e 123 e gl Eppaatl LS Gl s by il (o 00
LIS (0 3k Ao gazma iyl 3] Amyjuss Lo Aol grina .oy e
Jeiad (B Jeolill Glwod! Gee Aol o0 355kl ikttt dcenall
3gy9 0 AoVl Aailelly s juall Jikesll B dies (pn Alloeids LAST Liaus
o o) da gl g all Jhaill bkl o apes M (rhass Jufiad Jysmet
gt detilly o aall Gadll Jawad an gl 5uads 5l I (6 puadd) elnll
(sl dpuadll Slbli M BIS jut S 650 byt

(0 A (5 Oran case M e e 0630 el (oo 3 Al 3.l
o3 OF o y3as . Cog il gl 3Ll ot AS,a gi amdh Wyl Jia sl S
.Quuﬂngxa)BQL‘@mudb9mn¢;u

duols Gi $icoleslaal] g35anll o) o8 (nasgaal] Aaadl 53,800
sl Bazall HI6L5 eloelll (o Bady comd LS 2l JLEW s
Lo o Mfiad L5 g dolil olig

-80 -



3o Lasan Lud akadl . Be gine VISAT 250 of ot dobiill o Say
3 i oyl - Jadl 3365 Fupo e flandl jue haslaald gyl HLETIV!
Lgallss cilS el (e sae LBy Sy o ypddy juiall alazaW i i Jors
oY ‘a:x.%;m:: g baeo pLis )l Hladas §l o has il 3,530 B Lupac 345
of oS o LYY 8 Fuolieg uaall gl 3 puds LS e gLl
Sote Caiel] Upsfia iy Le Al B 3S55 Ve 3 patieadl ¥ aall jbloes
oo 3 bl Gaybe oo uadall Jie ,BLOYY puddill Cilum sl e LETH
a3 Byl

gl e ulis elsll W1 Of Bilas By (B paseaiyd BT S 30
p o3 Lia Jelinig eliul JS iy padily 4955 Lunae abeesil el jall
Aol Aaks 13 pdlae uasdl 1as Aics Slaglas @edd Lo A0l Gla (e calia
Sy S BILY g AL 83598 £+ Js il palall bolis of le
AW e Jkh ro ST i e 5 el sl (el jall

13 St 3 g uatl Sgad) guanad oY1 Sl LYl Lags goms
oaSluaies Lojlaally Aurantt Slis day)l GSal LSy .l 53 N cnleaslt
elgl) 25l B Rasa

el o dondl -81 -



1ialggd

V410 ale g e as oSyl obj8 :(V4AA _ VANA) Feynman olai s )]
(25l

Lo (P Bdiee SIS ps Lolai (s 330, o gpldl H1,S5 Bgaual Ciladsdt oas LS )
OIS O a3l b e guall g giune Jia < 2BLLIT ¥ S5dl B AaEs oledsl gay
e lells B )5 Al Cagylall il A Ll oIS of 1y s bl ai Bdie oyl gt
B g Ll IS Gny el Sy el 3155 3 s Sy 355 of s
e e A Al L ABLO GBS o S5 WS LS 2 ondf 5,31
ol Ll 5 BN 0y e 13yl o Jully Lgill Jpam Byl i
LM 330 0 pglay ¥ 1,50 5y

Slbls,l wsaxdy s duuasll LS Jed Lagwe Sua5lasdl cilsaxs JSET a8 (Y)
el Uy s Sy ()30 pallias. Layy) LeSolia ey 23l 5 dale

el Gblia jae Jolingg . e GJLLH Jrasll B gleudl Cats gosd9s Al agci (£)
Ol Liadll (B Line ool jhe cilieo P Lauaitl

Gre 1203 52 JSLAM o 32 3231 il ol ciballasans LIV s o (0)
(Poggio, Torre, and Koch,1985)

Sodt JlaSt Jals Aiiaa yalsly A5aY aaesios Jabd tlewas filling-in g3 M)
dadd &y pallall 3,50 (Y V eedll) 808 b cliaadl el (0= JSLAl) Laagll
e T R FUEW i e ol JS8 Lgum oy Botis Cals dis
Aedd b @il Loy palslall o) Caraad Lo £3U) Psm g gud Ual ppings
Oble jawwds salely SV Jasey (Pesson, Thompson, and No&, 1998 ,ta3l ( Ja.J1
Uag.b_,SQ.m).aJym.h.._).uq.._,h.a Lie lada A0 WS 3 liata gi eadls
uuLg;¢~auuuumdu,uﬂ44K«$¢uuanuw¢uuh;Jyumuﬁ
S Al LS a3l dlas Aoluwy Ba¥T o) i i3
gl cuads JS4 (8 2 Lo lain VI il gl S Gl A5 83U Bl ile 30

-82.-



Jarg G I (531 Sillad Blasdt @y fgamma (pa Badgis pandl 5l Gyall s
Lo et 333d alaia daliiieut Wiows Sl paStll 028 (o asd + 3yt (S 3iann (D
I B30 Sl dle e guradll 5l cpe 3Lan ohld Al Slos
Lokl ol g Wyt 3900 (B Lgatiag jasmdl B 33925l an oW LSLAG floatl padii
o=l @lSHall oy Armas Slaesd LSl (s e gazs 3929 3)=SB o253 (V)
Uayi 1551 Hebb, 1949 5oy buadl o301 3 Lguasi—e Joundlg . o —way a)
Freeman, 1975. Harris ¢t al., 2003 «Varela ct al., 2001 ¢Flohr, 2000 : Palm, 1982.1950
Desimone and 3 b . Lg us usliall ] A8LS) mae laasd CladasW aiass
Jolinhg . sladsW ola g Bolecadl Jo b e JUAI a2 oLi¥! o1 3,S Duncan, 1995
it Juadt B 1
B3baadl e sl (Bl B g 3518 Slis (980 of AtSaly  Las. L 253 (A)
ot g9 Le> 1aeuis Norretranders, 1998y . alaitl Geadl Bennett, 1988 (3L (1)
oWy ool 5 suaSHl e daadss S0
(> al) 3 )50l 5 gSa sus g yiuoi spixel JuuSy (V)
anly slal 3 Ll 90 pea O pda Alioge 4 3laf rdiode SIS plasa (V)
(e224)
o g gatl g Busll o e Lot ¥l iaally sl Linggdne 3eluo oSy (1Y)
ki i g B woebie S Gesie L3 degarme o Laboliiiaal g Liliiad o
o By Baids (e snac ASuAT 48 (Say Jihal dasd g pall Jihaill 13 13y
olgs Arpune LU dogaad galall dalicll o ¥ ol Laga g agdl OAS o 2053
of s Lagae dandla e slasie W) (9 geapsall Skl Gyl oS (3 plall
Al Agiado A pa (B g po Skl S punlly
58103 Ao i35 il gaondl 50 Tl bl ol LBy 35,301 W5 o ey (1Y)
033 LAl L a3 elonlll liin 2035 AEBALN Gagrliall (ra e Sl i)
Ogpmaiimbl Lol . ( Logothetis and Pauls, 1995 :Logothetis et al., 1994) aag 1!
Kobatake, Wang and Tanaka, (i3l - i3 oe Lad o33 @ bl gasdl o ¢l
LS sl le sl 580 (Sheinberg and Logothetis. 2001 :1998
el 38 vty igion Jaol oo gl elelll LI and 01 3gandt oF bgpall opa (V2)
Qe pill sas gl L JulSSigag Lorente de NO g5 (63 5 )ysf diingg aadaSl Aia flondl @ulas)
VPSP SPSTRVOU I .1 FT ¢ SUUDV W EGL LI | PPOPVSNIN K AUV
-(Buxhoeveden and Mountcastle, 1998, Rakic, 1995 Casanova 2002) aliall
Ll Juadll B YY halgll et (Vo)

-83-



Satilaall @Iall IS B Apuo il DU Ll (g il LS aggin apas (V1)
P eI @ladl au s Konorski, 1967. Jerzy laae¥ LSl by wle 5
U3 (e Yoty L y3ia oS 1uas (Barlow, 1972) 41,0 Gl Liosdsaainss Sl
3L85 L 8381 s b il e Jhad Lty Apls all s Ly s Uaylases
2 IO ZaseS B L pliSal g diala dgaa B 05Dla)y Gross Gugys
ASBY Laby aa B iaangWly u S Alanil ISy gl il @ auall <Lalll
Gross. Rocha-Miranda and :Gross, Bender, and Rocha-Miranda, 1969) S—ubsaiss
S JandiS . 3esbadt 3Lt Gross, 2002 <Barlow, 1995 gl 9 o Bender,1972
WO e s Loy Jiad of 5Scas i) 3 pdatl i a sy LIS (31 ol
cslaglall Agaaaall
Dayan and Abbott, 2001 Roa, Olshausen and Lewicki, 2002 ¢+ and Rolls and Deco, 2002.
JS e Lilian . Ll el 8 33 ke Lpmeae LN gl dolalt Juma 5is (1Y)
335 g pu Slisd e eliadll . puall (o e ny Ruadys (e Lugypds il o3
3B 5o Jsiaws floadl (s 5 a5 e Cllaty Lglilas of ipdlall Copsmians
LT of Lowudd Atandl e LBl 35540 LU dobidl Jumeedd T p8 5y Las gmalt Slg
Blos o8 8ptlre LS Qldadl (35 po Lgled pgpll 5yatiall 2,31,
Jer 3old e LI . ilygild Bl g¥1 3 )3l pogs wyusns 3 Buteboaal] iag )
i « Calvin and Ojemann, 1994 (5, cala ol LSS Sl colel aVoda e las
LS 5 (g puadtt Lol e (sl Jsalt Ojemann, Ojemann and Fried, 1998. S
OLS on (Kreiman (lasyS Ja e 40 pls ad) poded M ;2001 835,00 auSlad
Kreiman, Koch, and Fried, 2000a,b a3 Gloecu) ¢y dus g5 o 3siies 8 Ll
Krieman, Fried, and Koch, 2002).
il ebedY Latasd Joli abunbiy i oe g% «combinatorics Juo¥l b :cslusly )l (1A)
(A1) Bisnn 35430 Lisdo Bnline 3530
O OSas & auall Gadll (e dguac 3415 Yo i Abbolt, Rolls and Touvee, 1996 s, (%)
Al Al ohs o 61 . oSay Lo Jundly Calise o as g CBYT B e Lgag 5o
o3s Jia . dglla i ol Uhsdla ojlyniely ogasll o2a cpo dag JS a3 of S
A i HLA 50T 153 (B g tt LY 5)ail Lanyl ciy5 Augbusdl ot yacall
Agda Ve Bake A ] @il upmandl o LAY alaiinly 4o pdgs
Sl taiion iy M sy S g ingy y3a VXY Rilaia il pinge
Al als Voo g 0lS o oS o JiIL . (Zhang et al., 1998 Brown et al., 1998)
.(Shalden ct al., 1996) dazill ¢y &S 52050 boees oladt )

-84 -



(2 230) JUayf olisg @il (V44T - V41T) Gaelano Kanizsa LinslS gilaa (Y1)

Adolphs ct al., 1999. :Zeki and Bartels, 1999 :Zeki. 2001 (V)

Zeki, tMeadows, 1974 3 Lawailt gf ASH ohgIW e e OLSaadISH Gl dall (YY)
O 3alg) L9y LS. B dole 10a Siazeag . lipadl as u.‘u;l,.‘» Way . 1990
N(PPTFCINCIOA T SUTTP TIPS PRCTPPOST R EN FX OV A EPIPTER (PIN |
25l a1 allall daaill 5l nideeill o8 il spaill Ei3an (e Y
oIl daaill ailns pins B aSonl @i - Lagia Butnly 3 uiid) Sogin 25LLI1
Sl e o 00 5581 8 e 2o g allall daadll 9Sy La )aliSy - aslg cnoe
OSeas flaadl B g pallall daaidh do gl (10 ang Oo p3ST (B e 5350 OF OS2
ALY 3kl 5,50 Jad )5 Alas cilaclins dgalgs

Niebur) & ,utaiht SLaBLll 2355 LeS 3 puiuall ililgaadl o B 10 ruay ¥ (YV)
3yya il agasgeall oilgid e (C. elegans) 5,5l 33901 glies ((and Erdos, 1993
Gl eIy iolabanitly el baall B35y Skl fauy el Ja il 35620
-(Bargmann, 1998)

Liaud oS3 JLaiWl ausdYy diguasdl LIS o oLl Adass ephapse .usY1 (Vi)
(i) Oletlacall ;i uas JBU dowgs 993 puid¥! yie duac

23U o A3 oMelinll dyguodl elijudll 353 Holt and Koch, 1999 aaz, (Yo)
colaghall Juog Gucaedl LRI 3 A yoiie S peS 336n) Seay -Bssandl LI
LS B Lot 58 LS 15 yad cilalod

o gonaif) gl g g a5 M B e S Sl Bt Apgaanadl LIS SASl ygla3 (YY)
Beirlein, Gibson, Beirlein, and Conner,1999 35,0 A 31> Lisljae Lielay) lss
Blatow et al., 2003. Gibson and Conner,2000

)3 eWasll 0289 .5)des leglas (e 3,58 bits Sl J55 35,00 lSeld S a (YY)
S a3y A liall Zguoall JLat¥ @lsd 5 cbeglall S35 Sle Lball 3930l 5
comandl uadalt cilagleald 3yttt 3y 0580 Ricke ctal., 1996 Ltaatl

iy s 9 85900 (8 SureS Auldus Jobis e Anlys :Charybdis Gugaw,S (YA)
33l iy 6551 6y i g (9 (SOYHA Moiaw g S D 53923l il
L, (er8l)

e il Ll Aacadl ohiill Loy Gaus il Uggadt HLiae ¥l b Loy 131 (Y4)
Lyshad 1a® OIS Aabalsdl 5HY1 aie O A up puall @il LA Lddtiuse
coloell uaaall g 231 3 m3G3 Crick and Koch, 1998a (i3l - L)

-85 -



LuququsLum_budumuwh,uuu;uvgmEnpﬂus*qr)
tFreeman, 1975) Jedl) 354 cilylis dazd ;i pud JS g9 Ayttt @alag pantl
-( Mountcastie,1998 «Creutzfeldi, 1995 :Creutzfeldt and Houchin, 1984

e gL Klimesch, 1999. :Kahana et al., 1999 Ot 3 LS Slidults Caway (YY)
-Buzsiki, 2002 :O'Keefe and Recee, 1993 5kt .55  pill Al oo Alis el Ly

LolicSy Q2590 jud Aiuna Als e Aidie Al s :Fourier transform )98 Sy (YY)
(2] (a3 iy uoly VAT =IVIA) 5 A Jhgo Aluadus 3

Araal 1,82 Barkeley LSy 8 Lo ysa IS dnals & Freeman glasya ,58ly o0l (Y7)
Lo &l . (Freeman, 1975) @il Lalsdl @laghald Andlad bl oia s>
445 Gray and . Singer, 1989 3 35,8 &+ Sliuid doasdt GBLASS LY S sl
tEngel ctal., 1990 :Eckhorn ct al., 1988 &5 gl Ada Gy s i bty
Gray. 2000. Fricdman-Hill, Maldonado and tSejnowski, 1997 Kreiter and

Tallon- +Redriguez ct al., 1999 :Keil ¢t al., 1999 cRevonsuo et al., 1997 dayys (Y8)
AW (e Asas 49l JKlemm, Li and Hernandez, 2000 +Baudry and Bertrand
T ey 033 B rluan ads LILE 9) Lol 53,3 &aj (B 351301 35305 (5 puas)
038 ol Jazey Lo - lunsW o2 ytaany Joif gl ys (JBYI 53,20 il sy SIH
Jraz oS 5 ey o Upadl Lpcantt SLIVE Glasy Lawd 2 UL
flotl) gt (50 3508 Blolin (8 Eotoes dobitity dasi ol Syl s ygSIH sl
Varela paily . Taal S8 55uate Tpmac ayla Voo e e s e e gimag
soSaabial Fladl 3508 o 039 99 (2 peS el pany iluizs Jbobia et al., 2001
23.Y 35Lall oy 500 oaal., 2002) Makeig et) Luasd! dglusdt o jslaidt Calals
W gl il 3y 56l 3,LaW daugia

dJeads B ol et go GLud¥l ul; 3353 (o Jorall Sl anall gl gl (VO)
gUa2U Galambos, Makeig and Talmachoff. 1981). 3515 ohe Tom¥e s g
Sennholz, 2000. :Madler and Péppél, 1987 Hailppasall @le ae dbayl b e

SO Caaa sl 13] AS5-0 BMLY Ayslia bl elLil sae 10258 Galdsy o (Sas (Y1)
O BUS 3929 B9 Ladsn o Radll (B 5y By dd Lo w21 I 38050
00 L1 G3ll Sl3aonld peiags - psunallSUly pgasgaat) e Gusatall pSH il Lt
oo Sadiall @bt obd dga el Apuanll LI Gl Loase dygentl clbjuall Cola
35 Lo e (ol 330 Bl 5955 o (5 Ry il il it 3 Ll 3
OS2 B3l B g goegll agn B radeadd Jox3 .(Softky, 1995) LSl 5l Lo

- 86 -



Sl 3l o JBT se Sy Gy Autiall o el Lol 55 O
LSUell Sl Sl e Jalib QlaS pope e gL - Jadll 3gg GHLY
.Koch, 1999 Ll aslelll duvaa!

s> Aanly L. Le as ) @gill casio vOn de Malsburg, 1981 Lol 533l (YY)
' von de Malsburg, 1999. &0 . Jgui

Jac sa daladll 3 SV g uadd) elalll LD o Saljall )S30 g3 Lol Jaall (YA)
Bt aualt kil I #5631 o2 Kreiter and Siger, 1996 .ay .Gray ctal.. 1989
.(Theilc and Stoner, 2003 ka3l ¢SJ) Azl AoV 0g)a0 LB lagll

Singer and Engel., 2001. :Singer, 1999 :Gray, 1999 ,tail \olaal pe e g5 (V4)
S5S SUL L IS8 o2gd Lyas) Lewyas Shadlen and Movshon, 1999 aiay
igygd e Loele Juas @bl salially cainidl blaal bls)l oe HLAS!
o2 el e B Luo 3l L ysd S g B dic gaxny Gilles Laurent
Laurent, 1999 MacLeod, Backer, and Laurent, 1998, Stopfer ct al., &l i st

1997 :Laurent ct al., 2001

Engelctal. 1991, (¢-)

.Crick, 1994 Uyl 4131 ¢Crick and Koch,1990a.b Lea ¢yl ysdill Lol (ilealt (£1)
== ale s oly A5iY pe Latias Lidzeio Laglss Horgan, 1996 aus,
i 2 pllual Alall @il a,Y! Engel and Singer, 2601 tMetzinger, 2000

Ol ove 5033 ot L L@mwt St o Lpeant) LIS £ 5i A a0 JSLEM gl (£Y)
Aadolaatt dagl gyl CALESE 89 Aiagn 65 Lgaus Al Soleslell plaas i3l
celiae ¥l oo 38T g Uil @uiny s CBESH (o fa 3 LS Opiauane opials O
¥ 151,S5 Labolanll callayg (lifin (555 43 nlasac Onelis v Joliy Y1 2 B3l
3 SLAD Aaylay Bt elaiy 358 e fng alluas) WY I Jpaosld Liiles
LI a3l e a3 ol BoeD al 3l Jaad heiy will ) A3L) Ay ygaity
ol gl Joae ol 134) AN A2l aiblalshy 3Ll bbb, ¥ e
O LSLAD araljall cASelll sae Asj Al (2 3Ses £ ) V0 e ondunac
JSLALS oia JS caltass . (Lalad St g Sy ohoma 133 LIS 8 3o (s 5L
5308 Lol S5 dlgmintlin e Apaso Liliad 000 .3)skatia Buploan g Aoyl okl
Yaagll Lo

LSl iy Layd apd Aigls Laypke adady of @Ml o Juis el 333 052 (£7)
.( Salinas and Sejnowski, 2001)

-87 -



ol 50 b B Sl (8 3 ppmac0 il T SSLEN cu B3 5 waiall o (1)
(Hahnloser, and o, a8 5L tal) Syt JL_oll 359 (Perez-Orive et al., 2002)
Aol Ul dppin ol LIS WS auseieas O wwgalS Kozhevnikov, Fee, 2002).
Qggr 23,55 A0 (939 - G Haado) (e e Lpaadl Gl W ada 5,11
Bl 8 Lgiriid I g Lgitlony CBLAISH ftr comaal (pn 1Akl puandl LI
i3 S5 (5 Lgaiany

(Abeles, 1991 opat3a0 oo lidl Abiatus gl i dal] a1 @llata sl Jods (£0)
(Van Rullen and Thorpe, 2001). 3, Jg¥% 3555 z3laig Abeles ct al., 1993)
aslgllgalaintl lo gl LLe JutuSiErmentrout and Kleinfeld, 2001 el
Loealoga 3,511 9 (350l HlowadDU Alasonll 333 . e Lo Uil T G2 bty
Aoad jli5 5L aiWy . ¢Crick, 1984 - Crick and Koch, 1994 and Lisman, 1997
Koch,) ddiee Auilan 508 4055 A0l Le to - o2 Saxy Jab sags 0.Y (e
035 e LaslyLa o145 Rao, Olshausen and Lewicki oLz pamdi (1999
R IPEVIPTER JPO5. JOV FERF U PRCK IO O

-88 -



EILN Juaalt
ahdl (5B ¥ Silglast

Jucoliall 3 caall i
) gt Caliugad s

o6 Jsiadl o eIl o piay - Jusolasdl (B Gllasdd) O §gp5T 4S5
ol Wy eV Juolantl e uld M alall 38,5 (23150 A35080 Jucoliall
il pany oK1 iilaragilly LSy el pe SLs JSby 8T o oS
@i QLSS 18 elane oYy - dlae 3dysk gdl Lpnbud floall e 2l
dagf A Jpuadll GEBLS . cpall SlSHon g Al Andlas o Tl Al
clgadl e 3D 3 Buaill psblial Lo A8y elalil e aaiad G301 33,01

s a2 A Aapylall e ulifl 58 Aagaal)

Slads O A 2l Y oY

alS Joa pliad! Jaa3  Lgtntog wline 305,38 P e 59543 55

vitreous gel ala il ol rie AuSeddl e dgdiall Ayslin 3y5en 013855
ookuatial 143 GuBull Lraasll Jlgadl las eyl plady . cuadl Alaa S0
(O JSad) S A Gals Adsuall edbdiud) B Ay padt (eligigalt
Slplas Aladi B Lgalas A0 peS SLLA] G A pad! LY Jgts
cland s (D auagadly opa,Sla¥lg iomdasll cilag auaa¥l LM Gades

-89 -



dosomy -33ae Adaly 5 JSI 0350 1By LM e [acio Lo gh s g
Uage 3bn o el e gyl Ol il g nadlyosdll a1 saall 1a
3l Ol 5203 Aybiay Lol pag - 4uligg ¢ Lall aenad puendtd Aole g a5y
3ac Usguns ilas B darlgiy eloell 3 euidly 33uaill LI Liaa oy Slell

(1) =ilie

-90-






Js-lo clag-Lan 3a 259 (a3l QLS ool ll Al LSS 33
it wll alega xa 2 O9—9aLd okl Sl_cdn W p_n..n.E_'u g ll

b CL st e ol )t i Badlall 00a Jasolis das,s ¥ LS gall
uaaltl (AT dyudell LI 29\s (o yeoea gale ¥, 0 d._uS....w.U FEFESN |
.‘5)44.5."

O e He QgSing, Sl ol By5datie 521 ® | joal S s CabS,
LSl @l yelatil e plas Jis 3 yguall plac Lo AL J8 st yuolic
Sy Lpeab ol Silagacal Aa iy 355 1 Supall oyl 3 550K Gugaanl!
el B Adli s Aol ol cpaldl 13 3 Y

S e e datie pud JSEs AdSgull elsdinll (o plegd dad
Loy calsl o gunall 2 Jundl JS i rods Bae gl 25Le Mg Jass
O § sl JS iy ey % a5 cCONES o g pinee (e Acas danyas
s 8 Lay) ragudl doliidt @laes o )Lg...ﬂ £940 8 5, il all
Jimas 35 ] Loy cilidg, 3l Pty au s Cbpsand) ZLL o5l 450!
Lgale

((Y¥ JSa) fovea 3yaill ope (s 3S00 eyl (B Bnging e Aaii g
ey cilado g3l EDLET L Aladdl ABLES dags - Lin (555 La 5531 d4,J1
o1 @iy Agl3 ¢pe A ys wu..dst&,_._.._wﬂ 3 pail pe slaig¥ g
gl e 3558, 0 A yull EoS el e I.a....._, €CCeNtricity au)s, adn
Dl e LGl LI adgall cdladiudl g IS5 Lalas ds yaa JS2
RRFIONI I PN TE -3

-92.



Blind spot

~ 160,000+
£
g Rads
L3 -
53
2.120,000
£
g
&
3 =
§ 80,000
-
c
E o
2 10,000
£ 40,
> Cones
. 0 . ]
Blind spot -60° 40" -20° 07 200 40° 60°
Eccentricity (deg)

hamlaies s ye pliad s plative ol JSy 2e)00 Audguiatl SOLATW Y-T S
Lol S 3yl B S5SYY Ayl Adadty 3 L5yt Aughdl sluntl le oal
Al Ayl Sty 5 pmil b Blad Cilide gyl ABLES il 3058 5e ¥ Loty
ole LS J a3l B 5S35 oS Lo et SN Sliiaall Lgud dawgss 3
JSAS s by aadl A 301 B askal g pdaradl suod S Eins Angs ¥ . aay
e Jae Flosadly natt Josaas 523 (6 mall cuaadl Bagall LIS jslxs
Wandell, 1995.

o2 Qoo sacg HHU B yuS sae - cbEiuall @bl jud aiedl o
fx\.nlb?l 1Y) el‘)_a-yb 3 yaill dagyd 5l yadeils @gigue pldl Wy o J'_)Jay\
Alaill A5 3uh 0 LS il 3 Aasdl LR A o) 028 o Al (e
Ll @lasild yud sl Uagac dadMy ¥ o303 JSis - 058 Le poiosly
Al o yis @by 4ISS sadg - Azl gy Bal OISe S B Ah)ll 945 - Ausgunall
o ylay dan JSe 1S Gl Ak pdiead Y ] oS Cabolil pamall s
oo gl Lo ol aaass Jolong I Hlauadl (5 8356500 "% wod utliiue

rlaiae dlayod (193 B9 Il
txet siht fo tsom * daer t'nac uoy

-03.



Gy S Ay il S B A3 i ey gy 3561 35 gt o
& Layb cauting JSEG K\ ES W P-PRON || WBJL_:}).A&‘ cdhaty tE.’_).GJs-:uJ
438 341 Aea oo Aaludl

§1931 A (el Ay pusii Y. ¥
Slalog ol (e

baguases rmatl Slgandl elin oo 0bl 5 S Hoaady oy G2 gl
2 #1355 gl el e olisl angi ¥ cilibo gy 153 Calize doldi & ylae
Jlmes Lpcusboliteg 168 il gn candll Juud (ya es puadl joleas taass . @l
ey i Jlora 395 Aai¥ ol ha WY1 GuSaS A sl Jadad
shet¥l oo b Lagan st LS Uil cniadt e UaByne g ola
e IR O RS UYS I PI I PES { PREESO-E TR PR 11> PRI
Agelilaiol 3408 S Al Jsbo 5l Gaadl Sl 58 LaS i3 yilin 35500
Aatisea Ulgh 5,5 Jllg wclubo gyl 15l sae (B Aatisl ¢143Y1 alnas
e A VY (el phsdl aay B U e Sle L Lgals cLei 30 Lalas
101 $YL il Lelle o ag¥ . cilubog 5l

Sole Lmnl ko gyt Ml (pe cne sl Laygai 535 sl oloss
b g ls 3 35 Lgyal® tgaa W @llatl 59,89 Lika W 3,atly o il a
Slbo gty ST Lgie JSU Babiasdl e guall Casdo elinly Juatiy wslubs gy 2eall
Lsbian 8 J51anll Ao s A gl Alysbeg A gl Alaugiog An ol 3ppund
gl alises B LuSgall FliwoVl (5393 s ,_,al..‘c..ot OSeas iadleat )
o @ligiadll sae ) cilabo gyl pe 253 JS 5isS Yhas - edbiill
*bu“°4°uﬁ }mﬂuaiﬂhxﬁw‘uhucauaﬂ:wJayygﬁlu«uu
AN 1550 (eaitl oLt al® @33 Liias (s L5005 13, <L
O o_,._q.u..ll trichromacy theory asstan ol a,tas b whabs g, 30
-Helmholtz j3354alus 0153 (layusg Young zily (ulass cra JSI ol a3,
EU el 55 AuSpuiall fluaa¥l (3 (uonll £330 e g3l ngh By Y

-94 -



bl (o ok oyl colh sleaidl lhpof LY pausill ] ASHEH oo I8
RN T PSUPE WSEN (R PER

)8 e e ahad) 61 8 allaiily bbb gy 3T (e A gles¥l 3955 Y
& Lizuing 13} 3,880 e 5S4 ejad) oo A gll 550003 Gilubogyndl il
Y il coradl 1a o 455051 Bas syl a_._”_n 4.1“_. Leii Hluie W
) A platly alobyiiad g WS @2y 3)dlie u".’S-»MP cpaded
M'uﬁﬁﬁ)%&ﬂ-‘ewd‘ﬂﬂ-ﬁhﬂﬁ*m'uﬁu&du‘ s Lgy @i
385 Ll 38,00 cudty (B JSLa ¢ya il Canall sl e tgl
LS A e e32 ole il gy @aild @By Lol 3S5a e palesd!
‘_,.w_m.a.._.JI Saadl of tLA.L.H uo_)_uu__g Ao ol 3 ias lido g0l (e JL>.
385 sy Aalo il JalS G0 yB (60wl Aming - 5SHM ) dagonl
o0 Silaslen ple unlis 5asaia bl dobuiiund o V=Y @udll 3 Jaddly
M) cdy S 8 plasdl 4y pgis Jac 3yglanlt Glolill

clelogy skl (o yaliSy J3 Aol 3ypiad cilubagy sl 3,500 )l >
590 LS (ya 13 CLLAT will (3] Aslio} Bnshl Agloy L3l Alasugie
gl Alygls ililogyill Lud g 13 oo Azsll Anaugio LTl Lesd
sl Batiio ot M) adlandl e wsll o slanill ud gajgdll 1 iy ¥
sl JLadl byl IS 3 Jas3 A omasadll ST oo Lagy cladia g5
() 1815 (anay uatall glasdt Aaalsg (e 3o JS

elioall Aaddh :onall L8 @I ¥ ¥

Auaiadl LW JS jabms o3 ymill o Lo A8lie e 13aj> o8 Lea paseis

o9 -dakhaill o2s (8 Afgin Dl axgd VL (YY JXE) nadl (0 75559

b o .3 ygaall e e padl 1 e 3y ilie Shagles Uiyl Wlin cond @
(**) .blind spot ¢ Liaadt Aaz 3

l,‘v}

L......al.x.a-I,plxel)L......S.'USJ LJ_)LAJ‘J\::.AU.SL;BG_)JQJ ;Lucwlcl_gj

-95 -



Lo - psadl pboi JS (8 Ay elagow Bk (3 loety lljin gpunsd 1) ualS o
§o0) 3 all

slageatt Laz it floatl Jogn ¥ (30,58 Hugunill 3igani puSe Ll
Jia 38T gl Ada i Alac alueiuly pungdl 1aa B Golss pglbas Al
(Al A diall B 15,85 LaS) slacWy f(0-Y JS2II 3 LaS) JLaSYI
dole Agaall Ao yall ubin e sloeldl LS. (inga3 (V=Y @uudll) aangailly
Gl Lai2) 3 jglandl puiol gald Alilase @iladl (10 3080 3y puall padbeasdl oy
e Liobiny Lalh Siaiag 1] 1hiagd ialag - (3] ccnlolonl oLy 3ol ¢yl
il - ddaiwg (B S (99 HatSa T lg Liobuo; Lot (g5 sluiaall dagl
o2 ids 138 g (Al ) Aaladl ) Lgionig eboasdl 2aal 543 duainall LI
53939 A8l O liandl Aadull (g peadd) Jhadll e Agheal) Ainall LSS
() olaadt 20zl s Uiy

L34S @asla 8 Ramachandran ¢yacilaly el uailt e ald
G 3)Eil Ay yad B LaS . gatll a.wajuua,u)usmwwmus
JSeliy S0 dndions ey shiaadl Bzl e ol pies Lals g _3.4.!.)!.:.4443
sasol Uy oslas DUl sl elpandl Bzl Ll o 5o o I3 - JalS
Al G Ols il e 7o gy AL @gtah) ady i el Laglu,
0952 43 Wl ey 1A 8 Slaall cilaghall ¢e aunyl §loadl canly
olad¥ copmiiond 18801 5 Aac L a5 ¥ s elpandl Rual 3
2 el Lreae cllals )l Wlis yS5 Y sliaatl Aaadl Lo daBlod! ¢ gl
7). et A ettt i cpeadts Sl el Wly RS2

FEL UL g bW pygan 1 JUwd Jlwa £ .Y
ilagleald sagm gl BUEN (agagall Ll autaill o JalS Sgilt dabitill
(VY S By pgome bbby dBLASS) Lipua Jguad! oo cBuSadill yolis L)
B 3598 s Aasla (3 Jeay LS on> Kuffler j195S 050550
deu3 sl s J it JL?;.» ‘-s_,.g.ﬁ.n Crisas U“! c,l_,L:_L"«J' ol s sl ‘)}a.znl‘.)

-96 -



Slgadl 2 il <LsT Rockefeller ,Li<y, aaals » Hartline 35,0 oS
2l Jlaiaed Jlme Capas LSa] 07 uglpant 3gamdl ol yes 3 (6 e
Baks i g ccslio pama Leud Jomy 6 ol JLandl 2 B3laie il dpae

.(Ratliff and Hartline, 1959 ‘Kuffler, 1952) 4l bl s gunnll (1

aze LB e Jadll sggo dalad! oSia sAnaGad! LS dolis Jumed YV JSA
Jome -onall ols G puadl quadll B of LAl o Lgaln T )3 G gme cubad g
Enroth-Cugell and Robson, 1984 ;,c

Seay carlla®l cye [iSe 15150 L gls oSl el humgy Lo 1S

ol el Bne Lla Jhidtad Jlos s Jaeed JS I3amd 1o
o3 IS5 i 5T 3Se8 LALE 5,58 WL W Ghme o it B - Les s
iy Rl JLaatal Jlome 2 o3l (e b yhin Sady Suna 1305 -l

et e e dl -97 -



32 Cageal 1iag gy GUAT LT 230 Cigen 4085 ad i ciganl 5 Se
yuiall By JB5 o - (Glaad] ¢ 8=F JSLAIN) 35,40 0B At )cell o]
Fazme gn 108 iayg  Liaad Lo, o6 (JLisiaw¥! Jles 3850 zols Ml
06 syl shad S0 Aabilly dagod 3 puien Fabaie b oIS Leil o
HaSay Bl Tl e Bl A Ly ilibly lSH datf fiia
G Bk Bl (65T UM (o ala Lgy dawond sgcatl (e Bahy it

S,

FA G Laae Bl Llaiad a5 58,8 e Bty 38,10 L3 LI £Y S
($sball Caall) WU 3 A A8 5 (Gadl) 364 o2 By Bl s (Sl
ST el o Anigg (U i) L] Jloms i syl (e 6y ine
IS8 sl Baadl LI i - (iad] Cauall) Rala g (@301 Gaanll) 5 550
-(Hubel, 1988) ;o Juas . aSUaSl of 5oill ¢re 4,50 2

S R T U PV CL SNV SRR IVER T
oo w3 (yn 4038 pe Bilaie 0 6T f(cmandl (Y JSLEI1) FaasSine AaShas

_08 -



pos Baliaie 4518 Ay Sl (B Agudadl LIS alaes JLudiad Jlad
OSang - dadylall Aataill e cabibamiadl) Baluias 33384 Aa3 0l (e bl
o ke tdauontly HSHU Aais o guiall (e 35S Aady K& Juadly IS maosS
() (8% JSLEM) G S W1 LS i

s ac Al JLanol Jlee psede S 1Y @il b LSt LeS
daglais 1) SIS dladaies e juaidy Yo Wil Glaaci elad Augl3
3B anBly AL A s S e guiall B go Jslo el - (G4 dasll
aly 5 Grdondl 35 el a3l aliais i) olaS¥ly Ausluesl o
Juzid Jlme Jedor (JEA Jaraw e Lol (5331 ulgodt I g saall 10
Al (o 5ud Juntly a cepmmiand 30 Sipeall L Linass Apnac L5
>t b o3 I Jay S @igually 5l 23S of Lag

oW alatl B psgall laa cisd dole Lagie puady ¥ ol p3 eSS
O D5le @l of e s gl dud g S GISI Julss ool slaze V)
o cile gamag o pae darnsd qudadly ie 80058 Apac WO Aoletl
ohe Bl ¥ jama cilin ;a3 of Jaiey eili o palis 58T 5l cptels
oS el (6f satiay ety ) Aalas) () as, 80 paal LI Gyt
plaall 2ua Aeulol Lpsanll Bplaiadl Ansli. 533 e JLgindl Jlat
olasietiony olaliie Laag i yds Jias el ol @lSall sae Al o Jo
ol Ll ullia of o (VoY @il 5uddd Jias ol y3dyg (58 JS i
552l 3Las by Soleglall Jady @il daeill il il iay il daaidl
5,08 8 ol il Glne W clale @lass uamy dusegil) auflanlly Aol
LAdus

LY oy A 3wl S g paudeliy I e oy B OYI L

LD 3 JLEtu ¥l Sl aSlaaid a8 dagyd e sl Agrandl oLl
By waayd Y (59l W1 iy SIS 3] L pade 01 ol By3ys Agpeac
Jaioll il s plaiat inge L> desaze (8 JLidiw¥! Jles pallad
onr daliiyl 3939 8 - 8opadl Ol AT A aal LLSI o2a &S5 O

-99 .



IS O] et BN Byl (685 (JL! Jlamo paSload g 1 poYl 5y
ole ISy 1 pa¥L dads da 5y af (g ygaddh okl il L aSS Lgahy LI
O LaBall ABSLI) CaS) 5,38 A alin] ojlad ;oY1 by ALl LY
o3 5¥ s Apand) LI

OF oulill Cayay ¥ ile s I Attt 5 S - davewy Jlie Lia a0
0 Casnis s guis daad 1] ksl onally oyl cpnally 3y30m (y350 15518
:;.}.’a‘a;.om‘_;ida;éo@oi&}mb&u niaadl e 1 3 3yt calal
Aol LY 5253 Y (ol 31 385 g hiay Mg gl pie ial 535L4)
(M. ast 10 cilaglall jiiae cnalt 6 puad! el e @il

el (e Ayl galll Baaasdt Silylead grao.Y

LIS jgloms - ol 4SS 4 ST IS0 Jaga copadl d gl o dg ) 352
O3y s>l o Gilew iolae W @lad el i Guga sl olS  ayagadl
L3Rl &l 615391 fia (0 ,i H@ pealilt 00 Blgs 3 (VLS
s Jie Sale Apmaadl LA sl Loule (aya3y cilyylaall S5 3
Leslanydsg Lol bl almsiy Loaingag Lo jglany (i LeISELS ay,dl
s pats Sibaslell o3s JaiS3 Lo 1505 a gl . a ypondl LgSlilgd g vy pme Al
Lol oliggrdl 35 JEU Jins e Buuyall 3ol Ay sSal ,aliall
L ISl A

2 (0T JSA) 3a3d Ariae LS Epaiall LI @lass ey as )
‘-0L>J' 0o o sl 3001 aseng Bapds o 03yhe dogyies (ol 18 il
Fam3 one Lgmanls Jie (e Bebio ¥ Al 35 Ladas© AHAPERIRYT u,m

AET IS ol Wl e Yagg - St clabe) Auds Jadd s guall (s Rading

S99 U=,380 - Letluat Jlad 358,00 AGhaill Jauks 5pill Tada) o 353
e 3all Ly 3y il Ado gyl ASgall aianll s oSl of ol
-8 )sall Aall) Juolin) 3,LaM 5L3 Aylie Juds La3lo

- 100 -



Midget cells

—a—

1.0 mm TRV
5.6 mm

Parasol cells

1.0 mm

.
5.8 mm
b X 10.5 mm
re— —
50 uym

LUl I SN 25 LS (e LS 390 AuSABI! (B Aaadall LAY 0F JCAI
Txads 3 yuivo &y Cilay ;a3 MIdRCL 203al Lidsld 3yaill e Aiges A8Las uic
03puS By ot oilay 535 Lglg  Parasol Rtall uaall LM e 555 Leguds ST ooy
e yiesllly 4l 1yliie (23S0 poe 1) B2 e e o Sl patisls Lgaman 1232

Watanabe and Rodieck, 1989. ;e Jasa . (5,331

O Al Alewe Bpf e Adlhe 3> as g5 Lo pdS Gpade LS e JS e
A(0-F JSLA) 3ajal Lokl Los ;ST Auymed ik a5 Aadlall LU 13,50
33kiis Lgie yuaig 5yuiS libogyiee oa lestall Zlall Rypunsdl B3I pand
Jlra 3S0 3 yailt lim o 44 (elila]) padi of g lall Jons (3 (3L
S 3Ky oo aall e Byl Lgiban,adl GILSU ol gy Llluid
2 da b JLiea¥l Jloms @aesd Bpaailly Sl 52 LS

- 101 -



G lalt Caaiie dudlal Ay 31401
¢ bond¥1g AuSut¥ Oy

A Gapdadt Jadas 30U Y555 .Sl S tracer ey Ads. @i Gds auc
e_).fﬁ ;La-b.]eu.u_._! (PP ¢L§J_)Ja." ] a.)_)}a.“ Al aall Jsa.ul.u: «ygadl d‘).loi
JEOI 3 (Sl AL A gl Bl doLad¥l jgunty aiandl jlyaudl
S s olanily Hyodl Jglay Al aon ja (eaSal!

Ve S e JBYI e 4 of Bgudadl LS Lle il oda Guddad CadSy
(V-7 IS (LGN Alon 4,30 51951 (2038 0 Auolge dudy L) aties
+Agpeadl Sleglall mllad Auslga (93 3uc e 3lgd gl Lag

- 102 -






reloellly A B Gy omaSl il g0 B Ailadl 3uS 0 315l eas
DUl oas Juss 808 Juop3 Buls ) Jges Ll ) 331581 calaglall
Lo ,35 Jilas Aall sladel Sl Jles -9V Sradl slelll ) ale¥E 1)
daga 0¥ o0 Sigas pue Bale o yudy 138y 3l Lgaldi JLas.l Jisd
-l 38,00 31l B ASEI I 5 gt cilaslall o

3131 e ala¥ L StaieW . Loesze o B pall (4583 o a2l jul g
2 AL 350on e ) 33235 403153 AW (g radl oLl 3] Auilandl 28 0
A 3150 A AV (6 puandl sl oy Budle suciedt ALY (Jala 51
s3aad yelS Jals . ala¥1 ) Agoentl CBLAYI Cale i 35 Mg Lol
Al - LaalSIN I 3Tl e faSile 5880 laal JolSy 535050 Juass
T ebiliie 5l el ) b s 3 0lodl S, 319l eliliin JS Caia’
0 OF Jadistt pe §2a5 1ala Gleadl gl 83,0000 olotazal e 3,58
I S Al Sl I 31 5 il Ll SLasH JSdy oy of el Ll
Jradl a0 dudiald gl Hleall las Aadhg 554 . Auilal 308,01 3141
()3 yuen capalgll 5!

s - ibads o (oo A e ASaS Al ol A0S, Bl g il 4 s
dandl LS ey 63,583 LS alawn i le olila it g dai
3 il LS aliaan by Liladt a3 cila bt 3049 smagnocellular 3,051
o Gd Ua_w;.a.“ «2iS . parvoceliular 5 psualt douaadl LIS Loy
5 piuo koniocellula audog i dimac Lidts tolidadl oia oy ,iST 2uc 43
IS B Uatie Aoy i JS& e Bagunpa B paadl Al dog 3Ly 3guids
S, wligds

Aol ZUD e S S Hleadl oug

oW @ladall Gusd I Lol Juuy 28l B dajd Lpade Buls S
Ao M Jumpadh LIS iad i - apilandl 38,00 31501 o LS 500
WACB o (i JSibey iAW (G pumsl sl (B Boal iy Bsuta Huc 52
4ayall uadall LS dcgaza JS . (Vot JSE H1a31) @o) (o ey LgSac

- 104 -



L5 quanly 8 a3 Aol Lg3diiana sl Laalaly Labas du3S, 00 yut
a3 Allae aGe Al IS Pilan JSEg - Wyluce gi LgILB gi 3 puiualt LiSLI
8525l AuS )0 LML - g dall ] 9l 3,0 SO1 LLSII addo (e 30 )
.‘_,Jj}’! Sadl elelll e Ausbiad) i dallg 4ca Audall Qliac YL 5935 Wlin
LB g5 35S LS jlee LI oy 3100 1l acas Yl
v AN el el L8 33ams Adkaie B Adng,d] Apaall

ekl a8l dag pe 13SCag 558 Auidly Adals sl da)S sl Y ele B
Agantl QUYL Juadie (S5 LeSlgnl doladly auSasll Roaaadt Lkl
(0T Jaadl) Leuadogg LSsln B

Olari Ohyliune wias o o] Lobassyls dygadt Ah,dt 4 o ¥ Jgaantl

A9 e el ) Odlasg suddl (e

-4-}’544.&" QM—&J' 2__5.’.‘4.1." L_)M'
uolsdl
3_)__1..45." 5)—3—‘&1&‘ "

y p.a..l , .:5.:4.“ 3|_§La.4
113}40 5_).&4....0 c-_,.aa.n ESJ:.J LL;-.'L..:Y'
Aleaddl Aadnia
Y o Bl L__‘,)
yAR AR aaadl LML A

- 105 -



(5105455 g gl JLesY stpatals 3 ysieal) Aupuand) LU Cosmiess
M3gga jaodl sgunll dasd als Lo (Gaddio Joaes oSs olg) Azxalis Lag
Junds Usgac . o aos M Bidho 35S0 Apuand! LA oy
AS ol LiST Graey LaS o ;L Ly Sl 3eand | 55031 Apiaadl LSS
aSuday gf Hlatily 33,060 Cilagladl 3 ciall Acandl LS Jiadss
il

LSS JiaS 23 5Ol LIS sae (pe iS00S 5 pubwall LS soe
sLad LS a9 due 8 A5 03 Aad . gl Lingl @ighy .33 @lladl 3 iuall
oo 3yl Slaglell Juasusg red-green opponent cell yuia ¥y yaaiy
sbiady bglladil Jlomo (pa Gl 554 2 jad) (B Alsslall Ao sl ilido g p5es
LS LSS gl s 8 Adacwgil! da bl cilido gy 2e 0 oy 31 51 alaglall
HboliSy 8 pamms Aal> LemSSg LajSyd Agga e gunll (a0 5 puintea dady Lgad
.red-green opponency channel jas¥g yoa¥t sliad 3U8 Sile ganll o2a
~orie el G Al (A 59053 )S 000 3,38 (5B Al Gual ALl G cdadtil w3
o2 sl s Vg Al Jdat 58S Aucalws JB1 5 5iSI! Agandl LIS
Slealiner) g oot of 3aldls An Sy 35L0) Jaod - die Egasdt Ses ol
(8 puadlly dagilly Ayslall G gl culide g pien (e

oSas Las oo ol LI aRl Lag sl pbeadl 02 3 Alaiie dusls A
243 AlaasS @ 5)Sha oy H3T ol sl (ugyaeg ALEDH jray alall (e
Blef aay 98l B 38,0 a1l B Bulill cladall B LS alex i JS
Al Lt oL g sl Ll Cayail le olgaod) s L3 ALY 3LalS
ol g dall Jiles JSi coaabin S0 OB yiatyd Aadipa o ddadieie Sa
o ey by yead) Luoliaidl Lgs ye

42,501 A0USUl A dle sl e Gany 3 puduall LIS cilauds A1) 555
dolad¥1g a5 3ol Jealatll yuass 8 530S AU Sa (po 3yall ibay . Lo
a5y dagd oalll Gubud Jle CBua e jshadl Gle 35050 Lelas azayg daabudl
I BN I WRUPR I PR IWEPIL PP I PISVRN NPT PYRN - DA RS

- 106 -



ey 4S) 3B Juolill 5,50 drwbas le Gugrs S50 4l Guud 5,08
("), 2y ot B 3 lydall g e 43,08 s

ST ale oo STy cibybeall 008 Jad i g Oligal! sl Lo
LaS (ST - 5 18 A0 L8 Ay pead] cslagladd e 3o (ndhe Vo s
+azBl bl ode elans elgll Jaadl iy ol Juadll Lo b ya

S i 7L A gyl B puiaally 35S Aupiaall LG Soliws ol )
lebadl Zalgnll Byl ] S Shial uilony g y31 LN G Ll
Soloslall S 5 dpaiall LI oo 253l 55,58 oiliB a3 55 ol Lesd S3LE,
Geazeilly il daeugis 3y iis LS (o 3cgite Aegaza (] Ay yeall
JSA) 3 Apanlais Caslls gy Anagell leliy¥ly wonall olaai 8 @Sl
caals O Lgd @ Vg o madl @l aasys Lo (ggimy Lo Lgin uely (1 ¥
et gl A3h,00 b 1y

_).5-7‘5_).;4.3 'tLﬁ.\ :Lydl@‘,ﬂ!@ml 1.7

Aualgidl Aaasdl ) ASLT) (e Bgue Buds jpme ali Vr e g (g pom
Lebadl dai gt Al - dacwgill $Laadl 43 Le superior colliculus Lotass
IS PR PL | PRCH I PPN | PRV DU, [ 3- FPUONIN | JUA I DU S X SW Y
ot Wl pag el Lgule (Jgtly Laiaudsg plase Ao il @5 bl
ol llg ol Sty Lianly dg gl it Bage Lalull Al ill 2gus

ASlelll Gholilly alS of I (g uadl sloelll o be i 19uG8 Guidl s )L
O Shledl &adlus @iy HSL G pmasdl Jladl B eadly Gssluas 35l
Lelodl Baf ool Bpaol doli 039S0 Of Jaiomy 13809 (M) L guslt 1} 38
el agh,l BIS il

ol 389 pall Criaald Ay sl S ol (B eawsey Aga il Agaonll o 5533
a3l SlS o 0208 Jgbitig) Hlpadenls cibund Il Laud gy (Mimatt Sliis
e st Crp (MY Lobadl Aal gt Aol jonad L (AL AULMAN @ilxiualt B

- 107 -



o5l g ) e iiien $30) pinglly 91 Lid oliall aule 3,5 gl
g onall SISy 3 BaSaill B padl A8 ol BLLL ) 358l cilaslal!
.algdl s pulvinar Lasdt g3l

Ao Apdacs Sl ) Laglas Llall &l il Apaond) @l (Seay
LSl B Qadall LIS (e 3 pdlis ciloglell Lol Aadall Juiias Adses g
sty Gae S8 Glagdall b Agpandl L1 das)y Bl gl 30,k
oo it BLALS a5 Lay Ay93 Anadl OIS 1]« upgSIl HLl jiilia ey
.saccade gnall

A pead | SLILA Ol | OlS ya V. Y
OlSe JS ;3

;b..:.ﬁ‘.\.‘u.u._d..a\.n}\.a_a.l.léb Jdias 53ail) LagilS s doladig olivall
Onadl Alzia ()l 90 e Mgienn padl 8 cidlac o - Uiyl ebalall Jy iadd
.3 3ua%a doledi 3as

554l cas uadi A ahaitt 1B . Lee Cotuadl 0B e pcs AS o Cpadt Aol
Floall oy 255,05 oya J31 I JLESSY b glinadl LeByisns L5l
ey @S5 T Jin ¥ oradl 3lie GRS 3y e tiiuen Aady ] Jguosl]
whagh e Bagas cnall 355 (5583 Cno <653 5 A cpall a3 s
2381l ammio Sy Cagll 8o Ay pooualld LA lad

e B pisall LA o Ay S5 135 gl Jlsls e o e
2 1 aaddly dadg duine (B Hlpatuly Gaase il dng L pllatS . pa il
@biag sae gl (B350 Al Ve e ST Wlliie oy AL B cntodd
el Jloea JSS Y o @lS ot 00 e A8 Ja a5 ¥ ST L Loyas e
(1Y @t 3 e sV 1 ee)

cdg Jai HbLSe A0 e VW =1Y e B3 g onadl ilbiid cro ol 43300
Lol 30855 oty LT Ay jeadl cilaglall dadlal (gllas

- 108 -



o 3aS Gy O sy Uil 5 by «iS) aghe ey cniaall JAB5 g
o2 O¥sleia (ol3lsie Oyl dassty flesdl elayi JS (3 g i cnae U
origadl 8 g sl Al SS¥! SlS ) aulgi gl Silyiagd B ygenr Siloyis
il Ll Aol sill Basdl Aagday (calr e Lo e yalay in> Lalia)
ol auieg dalal dyylasd! aslelil Ghlill 3ydshne alatadll 4sl )
(") 3gama Gagssi 53T asdy Slen B 13) . g

By daed B Alise o ymlh o 5B LSl oSl ilaus a355 (nos
.Smooth pursuit dududt aisM @l

Bygealt OIS goe At asmisd

Mpdms)}mm‘dmwuu)m1 Sl Caae 13

3y o Ladls ‘_._._‘.” (KT WSPUURR- ) U | IS Y C ALVt K ST g
,M@uq&m;muumg&.uww,uﬁtmyw
2 Liolasl Gud &l S5 cas uadl I A8l @il ol Judad g lasnld
LoMe 8 Iienia Baody pusblite 3 Saad ol I 3N A Aaw
O 235 =4S Gruadtl Jladl B Gy s G s G52 O oSeer 20
("2, ety alllag) S Lo gy - e gll olacd

Aulae doe iy dialls 380l 5ol g il Wi Bl ()30 Le 11458
i it @ 1) 1 Hlah o Al L3 Lalas A 8Ll 4uh 3333
Gl Gyl oY LIS Aaadl ) s iy uBg - e Jazmndes JLS DAa
Alad g u}k—u Ol cyall papdoadl O 50 @liipuas 3001 B cgyal
,_,ﬁl.q.a.c).u.:Yulaﬂ AU AN LaSlasdl e degitiae dc gamn Ao dalay
WA

OF (et s goedald Gaaat! ol e JASI W) Cayay Y dasdt o gl

dadip bt doliidl g ypuatl Lol e yund ol Apeand! LY 3Ll (uSaas
NPT WNCIJERTRT I RO P

- 109 -



Suliue OISy (6,3 OF ¢ySa ¥ 13U
el 931 5 5ald Caalls (o §3lgandl 2y e ol ol ol Le
352 48 3l B T (g Leaiy il jygead 5 e puuy CaBISS ¢ gaas
A L Lall Les¥ go 1l Sl culS pon (6335 - Aol 0% e L2 ]
E&yo Lol gy yasi3 ¥ o3l Ll . RasnLill S, Ly 2 e Gl
(ORully 5l oS Y JSay Gulh oyl Ll gy o313 IS Scebuiae

oy LS i3 yguall (i385 o9 radl SIS Ao yuad B, T 805 Al

AblLs39B 3ypum (B o5 3 5lus ol ai Jolod ity )L Juew e
AS ol LeIa @asd il 3als e V=Y. (LS flmall ey eyl
3Le g sd) oy gt aiSH i g pe Sy Hlaay ¥l Jlors e'aij gyl

AT

Shdae He 250 orall ol o oLl dom guing 5y (5 puanll Il LS
& u2olals a1 a9 saccadic suppression cpalt Glbiiud aod JelS i3S
3130 (3 plLanily cnadl alalisd pad Cipad of oSias - cpall LSy L3 gl
e Ut 63 00 11539 e coianll ilive @ g paand! ilive Vi cuds
e DL 7o sy 653 Y Haa 5508 Ay Wlipe ym33 ¥ oMELS
232idly zoaogl pote e Vimy Ui 3,0 513 1 L2 livey . Goaso
() 2081 e s JS 3 5700 WLt o1y

3T el el ¥ Spaoe elsn el iy Rungall Augll 3uazs ¥ o3t IS
3o dagydiey il 550 03a o g3 trans-saccadic cpadt Slaiud e JlS
Sl 1 Sl L5 - Latgs Lagpaadl 35y ol L4 550 S RS
(), L:u_,.a.c. U ggore Luarll arslzag

L
&

333 (e Bl gy B p 20 Aganlg a9 crtaand] (JBia s L el Calas

- 110 -



OLess) Aldiny JS Bgad 3,541 olua 1553 iy ol po puay i 5 Bale Apasal!
) oS3 Uiy 3005 08t Ui 35 SalS 1453 punas 135up 3,530 Cpall
00 Luy® ol S Jai5 A3 )3l selin] (8 3 ppad Ly Bgotall Liguslia
("), Lzea

Lear a3l 6T - o Iy el Agpuanalt @llals ¥ L3 W o351 (1) Loy
el ¥ L a5 Ay bl g Bl e (B335 of LSddl s e
Jags,l casll gLl 1 (LA Aadd e sl dvasl!

gt 3Ll S iy s @le® (0 3 puisall Ciliobadl olua S Aalial
R334 210 oo Yymd shans il By Sl b Ansts B
O Jady sy ¥ lly S0 o da il Agd Laclii iy 38T of dclu Moagy
cdgay ao i 00 @b puie a0 B g guin gt s Al slalall T

oastllA Y

1)l 135S e (rn Aihe Bpsanc i9biiie (ra ke g B A
JEES  Aaazsll LYY oo Legh e oo ,5ST Ly ol A3lay (ye
1S3aal 40ty ool o g G (f el sl paiall LIS yglonce
e oy Lalaie sy oS00 Slinll (o Buie) Aliabis 5 5 pidin Jiloo JAS
Ol paal S iy die e Ao gatma pa s SileS g g OSeas  A)lgne Dilgid
Jai5 63509 s puininly yesd Balyg 390y Rl cilashas J3i5 3ty
B LeTand jaiS gl ga aS35 3LiBg « jao Vg 3))VL Ayjlunie Cilagles
& e

il by 3l g 3 psiiadly 3yl LI!Sl las Lgin uyd Lo Juadig
55 il (el sl it ) Sl AN 3150 oyl gy el
(S o £ L5 ey LS pia il il g slacadl I 3y Agrumall LI
A Juoliidly ol puiaindl e paondh alaglall 3 puieall dpmand! LIS Ja5,
oaSlaig i Vg 5,3 sbuaty Aubog Sl LSS jluwe @igag .2 Bl
el gl B yuad! 3t acay 3 S J31 Sk Rageall Hpual

- 111 -



Lladt & caigndl ayamdl ,_,J\ uu.ﬂ Iyolie maeadl o e AU Ll aies
Shaall o 5 5B Gy cpall LIS cpe ASLall JISEV 3 o ygm
Ol A8.85009 45,839 Ay ()3T g Gradl @iy bt ALY
glodl pia 3 Ayl (SLei N ayadall LS (e 3 yis ke gasms sl
a3 Jadzmag Aaga 65 Agegs Lalllagg omad! pludt plady Gaasill elaisy
oesll @leglall ola plase Jginy

Loy Zpaiall LD 0,245 La o calinhiadt Jass - glaadly gy cpadls 5,5 Y
3929 8 pad) e faceas LS 435,00 Bus 3 el yid) Gadill e gy 45,05
et 350 G SV 05,0 Adadl B AuSgiadl eEwll e cne s
inadl A8y sLST 8 yguall g g puic g exlaaad 2asly wat, W L3 Sguall
-oiall LS 01l &y puaudl ilagleald cB3M azally

igden ads8s 6 puadl Coandt @i Laf elatlly slgll 3 Bureadd! i i,
& gabadl JISEI A9y orall Lt edladd Lyl pdaioly Luailoniag Ll
G2 B3 a Contd e s U Appiaa il cillal s W1 o 58T 4S5 (e gyt
w il bl 3 oW Calily .38

-112 -



1t ggd |

Jea¥W B aus,all « Le bon Dieu est dans le detail Joolasd Lo codadl 31 (V)
(e251) jugdd! s pal CSISI 1 (VAAS L VAYY) Flaubert ygsls Catioss

3amg e p3T Lrenslobiie 568 Lalas] of egunll yo 2 Sy @i sphOtON (535811 (Y)
Ailaia e Yo VO TSl ] JusS 3D eguiall EaS (g ghing (S8 3 L)
(elt) gt 3 b Anady slime plac (oo ppalt lasd]

Slaglall e AV e Aghins ASAS) @ Lguace LIS :amacrine OSLeW L. ()
il bipolar gpadasth ol LW @laing AL EH B AgaGdl LU I a1
NCESHUIFIES A S

Hali e Aadg Laia ST (LIS cro ppane Legh 00y 38T e bl B, 55705 (2)
tMasland, 2001 :MacNecil and Masland, 1998 : DcVrics and Baylor,1997)
Yot aedll S LI 15l g adaga ) s5el Daceyet al., 2003).

:Dowling, 1987 ,ail il 5 Lubundly dyguadl Agblyudl cilalandl yuaisl (0)
. Y484 Rodieck, (alias duwuingd jguas 3954 Ll jadl Qi€ 3 (Wandell, 1995

23 - gl B Ayl Aag3dl e Basnly By g 5paill e S <3l (1)
2 O B Beaiaiia - oxia s M) il Aana s il ke 3 elaley)

S L Jud g
Vot Caling Bl Algl ASsundl Lvaall oo oal€A fe sluill Gae SLELE s (V)

Silange (o Alaslall Al oo e 3 (il 3 o sl e aals) e S
A0} @t Asbossd) Agnd Bl Gyt @il yLas MU Sy Nathans, 1999). caudai)
RN P BB L PR R LS - SN
Jameson, Highnote and Jordan and Mollon, 1993) :Wasserman, 2001).
U530 4 aadin Sy 2 sll Jsdad ALl Slaglad! mdloe (5 puadl clonlll @la3 13
Lafls Ralatl yud (sl 7500 3 Aaudodl O jial Lo st oilaely) sl Y5

e sll g tnd 113~



Oredaliine Ol g Ons) s e il pald 5 ol Gy ol JSo -yl 4,3
STV IS b

Williams, MacLeod and Hayhoc, , 3 2ot Gl Gauad! oploeill casgs (A)
Slabo g p3) 3345 3,80 Curcio et al,, 1991 ) 5uay . Williams, et al., 1991 11981
oL A ed b Arsl) Byuead

e slasal Lo Ui, (Roorda and Williams,1999) oluiit @ilied Julss (i, (1)
3343 (3 ey Los o Bag | 5yauad of sl Algsle cilidogyinn g5 A3
~sll B 4B LY W) Lle du!

o Y Gl Gle GaBY HLutl Jaday 350 V0 udie elyaadt 2ai ) s g3 (V)
oyl e 58530 (ol Oliaals 653 1) 6 emsdl Cnall GLiy Lo 2S00
oy le B3gpie iriant) Ul Bylpas edagy o 528U el rally puns ¥l il
Bplo elainl LSS eyl alga VL Adiaile Wline 5 aLaa ¥l oladls 531 e w53
o ¥ 0558 O g - (oaw YO aan V0 oW g ALl ) Apas A B Lol
Slays 0 g Laylad Ay 3 B 6,3 Y bl dadd Cadast .ol )3 of oS cal
ovladl Sl elaat dag,all alayic 3t Alas O 5308 O LSy Lay a3l o
IAbbE Edme alarl gy pfic pobeadl (5l ¢ye AN Craill L3 W) el @l ol
LSl 3030 o )5 pasedy elaaadt Lad il sga g mrint LS )3 3 Mariotie
Aibagydly iy 2 W1 @ilyluasdl e . (L)l Lagles  Finger 1994, aisy)
231 g5 (B Sl Ayt iy Akl y 3L Lgililani] oy ws i ol jLian g
oL e ah,l ALl asasdl

<39)a0 8 eliast) i a3 S 6 puaddl slalll B Bupac LS dalis S (V1)
33y 2555 elpaall Baddl gyl a3 3,0l A g35e JLdiad @¥le LI o2g)
Komatsu and Murakami, Fiorani et [a., 199214403 3,58 pdawi 3929 ose gloll
b5 e $2LMI Komatsu, Kinoshita, and Murakami 2000 .1994
bl e Lilacal elsae i phieioly sli el 5003 f guinglly Ao o G slp st

Murakami, DeWeerd ct al., 1995. Komatsu and Kinoshita, 1997 :

Kamitani and «Ramachandran, 1992 :Ramachandran and Gregory, 1991 a3 (1Y)
S Repandl S5 usloliie jadmsy duclilawo! cliac Wiy Shimojo, 1999
4Si +( Pessoa and DeWeerd, 2003) il o augaidl (e A yBlg 3 wodls e
JS_& -, Churchland and Ramachandran, 1993)  Lia »-1al) Dennen, 1991
3253401 Slaghall (o JueSy Jolie Jaaay e el oy ¥ 18 O Sle jrasis

“114-



Y s Sleglee 353 dead dlanhiil Ll LIV CS5,5 . 3080 ALl e
C R e A9
B Uhesd &y Sluliads shorseshoce crab 3gasdl Gy gi JLimulus Guglgend (1Y)
(e 00 LY (5l g Uil iy Bl (S 0 (35
Zamgll Al Ciaad 36,0 e Bl L1 5500 LS 83 o mgie JCi (V8)
S0 LB s 1L g oG S 13] .5y guall (i ghl JoLEN Utas 2Ll
s JAE OIS 13} ramass ouSially 5S40 e Bargsd! WL Sy
LS ket B 539 sdl ilaglall dseS e de jluaill Olele sVl le # MU (Vo)
kit KA B Alagl 2l Ayl
Warland, Reinagel and ¢ Meister, 1996 Nirenberg et al., 2001, Meister 1997,
S Or ety oy Snsayind b Juiied ¥ Sleglall jtuan geall o s pauly ¥ (1Y)
iosy Sibaglall a3 e Sole il Juamy ¥ . onall ©LS p> 35155 8
it .(Kolb and Braun, 1995 ¢Ono and Barbeito, 1985 :von Helmholtz, 1962)
+0-1 @uall
Bp e o (il Al @lle ((Rem_n y Cajal (1852-1934 JLalS o505 (VY)
(i) Lobead cpd Jlods Bne Li Lol SLAN galiiiuny 1451 b 5Lt
laih Al Sl auas Layg (JLalS Ogasy Jloacd 5mgd¥ dan )3 e ¢3LL3U (VA)
Sl 3 S0d e Boas dd)ys Wlodss Gdeuw aa3 . Remon y Cajal, 1991
S pas—e L5 e ¢S Polyak, 1941 Kaplan, 1991. tZrenner, 1983 ¢
Rodieck, gty ASedll Linplpanits 2l 7083 (02 sall 3,353 loslaald
. 1998
Sherman a3 aaa W 3t el jlsy draboil cil Lkl -85 e g3 (V4)
o S ahtay Y-V @udlly Sherman and Guillery, 2001 tand Koch, 1998
Buar il uages ST A of (S50t Ablontl) Aga y0 2p0il) of el
15 (B pays -l judioes 353 Jaiil She aelas (auslghl L JS ) Al
.s).. Rao and Ballard, 1999 Mumford 1991,1994 Koch, 1987 (g5t jasnity
WJaadl e aaBgin idalaslt B gV (g uatl el bl Przybyszewski et 2000
VSl L Apeaall LUl &y peaut AULEH Blann¥ inie 3 51 1as ol sl
Olile yail ae Ui A, ol & ol Y1 iy £ 5> Slgndl 2 (T+)
Schiller g i s Gaoand! Ss¥ dudiow Of -Say (J-tlbig 13,0SI LIS
and Merigan and Maunsell, 1993 Logothetis. 1990

-115-



Aldrich ct Brindley, Gauiter-Smith and Lewin, 1969, 3350 ,S,id€¥1 J3001 (YY)
Celesia et al., 1991 al., 1987

Sz LeS adadie JS& cnald 3ayy 0 ilS o ssaccades SbolSi gi gaad! cilyins (YY)
(eill) Byt Jloma 8 6y3 1 oy Blai e onigall s i

L g-J 3 d Schiller and Chou, 1998 Corbetta, 1998 Schall, 1991 : ,ax 1, (YY)
ol oilS s Obiaced

CITRUERL LU P VI T [ T LT IPRS CNLPYCR PRV V) (I FECRRS FX P A £3)
Ll e goe bl aetay Coppola and Purves 1996) s Tulunay-Keesey, 1982)

-( Pritchard, Heron and Hebb,1960) 5} «(,iee 3)guall HIS 3l 9 133300l pasid!
haarmeicr et al.,) aua IS8 . RW Glae ¥l aype <8505 LaS (Llh @l gaw ¥ (Y0)
o pacny B -l y of Auiony Lo Uil L2331 13] GuSLLl oLai¥! b alle 59 . (1997
Sotandl elnlll b il e Call e . olisns ASyal e (Sl le a3

LSyl aagas Jlaat

e ol S5 G e B je 98 -yt Jand Bytie Wi 11 Srgas 3,38 L2545 (1)
raled) El o By pacy Jalse OF LS S aunll aS3ag cpall Slisd Aadlee oLy
Castet and Masson, 2000. :Burr, Morronc and Ross, 1994 pedll oy 24315
a9l a3 ¥ liinidl o das Y . e B eals Baasis lalae o 38T Jasess
Lo s Aa%) AlSial (e wSLI Sy Bridgeman, Hendry and Stark, 1975, Gilas
plaally Wy a3 (e apaod! Auull pluaad oolabalas ) albasily cilydyil LS
3 1 Bill Bell Jy Ju oLiatt Jasad ezl & pe 350 olodt puSee 2a yaw 38 500
Qygandl Gluadil o2 @ yS ielago Al e 36y . Lightsticks” 3t dleghza
aliie 1Sl e a9 ple gl Glgas 3 )geal Lol e 5 Lin taaiy Oilolaso (e
s guially Ui o Loniad W) (650 ¥ 3580 Lol 580 0 - Loyt A pany e Sy
RVPS !

McConkie and Currie, 1996. (YV)

.Skoyles, 1997 ¢ - Volkmann, Riggs and Morre, 1980 (YA)

- 116 -



2= Jua it

Lebeol La 3900 (T 9% (5 it ¢ LomdI!
B Adlt Adlall

Bl g o Ailaelll 33U o] (Lale Tugn 108 yas o 0o ¥
A8 oI agde EBJ‘)?b ‘q@é.“‘, el W IPES | <
Aagadally 3301 pon BUSYL Jadl e 35030l s

(M riisas gibast e

59 My wladd 35a3 Ul B3 ST celod My alusll 4@ e 25 Ol oS
Wi Bin Juadll pyiwal ebid) 38 600 Gaagad! CBgaailly e guusl! OIS
Ao 558,00 ga Ll .3 ialll laneld cloelll deani 19aST (e Jilol (e
P PPOT PR SURY PRI BYSE

aall @il elod ) e g diill Lanls cerebral cortex gl slod @uunss (S
3a03a il a3 ¥ a1 NEOCOTteX vyttt slonlily ((gal ()8 el
5aan Lusols agtadl slalll solpuaill G Y flaadl 7555 30l ciladall
M8 il bl daal b g - Al suidl Lajaed Le juds cilpill
ity it g9 Az y53 Al s Lide corgiy HLae¥) B (g ge il

Ll g1) duaadt sloell Asball pailiasdl e o guall Juaddl s Bl
BLe — I pam el el lily 3la 3,0 Bhnall Galliasnlt Uingly (el
Junadi ¥l g padl Ll .geniculate-retino &S, Sl ciloglall

- 117 -



Orladdt 5B (631 3Sleelil Glalitl okl (7). Legac ca il 380 dilaie
.L‘).nmb t:LuJ\

et e Ayl Landgen 39,01 aie 2uh,00 Y 8
iy Aurasdt LI Gle e sl e Rgidie dypdad 3l pupls oy
Jladly Aoy il $luaty A gl UadY alasetid 559, ually Lgnad )

e sgasdl zola pa Baesis @ gag . LILE Auany jul Apalntl

(589 «(Ssawd 3,30 g WH L el GBLESE LY il g 93!
ol @ Gle g Eleawd 3 adie O HLED pawg¥1 4 pded) bl
358 Ayl 39550 JadiSe (S Juaddl LB £Y Lielgd) 4lasl (39,2114
JST 532w 3,531 (Macaca mulatta Li3g—e LSLS ag ,rhesus uguy)
5 ghatie «lil guadt ola . Macaca Fasciularis ¥ gasiud 1SLSe (ol ol
g plaly Baage Cod s (gale T 3T B S50 e Yt S

Jia) Alaeadth ciliadyll oo Syl Cilie elonlll BaS Cadelind slaill Lo (3
icrealiian Sy 505 (0 A8l LU pgdl (S0 ) I TN Laadl slun
At Uiaaly (@Sl Buameill LU 3 paiaally 35S 35l eyl LIS
csa sl eliacly oLl cld LSty A8 edall ud drasidl LI ol
(8), ikl JS 8 535 30 «ArelSI Lumeasdl LIS (p0 de giia Lisi

L ag . spindle adjatl Al LI S g ) s gl cLfn
&9 Bl ASlalll Ghlill oo cnidlaie LB V1 a3 ¥ 3BMaall LI e
Laadl 5,301 8y BT ISy il (2 Alle RBUS g3 - gunll padl
olails 3 e Siloeall Anuay pudis - (o)l 9ally dadadlly 39,201 B Lelad iy
(©), 511 e glly il i) Anlin 3 Lok 555 Jlatis]

LSy @laSsluny aluall Haedd Lauyas 0Sarg Raaulally 30guns 5g,a0
Laclio Adyylay 3ouaie &y yany plea B Ladhal o5las cnos . Lalad Gakes 4y yeny

-118-



138 2 Alewd! 5,580 oyl LMY angi JSLaidl a of 395 « pludl pos
el AS ol o) B 5 Sl ae 5ES gyl i Adaasd Bliws QLS
el S il g cpeiony U G paadl alagd coniedy (plily S
ASgaall edluaill (e colis &g ale¥l (I 435 32 gVl 5gyall
ore Lgatd p1gi¥ g Ay puadt B LYL 3)jlae 3)aill e 4uSg o gy SNl
claSal e cpe Jagis e pls . a_,_g,.nbu....:.mm' LSk 3blieg nall OLS >
g9 £ 1591 G DL Al ¥ el lagias ,iST olSslo ) Ao
of okl oyt of iy @iy W9 (2ol M! i gy e UClad QLSS 11
)-#-'-"3 sayall Al s Byl 053 OF YST Jadiomy (5 gl IS (B9 - 2311
(Magess ¥ s

Cyuwa@w@%@uwn-z

bl 3 fleatl s (pa AT g 4Ll )ly dpaadl elalll Jiomy
azadl of slell Jus® e fleall 3 3T G sl oe Uilise o casasdt oLl
Alg Iz e 3a9 - d4Sarw 5o 1S dinlans 21353 7s) flosdl g 5f Zpaclal
2ol Al Calised L (Apdlil 5yguall pa i) pilius (e Rade agilh Buiy
o8 Yo Voo M gyl T Y s G sl gloi¥l ue Sleell
YO U RV PUD (PR USRI PR PRTS V) g B SRR OO VA |
A‘Qu‘—o‘).inﬁjpﬁ" YMUL‘S.:SM;LM;\_’JJ E-I-HLAJ-"UA.!—!
e B (n5)sdmag (e sSe

rPURT U FEYUPUS DR S LI L - SOV I EN TR DIFN RS L)
(A)~;L'a-_u‘ ‘)A

alua AUIS ¢y (138339 agandt eloelll 7L gray Znboe il 53U -
Sle cilide I} iaedl Lk g wlibidly &yym sl ole,dilly danasll LIS
(4.1.0.\:-.“ 3 ) uﬂ EENE) LA.S) L@.S‘}Jlj \JLJYU L:)L’J‘ ‘aL..u:'.l 4.$L|S wLu:'
a3y 581 Auc 40 aldi g...a.m” cagasd! cleelll Lo il do k_cuc_d)c aasdas

-119-



4259 Al Aadalt aminar ovilasdl Lgaigs el L Casg (S
odd Joli - sledll jlava 3 Aupnall Abiell aladl Houll jie A3 s Lgyn
bl hadtt o Glgaly ol Lasd L) gealiy duma pall e g2l

53y sglaadl Bodad (3l L a W o 3 5lis oY L Lulall A lall juans
il bl JLsiul dalaie Aadall olay . (Vo8 JSAI) LGB! alusi
28 53,lel Aalgll wlegledl Ganydy 63 W1 A SLlll Gl (e deas I
QLN Qi all . Lgos 033 all Agpeanll WL Blocs oS aids .3 5ald
Olidsale (uSall Lo dLdatt of Zumtawt Oladall fe oo A2 2L
a5 Gl Aeala¥l Aol L Al bl culalaie¥) L ABLS, Anadt LOLIL
o2 Al el s daa il cladall o ale TaeS (La0S elaldt 3l
3 purio d.u.m.c l.t)b- ,_,J_gyl Sradl eladll Als o - LU alewaly e
oA L.JL:_ p.u.a_n_g -spiny stellate 25831 Aammidl LM Laus duays jul
Jradll b Lis y 5 LaSg teloeld 55l 1l csbagladl ML;AH}L&)&&-ILA.JQ
Glall B o35aate Onimsiis 3 52,180l LSl laglall @lhen L gad WL
WOlklawti of Gliaceadt GBIl Al ol st Lol Bals . aayl i
oo @laslas Ja5 5e¥1 L3 13) . 3lsglall 2o pgll LU oS0 (lage
e WU s le bl el gl Bgusdl 3 Ag¥1 (6 ea il clan
sl U Pullyg vaalsdl Al ll B Aaya duvenc auls ] Lodlo)
Leiadadly &aygomtl ajodl (e JalSIL) 35480 laadl B elagdh 3oL L S ol
Lol Bt oo T (baaild Loy WUESS! e’ ,30f) Aia
daasstl

OF "l ol aladl (611 1 (o i . midY UK 20 Guilaiis el Lagac

Aot Lo (JUl Jrs e rranadly 6 puad! sloelll g cilad5a Yl elaes
LSS Gand iy -l suodl Jibze jyeatl 3803 - J3 a0l 35l Laweball
B Jow e oSyt eloe Il LB Ayl 3dda Il . Glalitl olcan )
S A S (uadl el gl 3 Aoy e Sy 3ypkate
dasds (S ol elaeld Aind 0 Aa by o3 Y ¢ghi0 I3 Cilanaied Lgl . ols

- 120 -



sl J5all

LSl U0 LS p1g31 3,58 ¥

o < Aranll LN 1657 jadd Adajom g 381939 AlSE yulas autieiud
OMeyig (idlizen (nidde (2 OLSSS Lay) wonigaliine Qlumac lids ciay
o8 - Adlien Pileoy LaghlSeds JaB Lagyg i35ucia Aatgiane Solin N Lagsysomse
eloeldl 3 3353 ol Auiandl LW plgil (0 Ao gite Aegasma ) - & JSAN
JAgals B )guall B 3gaMg Gl B GIgYT s ruadl

AL LA (B oy agantt le L olgd (5l 55l Gubaad le
Byl g BelS 5 i peae LS 3f LML 208 @eusS dBugiiuall
o2 o (ro (Sl Ll Coneay -3y slelll 3 Bupeanl LI IS b
gl AL sLA2 B Loy g agadl LB Dyad Ui ge Lelas,l 2l
A5 B} JLaint J3ay Jad g 2adid Al slasily

- 121 -






elonl3 Jad jleo 1dua ,gl! LD

on plawdl e dsbadie cabl $agae ealais A8l lll Auiaall L)L
(V-8 JSEl B LaS) Cannlin Sy fgrina sloelll e pliad I o pll adlay
M eolea8 Lo Lt (Lo a3 Lzl Lo pgiiong Lge g ka3 Bl S0
Aed
LU gLl B0 Jiay dwargll LSS (3 (35S Lo gl gl L
Aaadiine pilyS Aeddl (o8 Ay Aa 455 5uell Lgiuols g . ASlaelll Aaall
Olan 258 ol pdee oaiS o vadl obaily a s JSUG e Al @ 0
o Jin oLl JS (3 oLld Ra e ALl ey (50 e L gyl

et Ao Lgiaeld de gl duaaadl LI oy joloma 5alis
aiatly opalgll LB A Sl e alaaly of )Y A Sl Ll gLl
Lgia z305 Bungadl Lgdlaal ) Haladd 5olis of Jod . g1 Globiag Ayaclall
LgStymead dujyadl CBal gyl auss .collaterals Balgy ol dpainga §9,B
i el LB 5aay eyl I Akl Alle b oo BuisyS Al
Jalo Comaligbondt sg5a 318k Ledlaai jolotl sda kgl b wLE
e Sl 1
Waigll oy Glill o @ ¥LasW IS e Loy 85 Al shuns 3uaygdt LS
oo RS ayondl . nabia JS elonlll 75l 3 A pusy Bl ) Jaid B gl
(V- JSETN) el Sauas doayTg Gmeland! meuandt (B 2353 Adu Ggula Y
SLedt I elmbll Gpag eloebt Blolie Calisen o daaa W 202063 &l jluna
a8 LSl sloelll Y53 dag (oSl il Hlutly ((prbealt Jiadll)
SLEDY! Aacd g olslaza¥l oia Jadd Y A yalt LS oo LglS Las dysl ¥
4Sdin QlSISEa Lyl agha ono 1 Aglgidl olanily W) Bole e pdnll Holanll
Leae A oyt ol pSLadl ol e 40 61 - (Abagiall Aakaill 3558
artiad el p Yoy " kot AGkail 53T T Ao Adkail Lo ys dseys
el JSEN oy Lail) A (B Madd Glabise daed) LIS (e plic gazes

- 123 -



Lolsn 13lae) Zlisd oleglall oS '™ I goinis T LI clastall Jail saslg
g o8 Laad i clslaie¥) 3sania 53¢ ¥ Lo Ualed pungll Calizeyy -

9 OIS Jabiaes¥1 o Gpralygadl of i et of opdliyot 55t 3,35 Lot
i Of gw spual Sl o ddl B 2y is LaS  fleadl pao (e 35058 palgn
e ool Bad wdaziiil (g3 5ygm B Loty 1HLATH §am saclaall el Ll
spols Olsie (M dols Al Al s Ja5 Ledyy iz

w53 il An s gt Aan I LI 3a3 B &y Sl cilag a0t Jead
el . Sl Jin daadl (o ISe JS () @alsdt Aahall B Lgabusn
iBsd il Aadall B i 43 Baclio Auad B Olasyds yhuo¥l dua gl
3 5l

s iyt Mgl Lgadaid 3,0t Auwennd LI 3 &y yoe il calay piilh
oY (81 ekd A Sleltt ‘_,b\.u.uph._aw () ne 9)Sue ¥ Lgdslo Al 4L
Amandl A3l JTasd Layy - s 18idin JBYI Le Jaod Lgia suanly JS
Slagledl o I8 e @301 138 O 1 5 ysiiin (S5 Call A5Lay 3 5uuSH
(o 4313 sl o By ity (puad S) Lgule puasmty 3l 331501 2, 401
Bl poe Baaake bl 0555 O (Scar aalall gkl O s Baall LI
(Bay Lac

Caliey ol (Say soloelll slomsf S (5 o gl Arenall LS 3929 e,
O] (2 foo AN ] Aadaia (pe Lyjaga LMEA (6 pganlt Lgea )i
2 A gl LIS W ol 8 Queensland o 3i5S assls s Guy Elston
Ngadn s sleiy auwwdl 3yall o Abloelll GLUL e 5SS o I as. bl
s 9 aaaelall e Sl cilay, a3l aGa5 8 dedaie 3001y 05 a)g 38 g9
sacg of paill doldd sacg oyl Lgilay ydt Glady Lag®) WSII e 53l
com) 0SS Agslal bolie LS e culize 09051 eay (30500 wbhlidl
P81 lasll Aaniia e el Ausandl LU By yoe &l calag piidl 55 13S0
Soaddl sl o (BEH Cdadll 8 35ge bl cpe 3 Sig g5 JSCEw UL

- 124 -



B Lreaadl L1 L3, 3l Gbad! e 3ye V1 i WL caas Lga¥ ¢ 363!
o 53525l Lol (5531 LT o yidgg J0uael S3ST e Aol Glolit)
(), 3l ol

Byl Aeaadl LRI (e A 8 358 WS it Aasnid) LMY JSAS
LS, aiind (A9 g padl bl o Anl )l Adihall Lo Lasgang pusidy
Lajliiet oSy (Tee) o8 Bals (ali VAT If Juat 3Ll 221SH) L Alle
Quaio go Bpazeill LIS . Auedll By pomdll Lgilan p25 2aGB Buayd duuac LIS
Agiahie e zopIl Lajgloe jalis O jaiag tax

Upiionn (S piamy - daid poo 1S sloe Ul ooty (ulil (oo 5801 Jio
oo ALl gnnill (o Tea) B i Osabe ALLN I ASLSMI (e Jad
Ayl Apmandl LG SBL piag  AuSlelll Aaaill o2s 7l (e gloes
oy oyl LA (e 70 (oo JBT Lty i 3931 (g puaddl el LIl (3 - LBy
Bouatly 3303 A GLe W Astalll Bhlil) e Jiles S Gk - 2SH Hgladd
ove oY) Lt etaall 2l L alias 35 - JY! gl bl
31 Aottt Glalil Coaddl 028 Jich 43 Logac  Adn Il Auvanll LI
B! Apan,l Buiall ol daris el Il dualayd (5 p0mindl e - Ui
OV, a5l ¢y Bygd (B IS il yopdiy 43 lls (909 AL

e g 250 alaill Lidkid
il Solag yaih N gl (pe Ao dll Lgilay ;a3 slind Sl Apuaall LS

Ll bl 3liad . ebuta dunae L Ledl Gle @unds 138y (ulal jglas
(GABA Lls) Ll a1 clyyigall e gl et JaLH 25, A1)
ASaddl ey s a5 Jlais ! pads GABAergic ol cllil) da i
iy of oS Ayl At e Vasny B3ung 5,58 sLiall el gt Jads
oy By Lo Glolia B (ualy 1B ydlue Lgiod i Ladsd 3l olaytall

- 125 -



2Y Vea) JSE5 aeylS Al Apiaadl LI £1550 (o Ly a3 oyl
B Aadsglly S B lu Ao gine Al Anad! W (e Ly i
Jaddl sgga Mgl Aalaia jomll hillock daST 5 muusnd) Liskoul Lguinay
o® debud dus ioliacl Ay il cilagyanll 550 39359 - Lei 2dS g pall
(). Jaill 350m s b 5 Bgniasll Sliluas!

o 35S Ao LI Al Ana ) LSS s basket 2bat) Lot
2ag Sl e Silin gy podis By clag 345 Lghg wlaudaldl JS B an g3
plai calis ullice e Ghall 4-.-«-.'eUn- Ledg Ailiall Lesbuwni e Ty
L Jadilg 3t Aremadl LD Gy all o il el a5 g LOLSS
43l 5L LisJlg chandelier Ly 531 LML, g, 391 & LS LS
.double-bouquet

TN &1_931 sac Le

A hll An,0a) Clhats Slasgs g Jadiodl 33wall Al jolindl suc Lo
dlaisdl ala ¥l o t\,_;Su @lie SJ - dylS aJ_.:m L L one g3 Anaall
dS.IulS 1KY I 0L S L l&ymuﬁ_)..std)c. Lo g 400 Lo . ST
.xuulus.uu_lh).‘.c@y.dwwdmu&dj g3 Lo a8l A lais
O7), L 35uall LS olis

aal IS il iay Aolie S A1 LB Auia ol LG lass
o0 895 JSI Flan] L JBYI e By LSS e 95 JSU Byl ilagpaully
vdwsitiling principle adaiit) lue audy . IS g puanll Jlrall J5ae LIS
Leia JSI OIS 1) CEL LSS G 55 Cally cul 035 gy ol Lo Gulall
e ol oSar LS gpa 53T 95 S pos (Sl doLay¥1 o Gosadl dlass
Aol ods Lidiaad ol Laais ¥y . 5519 Ads oy cdleladl fe Jaie
Jadth edlelady o hajadt @lladl JLoe¥ LB Liang 13] (Ao guasel] A1
JBT Al LSS (0585 O s 1L - ilasyiglty culisgyalt o il
Slijadt (oo Apuo g g das

- 126 -



rAgY Gradl el €. 8
Al (3 S5l

S el o o A It seloeld parakial opfial) Liasd a3y (Y
aalail) oi LoV (G radl slxlll el s puad) et (35,0 Jof 4l PYos
E,J,S!I St cbelll @laea - Sudl B .Brodmann Hlesgy gasnds (8 \Y
glaadl (pa daugill Hlaxdt o calcarine fissure (g)logl! 3adl 2 j3alose
R WP B JYWN U

4slly, = iLAJJ‘ Lasal (2 ASawg ‘:,Jj‘Y‘ Somadl el = $obew
3 PULL N A | PRVFESATR-J VAL oasbasil ola o 0 calizes . LgSaney Olaid)
Ga3 doa il asly Gakd B fleadl Lauad gn i »3T Gl 3)8 (e
.G:Lm‘}" Silewas oo 5jace LSlelll cilaladVly Sl LaiU

1 sl A€, yalondl (ye crodle Ay (Ausiland] 2, 35 2L ey
LI ¢35 e hlamel (o g pmadl sl il B B)opas Bucyd cilanl
B, Bttt LU S5 0e Lgie Jriins 3l Sl agaaal
(0 - T @edlt) 2zl

‘__,1_9‘\.!1 gjmgicwlulcpyy).opﬂ.ﬂ|
&2y gaglo Ak oo

LSl 20 Jualy oF Jadoms g maanal (oo 6 paad! Slendl OIS 1)
wills g pslandl Hsl flaadl s dundd Giladl e A g paddl L=y
Ot Aol 2S00 BYgill dadd gy @ L DalB Calides JSio 3ud04)L plaadl
plolania dd slaial daes Udani ySal 0S8 S ety dusland) 3 31520
05 el JLad! o a8t Caaail IS @oups wtllin) Ay -semi-crossed
Craaidl ¥ A9 (g pua el Lt Jiass (eI AN G ia I el Lt
(), (17 JSa1) Jlandt e ¥l

- 127 -






oobiia o 3 B g BLS az gy S5l 0l JSI @laill e o
<iladg JLGiw Jlxs (B 3)glmidl gl sl ng 8508 OLAES aa g5« asllly
oabal g 5 padl cloethl e @Jladl daga s 5T jueny  Blasi A5alia
ol Ui pladieg igie 43S0 B yadl onadly 51 giantl e Juatiag
w6t ulald

JLEWY Jlons pailiadad alyull Jgomil!
P9V Gt clmlll B

Aol B 35l )ks B lall 38 o (M) by Gy 89 Jas aadas o]
8 Sl Jlme @ulald B Gaac i Gigis ydeal] pall eilipues
o g2l b JSs - gLl Sl Bgll h iy gV (g pundl oLanll
85,305 Sljizay DLELlg piald 35 Corsrind Aol LS Jor - Lo oo
sloelll 3 LI alans of 13 pole 2dande sy gy Josd dmg o6yl
e oladh 4l Le JS - sl gl lasadll gl cilblonlly jlal 3o (g puma!
Lisuiad (6,5 culiady icpas olaily Labobus Lilgls 5d LI Gany i
Aatally 5t on Ledol® 1as Lgcaayg oaild Judby Aaboles auals Lte Lasld
(8] | ISl Gl ysY ey el g Agaadl LI

NN {FPROWPAPIS EUTNTE TEPR VL WP JPJOPNN I W% (R
aie W) ol Y Lgia 8019 A8 )kl @l jamdl 3,058 LS Jiads . a5,
A ol Huitad ¥ (Yot JSAN) Bl slod¥ (s oladl B apind o 3
B A ol i (YLl G 3 Al L5 a0 olalodt L3
Al a5 calideyy  SLEL o lall i pedd muSIl Al ) L st oloui
il Aoy po Ll

ey Joga g olad¥ ASLEATI LIS JS ) 33y ,3ST i allasily
B3| o3y 3L Ry s s LS (s 3BT 1 5aain cpnc g

el o Sl - 129 -



Byl o LpaS e ] upeadtl o g puadl eLinall a an sl opuiaalS
Oaraad Al ¥ oY 1L Audad Alagedl LI!S Ll Gadieds
A Jaxa IS Gulaial ¢ games Lgadsh (S doly cdy (B Glio pay apuieo
8 pwinie JLidiad c¥loray Aoy LD a5 lgas 0380 ¥ e Bas
A5 Juwolis yiieall JLaiaN @ Yloe cld LI dadils .5 ,08 9 dlaiugiog
iy Aglall 3y aal) IS5 Juindly 35Sl YLl el oty (5150
A9 s puaddl bl O le S s 3091 255,019 Lebila oW (SIS guuyls
A0 ualaay Jaund A Slomdi )l s s IS 0 Gl aglikl Jg2en
(") 3saa3e

BB puioplly 1558 LS g Buadall LIS e duvaadl LI Audle
OS5 ;a1 i - cnlive JS iy 351 oLl obad ¥ uitind ceals Lo (dalaeld
313 oL ASLATH o Adaaay LS Bute (o S50l Judiend 5azadt LI
LS calides pauaiy of .63V Lot JS A3)e (B Lollianiul i¥love yuilig
azeal] 3B ingh! Aarudl LIS (0 dpadius J31 3Gt

-130-



— «

LI

- -

LAl

/ -
[T I

/

Ll 1

—~< |

I{l

At A e

Gpmasll Loelll 8 3oty Lorear 33 apbaiol tolod¥ A8LET A5 ¥ _ 8 JSAN
i3 13§ 0550 Lo (553 Bl ks S5m0l crand ol il 3,3 (5 Y1
Hubel and Wiesel, 1968. ;e Jons . Licay e cnasil

LA (e JLETT ¢y0 901 T (ole 25l GloLitl lias 6555 Lasy

s s s cerr e ¥ Lagy oJU i e 3aiadl 1) Rl

4 A5 a2 U559 wgsladl G maddl gl (8 puog 131 W] Juzndldl a5l 055U
S radl Jlanlt B o3gg OIS )5S JBT alatialy do sl Gadas

- 131 -



Ljadsd pailuasd BALED g1 (g puaddl clalll B Bpnandl LIS jglas
Al gill B a3 Ll Asaad) LILSIL Lo ay gty - Lingl g 5
i dl Lgialeeiil e 55K 81 Jughs wand) Leulesul oY cend-stopped
clalodl g doglasdl i il 5 LAY LS olia Jie Jied Lasyg - pmeadi
ALl Gl e ddee LilSe dadsd (6T oty

Cayall Ledliaiant e gyls 5y Lalaie &flnlll Appand] LS wllias
ool aa 3 i lguudiy s ol wles ¥ . Lgboion Jousd Leie oSang (LSaaIS
Llomniaa Gany 5035 O (S 08I «0lS5s JLETw! Jloes (oSS
(a3l pe @Sl ke (e B glaty . (SaedISI) JLiad! Jloes B At
RS B &gyl G el 10a dz g ¥ L ohguml) & pandl 53 e Dbaiel

bl yEiew Canlio JC5s Lenga taalg Liaad o (JEL g e o Juis
Geaaia il 108 palo 13 355, Al aull padss auls Jlidnol Jlea dawsg
oadit Lilorin LSy el Lileo « Jilas JSiy 22 90 Olanisd Jlors (2
Iz oLl 5 538l apinith oladt caliand 1] o puSall Lle Al
el Al e ST L dobis 0685 o oSas 1y AUnyondl Hlua sl
Al ll SnadSI JLanaw¥l Jloms 3 13ap0 38T jasdl oIS LalS . a3l (6554
o2t (B aS Al (Sey - 5531 Akl Aploetiul LS (Lgy dawoey Loy Aiylaa
(M) Lagae (g puall agidl 5 agi> Blosw 8 63,11 amdl gaings ol 5t

o1 Aulas puolic pa qadadll sgag e Ll 280l cdlaaill acias
2 3l wian dauma o T ja Sy U1 daddl puaie Giamy didlaie
LelS ol 5L 02a iotond - Jajakl pumiall (pa 5 Blorad 6 pemadl JLonld
gia 53S0 e BSlod Globie ¢y Bunmpdf 2253 J335 0 Jaiongg et Lagd
VAL Ao Alam W e 01 e Vot LAY s dsle pglas

s Lolad 5adien L SuuedSIl pui JLata¥l Jloms il pubts 0555 of oSa
ool B 63T pusoling die IS8 Y IS iy ies T Wl ysf oLyl e
St A8y > Tage aoudally 3 OISy 5 e Lobad dagd iy
(") bl el oo Lol L3 oibss 3t Gestalt

-132-



$3geatl Tadlg (lomddt Hloall

A Land) Auandl LS Houa il eandl jleaed] Gl bl e
AWl e Loe Ul LAY Aauly Amolil ol aiatias . Aliles cilagled
Zhiod 3 Ageandd LS 5alant) 3,500 IS Jabadt o (639 Al
iz gyl S pasmtlt Ao () (Ruads g GilansY Loy Lesd doyl 38

lge80u smonocular cpadt aastsi (5SS oi ‘J:...dl b 5 LI Jaas
2l olia 7l LI elane - piasd) 5f 6 pmauall cpadt o J5 e el B
ity (& st ciaadt o S5l Lgiploeiaad 53155 51 Jbinocular gl 3503
1 ey g A puaaedl llaad pon A1 An 1) padt 2508 LIS JS83
Ll ¥l patbias Gae o @Soul Liiue (LI o2g) oSas s LY
Sl ializes caihad e 4515 dgidl gy (re polid! ALl (Y @iy

Lol Lgaday LU ns puaiond (bl & play (3568 alay 4€ Aadall 3355 (>
o Wisima Aadin Bhracy A ya 55 W Ol (30 y3e0 Rt Banly (e oo S e
Jalaib 3_3.“.4 LM 50 pio g i3l HleadlS Aalazes o Q) 50 5 ine

("), o2l Ands Lo ol A pad! Biasgll dogladn yusiii & guumn yui LS pa
Mo.cuha.c.yl elale &Guai sQLE...IaJl‘qJ'a.m‘).‘.ntn.xﬂ! Lias (e
ul.a.n.]aj‘ O Lies olod dgee B daadl LMSS ol )i QLA}].:.AJJ‘_;.\N

Y @il B lgals Lilgls WS . 3ST of danls 5 @agaall ] duoelaiall
Gl Gugaad 29 Ul o9 -390 ilaglaall g pall judiilly $agasdl ol dasiy
s bu_ﬂé@@«séw)‘)buﬁd-w Lac Hlaill B yuas

Bty cbsses ol ysae JIUI e alol 555 i AgW 5 puadl el lll 2
gl BlaTia 4 oY susl g9 ol
aomtl olog¥ duecl

JoLih Moecw LalS Laghi elonll (LSl 3 1)8n Jeazgs Josed dany
oW J5las casly By (B aly a8 culad (e 38T 91 Oniuiae oniuls
alaie oo ygSl capeadll Wlyo cn il ) Aalaa] - iU I LS

-133-



(Lipa3) 6t oloi¥l Aprinatl LSl (1S it wolib Lo pla ! e
0 41 pin sl Lelluannl ei¥lone adad ey 1) A8lis]y . 5Ll JSi
gt L Aantl LB ,adS LSl 3 s yeodl 2haiill ois . cliaall
claloaW e s Ylmay 6ol slinall L Biiae 3uslg dalaie Ll

LS ol e Laml ity e boelll U5 Buglis s reS capnatl oty 1]
lae¥l clale Lgrawg (44 JSal) Lagae Alintiag Aalaia Ay oy Avnall
oo alueily 3yl saee Yl olia 405, (S -Orientation o gt sueci
T 00 Ay B balad¥l e JalS Jloms Giamy g sl Bus Ay piay
() sty arde oo ey Sl

0.5 o

Lag Mg ool Bl s olad¥ Jin a3 teloe 0l L3 gl culBdle £-8 St
FEP SO PR L SYUL SN JC ORI P JCEU PR TROUOY IV EXT ESPURNR
M opeantl bogla sl 3ay5 . samll elaiil a3y slosill Aurinadl LI el,085 03,3
It e¥lmay Bnme W () 5 pudie Bilies 5l 5195 e bl Jeadll olasYl
2803 B I 5 T 1) 5 2l dagla 331 Jylae abaiidl doglasdl L350
Jomre - 0opld Al A 4l5 € Gy Jia addl gl measdl ndl e S5 Lol

Michael, [981. ;e

134 -



gf il )35 as s aB el e Aluatie 45y _).b.lLA}Q.C.Ol.’dy|‘Q.a.u).lLﬁ.Lu
o8 ol anay da iy 1s OF gy -obad¥l Aoy, s 2 3ialie H3us
e Gpmatl clinill dlayys aggis Jaimag Jlidindl Jles Lidl2gosle
B aue (e JIEY oia CasSS Of 3AagBs upldl Ak gl sl
Ut cilaglall aae i 3sY1 daSlysd! gacoly Lgand ANl il ginll JBlasy
(), (L3S Lund Loty 0 pglomie Cpaudge g Jia)

ois Lonns (S Uil gt el sd) w3 dand Il 10s diasaty Lo
Al damar cliadll pue sid pula¥l paEil el oy Lay) o]
OB LaayT e 3o Adad) g yudS Jhaay pubgll das e pade Ll Aoy
S oo pblaty ¥ bl o - Lgule 0y 3850 509 Bu3latag A1ai0e gl ge
il pae iagssl (S caams slindl] Al saslall Ansy 3l I LA
ool gl o3m s ¥ B sl pe JaIK5 A day 38y aosld
Al el gl WYY LB gl gl B A Slaasll

saddl e

e 9 Srole A (i) padiall Rl Slalpasn 31513
@b 353 slod joia 10} &5 Wisconsin ¢y sS sy sl 8 Wong-Riley
Zaad el .:..3)3 ylass Lzt cytochrome oxidase agySshimull ausSia
Badall L8 Laled Camdig AEN g AL oiamlacd! oiadall B pdadly dadie
o a5 Ay JS O 1 12 el Biesgll Baael o Apuss il 028 Aol
AN G adl bl (8 Aliniia 5ypuade Lajliiel (S 3anlg ine 33ae
das 59 w2V gl poo ApSdan Olboldyl Junda S iy g gl Y
sia il dolia ¥l ibulys S8 - palt O 551 lobies gl O Le Aadaie
(M), 3931 (g pandh obomlll )l o2l g oLzl Uil )9 - cullas UL

e 3 Alasonll LIS (52 rng Sl auiSha o o8 LS (el
LL! gl - bl abasa¥l s (ag paaidl of cagaiall ooVl <La%l
a3y - pidl B edaS La Jol double-opponent slasil) ds 9350 drraall

-135-



il (g5 e slunte JLudial Jles Led oYt gy L o2s
A3 LS £1551 38T HUnus . ol sdW slintie Jlugid Jloxs g aSlinsll
Llludionl Jloma oo 30 3ol o i Yy o Sg yas VU Lo puds sbuanll

(), L oy Ly a3 Wy sy pam VU S o, SpuaMASHH

4jlgie Ciyliig Badaie dadl i
‘“_,.139..‘5,_«..._41 PP | (g

Shdonll puogd Alaluniog sadatie dallys Lle (6l ¢l Ll 9y
SdaSl,adl 0a oy A3 La - (sl e pacnll Liasglly oLgiS o olanily Loalodly
Labiie cldind Alia Ja S50V Leie JS @3)e b Lilsiic Aalaio o Ja
P O Ay S il 20 S Lg (Jia3 - ISl e 3aly Anks 3amg -
el sl 3 Aol @l S (3135 Claglan elociaddl ois 8 Byghe JS
IS a0 S e o ilies pua of e Ay il gal, Ml cand
ool o Aasy s oun Joms @ - GLL @hane oS . Aliate Lauyday Jsioe
2SS o Ly )3 pallianld 3,58 gl e i1 - (opalid! Juailt)
die 39V (G uadl cloelll B Aoy yaall Loy ylall oiigy dlias ,ud Leoi of ey
("), 3863 5 500 Lo lined cle Gany ¥ sl oia

o 55 Adagy 1y 5 yaicanlly 35S0 LU s 5 ity Lo o
S Lo an Lo §(0T @eall) ¥ (6 paal elwlll 1 S50l iy
4b Aadall I} dca 2 dadl (e 3yuSOH LI s (o a1y B Lo aay
(osas Bl sl B3LiU) 385t Andlas Aabata ) jakodt S Lging
Ao Loadl Aanlas (5585 S Usgac - Vgl @il 3 pieall L1 lie oS5
Ol ALl il 3B 025 ey bl gpaits o GSUEN a3l Ly L
Olael 83 )wiially 5,0 LS 5 e cn el e sl Jlas iVl
~Obajledy eleelll

B0 L3 - I G adl sl fpo olutsts ol ploa e ol cre Yot

- 136 -



24085 . guend! [adll pada slod olaily Hlhaluing - Jaddd 205,01y <IHau
oY ‘Q.ua.z."uﬁ Lagayliwsg 3 3aall Lagailins

oatio. ¢

AN sl el Ay a5l UL 0 Vi Juadll okl
MY hadll azely Liugio  ASHIL (-3 T A5l GLLL @laneg caiiyls g
alagyll 5ol oda el Lo o e sl Auanll cillals ¥ e & J1 _ polestar
R A 91/ VR PRVY SO 9

sl pulad Lo Ay Sl U A aadt LSS (e 35S ¢330 Wilin
Ledagins Il Glolidly (o ddl Lilay s JSig Al @ o= Sliall
>STolaci gy Jatiomag) LI 5o 53 Vo s (dlgo Sauad S « yabntld
gl cilaglall Lgie Aue )3 Ac gamma Juogl 1350t duaygll LI L (1S,
s lan g el J3bs 53 Y1 aGall 3 Aaa gl 51l s

w23 b Aedaed A0S0 LSS S0l JLianl Jloa dudy Ledy
aigdg jammbl &S el ASLEBY @llemaVl L3 Male Lesis uslelll LI

oSS sl Lzl Jlors winy (651 diadlas g diae g anladly

Sl Blaaadl adGig .3 pdhie Bl it el b Aakaill sgas 1olate
dppnall Ll W Lyaga i OF (S 11889 (g pmy Samn T 4 puing
daglasdl o Jloms (5 copadll pads 13) Jgjan cainil

dxlan o Lagece elelll 3,55 (968 calady 4163 31 Gmandl L
-Juadlh olad¥ly JLiaiwdl Jloes puogan Gl Laud Silaa JSi cosetios
Jlme palbad 5 dadle 7155 A3 Lpuaad! W o diue Hluses 3131,
Baecl B 10 oy . 0a3 LeSET e jgalall leatily . Lumy yus Liland
sl 2y (B oty LaS &y puadl Aiagglly oLVl

B3gee Jliad 3939 (pasas ‘,_,.'L.Ji Jradll L8 4iend ol st Lacie
radl elalll 8 Ao o3had il Gl of Lgaladly ol pdonll ot

- 137 -



Al Slblis U W BLS il 45T o5 ygpmin do b s o 5823) oY1
Jin AaSmn iy B g JlSES @] Agapl! doglaiel) Auwliusdl 22ay - (251
el LI LS Loy 55 0g o3 W of (61 el g cqunadl el gf ogangl
cday Lo V) mapeall Lgliiad 5t ¥y - Liiess (o3I (6 !

pogia Unadl Ao Laill Golead) pan ubss Joloi S Juadll 2
LIS O e gualiadl Juadlt B ool OF Jid (e sl Agaddl Gl Y
e sl Lua el @bl ¢ b o ot AgF1 (gl slellt B Ainall
-5, anil

-138-



a3l

2 al1) Bage By @le : (VYVY _ V1AA) Swedenborg z o0 Jasilesl (V)
dosla g ioylanay dpiasSall o puolic s caginll el bl e Jaolil e 3L (V)
Peters Zcki, 1993 :Braitenberg and Schiiz, 1991 :White, 1989 a5l a,gtastt

-Allman, 1999 #5130 5 glasll G4la3l 5 tMouncastle, 1998 :and Rockland, 1994

2 581) 32,80 e ol by s prosimian (il ol (Y)

Lol IS 8 (JUA S e« sdandt cLST (g buas Tl ASla U Lt JS saens ¥ (¢)
al39 el B AT NY IS E Vg o5gal B Atlell Aakaill e ZVY Ag¥I (g pa
(Allman, 1999). ;28 S8 AY = 3 0g)all G2 7V e e aund! padll anba el

algls aluuniy « (von Economo and Koskinas, 1925) 3djadl aguasll LW ues (0)
Lo 11 e a5 Aol Aslsdl Aada ! ¢ye el 3l 3 3 00S's
bl s Lasae S350 oY el Glads 3 a3 ¥ ( Nimchinsky et al., 1999)
3 L ya% (ol @8leg el ABlall elod B Lo yid Aae 3 Gl £0 A5 s
@Sy Lgiagliog I a5 Glolill o2us doys 651 uge Aakais a9 Fl
LYl 3

assi Ll Vandyffel ctal., 2002 sSig (J5laidl ax9i e Brewer et al., 2002 1S3 (1)
sasailt alastuly ez LaS B puad! Lsbelit Gblith @ulal 3 ore sill on Y
Al olsdnay Preuss, Qi and Kaas, 1999 355 . endobiatl oni il o 2uds 511
Preuss, zylas « yduddly Lebadl 33,50 O oW1 (g masdl eloell (65 gondl oyl 2
<o puas Lo lin HIS o)yl flas Hlesa jacy La Voo

e xlh) LA ady clu bl e juies hga sshrew 551 (V)

ol ey 438LES s syt el @y Glaty Laogd el a0 e ¢33 (A)
Oe Ay 830 5,LAW 35 Felleman and Van Essen, 1991. :Passingham, 1993
Rockel, Hiorns, and Powell, 1980. ¢ye eloe Ll tyo Yol cood LD ld cnlidl saadl

- 139 -



rlaeld 30 Aoty Taa J € B3 5 ali 0 Lajal ABLES o el sl
¥ by Lo dasgall (3 Ol P! elond (Sg5my sma g haully Jeo Voo v e &Y
(MY X Y) i a5 Y LBumac 343 o5l

(e 2l) 3 o gl e nlg UM i 5, S0 (4)

Elston and Rosa, 1997, 1998. :Elston, 2600 ¢Elston, Tweedale, and Rosa, 1999 0)

15 @daae ¥ g rad! clalll LY 3 L 0S,0 elladl s Al 3l (")
LeVay s puadt Jo il eaell LU oiis 550l Aygen ,Lae ¥l L3 Liviss
and Douglas ct la., 1995. Ahned ct al., 1994. White, 1989. Gibert.1976 Budd,
bl &SI G yuadl A3 Lattl fpe duan 20 300t LB i3 tas 5y 1998
3ol Glolia (ye FLAN jsbonall GLAL (o JaZh Ais e a3 13531 (5 pual
() tacagll Bk all A3kl y ASEI Ly pea ) A3kaill) 5,50

LaiSI el cbatiap2 shily o Lally o g2l Slalac g oz pladl liluasl s2is Lo (1Y)
Lealieg iyl el 350 chaiyl da s Uiy (Koch, 1999) Lede juazis ¥
L eslwsi MceBain and Fishman, 2001 &= «(Lytion and Scjnowski. 1991
LSl Aui) 3gaaall

Parra, Gulyas and Miles, 1998 .Freund and Buzaki, 1996 s.x .o5ei -3 3 ()
Bubo 3 duuandl LOSIN saad 50035 le UL . ax LS LY glsl e il i
Sawatari .Dantzker and Callaway, 2000 1.1 3 oW1 paal el lt L8 Bl
150V oo ablad addaia JS 3 LI 15T sae g0 and Callaway, 2000.
Lalaes iy M Lgolay i3 (S8 Al @y ilins pung sliae¥l L3 Ui
pl B le SIS o Leg 1Sl Lalh e pilies Apmguny (Laysne shatal (lSeas
LanlS

O Ay LIS (e 895 JS OF le a3 33l diling hypothesis Zutaastt Abya(Ve)
Lo 1 JBYI e 50 6 sl sliaill ip 3ai JS 5 i oif L 15303 (358,
Hod Cas Jawwgie GLS 13} (3y5din ol Aogtaes) VAAY LBuliyS uiiiiyd
Jerr le )3agySun ¥+ B sgl ppiaall L3l l) Boe Ll Ay 800 il piil
0 Tal Aulaind usly g5 e e ps Lrmaae T VY oo a1 Cllazy L LA
-Stevens, 1998 L3l @ doisl) 383La e g 3asl 33 s (5 sludly < Ll

91 dad- ah; Gennari g5l sy IUay¥1 5S5 e cpalill 030 Bl oy3 (10)
Bslall 1as fleadl 3 s L Egloniant 530U I35 Loyya5 cradill 3 daytais
2 e Agabadl A0S, 3100 e myelinated Al 3lais jgloea (e 0sSA

- 140 -



s o Aol ayyia I Aakaill e gl Lo Slad et vl Akl
el elonldl oy Is¥1 5 el eloeld Ui 5l 3yl padls 550 dagla el
striale cortex.
ole Sana¥ s .contralateral ;531 caladt 5 I5lotial gyl clale dpac (11)
ipsilateral. awas oladt 3 slaceWh il e sy Calall
g . A5 (G masdl Lol Cians (e MatdB 38T 355800 pdiadl byl J2s5 (1Y)
Horton and Hoyt (19912 55 ( Jo¥ ruastl el W Adayy 5 alluas e
Van Essen ¢t al (2001) <Tootell et al. (1998b :DeYoc ct al (1996)
sTorsten Wicsel (1924) Jows s - Sapel S @ile : (- 1471) Hubel Jhga audus (VA)
e d) VAAY (55 e QU Juas S ygan @lle
Gl poiiand iy 3 o A9 5 el el (B T gl L3S LWl oyl (1)
Livingstone, Hubel and Wiesel 1962 Laasi bl . Hubel and Wiesel, 1959 Clad
- g CaSall Bl g - OLad! 3 B el Bpnddlh A8L50a Lasl edaygind (Y)
553 L 3 5003 ,,4S0L Aomall ) Pl JS2 Lgh ola3¥) 25LE0 Sl o 2525
spad Jsiae JSiy ausdt copaztt ((Wilson ctal., 1990) aibise ailSs punlse
Caiad A Bee) Gabor jgals mdiye 25l dlarin LA JLudi) oYl
iuill 3 g e Juas s pms Juh e Alkag g untigs 1(VAVA-1A 1) sl
- W) Gauss (g N Aees) Gaussian g &g plad (e p5dl =VAV)
Palmer, Jones and Stepnoski, , ) dema a3 5a pos (e 5l - SU by (VA0
sugeaidly Lo gl guna® 3¢S s apnaaill elyjuadl Wandell, 1995 QUS dag e 1991).
gyl St Slanl obead] g33aily el gl ranaloliall 05 1
5358 Aualindl cSlyaanlly SaadSI Hud JLanaN Jlae @il 85 e claa¥I (YY)
1183y Gallant, Conner and Van Essen, <Allman, 1985 dagl! &bV dualiniag
Lamme and Spekreijse., 2000. Shapley and Ringach, 2000
() Glpad pleal] LSa W1 Tl o 55 agplad :Gestalt ettt (YY)
08 A4S Laa Il Sl (s5iae Lo Jony B3t Jodad 0¥ st o 381 (YY)
(C.elegans ada s 335001 880 o pud (pa paST s G LI sassie Gl guad
abiles 4g)lae Lo ¢ (Cherniak, 1995) ac 3ds Y- F Lo 50 Al
eb)eSI ganrign o33h Koulakov and Chklovski, 2001, jdait 3oV (5 puat clelt
St lipSag (LS s Ol y5au 33 Onadls s DS gater Ln> Wiles 35uds
i Bl ) LB SISO Jslall JAZY giaill R0 ¢yShaan 593 3

- 141 -



Laiyy « Hubel and Wicsel, 1968 (guuu¥! 3,80 (8 & puayd) Biaggdl 3aaci dlS) (Y4)
Horton and) ,oiag;Sae A+ Lgunye saae¥loia p 50l 5. LeVay et al., 1985
-( Hedley-Whyte, 1984

L0 B Bpahy LM g ASLI paidall B Agashl yud LI e 3 cLiiuly (Y0)
Sladall JS 3 olad¥l soecl wias et J5idl Aayls 5 duanl LI o sloaYl
(LeVay and Nelson, 1991)

.Das and Gilbert, 1997 : - Blasdel, 1992 (Y

Wong-Riley, 1994. (Yv)

Conway, Hubel ans Livingstome and Hubel, 1984' Michael 1978, Livingstone, 2002 cuay (YA)
ol WSy 3,30 B IG5 puadl el 8 Ligly Liliad salanit] LI Gl Jutdl
-(Lennic, 2000) 531020 233 sl ax gaje LI Jlict 3 il

el (B 3jaall dall )l sae e J13aald 3aslg Ala] Hiibencr ct al., 1997 aud, (Y4)
-Dow, 2000 Liayl kil - eloelll 55ka3 jlaia e ¢ guogll Swindale, 2000 7 ylasg

- 142 -



ool Laall

9‘_,.23.\.' W‘ QLB@J&‘ Lo

St e LW e sl dseas e Gadad el @dhas o5
Ay Ao 4SS Ayjle A Gt et ity (e YT e gt s o
cre sl ulaal Hio alaiuly Lyls) awld (S pdls 4 - 23000Ge 35k 5u0

(MCaptured by Aliens "eliyadt i’ e L23LUST Jas

o gl O3S 43 13ke anblond 538 e sl) Anand! bl ¥ aggis
Jiad oLl (o pnn § o0 B lagS dpuaadl LS e Auols A gases
Caarth VAL By B Snne pubean] gf G130y e gl Sl b
oo daB3e Auc 58 Ao gaza e sl Apmaall Gllla W O 89 Y-V @il B
Lgza 15 cortico-thalamic galgll Sl jlgadl L8 dae drae LS
BAbeay A28 5yuS Haal Bl pazdy punls U ey . el s

flaadl alad oS3 Leagy Auel gl uneol s I sazey - e 5l OIS AS ¢ Laad
e yame 0F gkl (oo 0 (e ] el Apamall LU, e al€
Araall LW e de gamms phooly @il .clls Jaas gleadl 3ale (pe dge )2
v d):x.:x Oe A shuna

aelus 3 S simas el pe fleadl jouad Bysliall Al dogy-2l Le
Wi Ja §oe sl Aonasdl Sl ¥t (BLAISY b ot of Jlaas¥i audys

- 143 -



330 C By play g ah0 e gl Aunaadl lbals W1 oy 38 ke <Ll
o= dpnadl SUaloy W oy J3 G e Le Sl oo e @il cadle
Lol lblo, ¥ 4ingas ue Le Say bl gi 0,805 gf seid Ay

(. S foun i SELAI ALY o2 kel S5l

23U 4a)DUN (NS Jalge \ . 0

JLE 8 el p.g.u RETRIS-T4) FUIPRIES FUN N PN | O Bla sue 13).]._1

el e JS& ST &gus glla s Aygae 33219 do gy (n St Jolge
Al slawdl Ah) o conae I)ias e sl Agtlas Zualsl Jalgally s Logac
Jio Lpaa )l Sas Y Gan gass Loy o Juldl B agomilly Bao p bl 3aal il
ot daladud) 18 591 L3S . Lo si Aoy wlls e Yoo Wtne (ASLAN olia

O 1oLl Egimnn O joaatdl I Aot Gy o) jsdl aany Jolony
o309 Tg)5 3 ya "3l sy e g1 g sl 35y Auoling” (gals
2B pdalin phuiaaly janaidl i

0385 Of iy« 0nSaill Bpae Uy pii e by gl e 3yl il
e gl Agpanl Syl e e oY Byl patind i1y Jasil Lolee 350,k
95 W3 Jady ST Loy SISO Lo yiny Loy el GUSAT B oaSiasl
3 Sy O (e Audaye SVl gy e BN Juadll B u3L) ey
Jo_glu.?._" 09 u.c_,.U :L_n.ua.c. QILbL.l_I.JI U}S_'IJ ui US-“:' Y u_n.n_)_t.'LlL: (Lg__,.s

pandl do gyl 3925 S Jo T Shioli Ba a5 ol (39 a5 oS o
JSEI 10gd Jolidl 1631 paany o S 5l Aanall Sl W1 g0 nSaal
Ayl Al yudl coro Llss (1 sag (M ganiatl e B e gl e

FLR}

- 144 -



ik 95 e U OV taudl e 3018 el oW il SopnSan! Jalse L
Sl sall Cualy (J3llsg a0 yauna el O 1aa ey ¥ Ol oylss o
Y L1 sita oS0 ¢ giaadl ety Loyt (g fleatl s glia dag,dl US> oo
-8 pulan 1Y Jaged isliall A juidly duuo geadlly oals

g sl Oariadl il lpian;l j3 el 855l @bl dlal, b
A9y flandl pas (s 5eS Aadais O O3abe (ol sas 3995 s>
midbrain or mesencephalic reticular dawgall floadt 8 Sl 0y eSall
Uit e (bl guadt L3 adaadl of 3)l5au¥l 6 5hs dascas formation
)._..a_»&)__caw._, .ascending activating system aebiall da. i jlga eubs
&l @y paiy - fleadl anze dn oY1 Baaaie 3aGall Al o2a (e sEhie oS
MUV TIPS PO EILTUR LY PRI PE L. BT TS
dazl flaadd aan ety pud cdgidl i ia e doli N Gaasll
flaadl L Sl (sSall Gl e Jopdond ol 5B 55000 Giass
¥ Olgusdl Jazey =dsle IS jul sy cila jpans —cruitadl e dacgall
O dadaill ol-bumdnziﬁ (bl B il s bt (i Cottetin
pgall of 5y dasgild flend!

Spads s 58T o 3lgs £+ of ApsY Jladl ol T da s lga pggin muudi
gloadly jewandly ¢ Loidl (1) ploaadl pho losiasd Ayl Auglse iy il
Ll (e sLag¥1 350 cile g asea vgsidl 00m Hlesn Caliiy . (dagadl
Lol Slads @ulais e Gany b8l Arae AdkiesS s Lgie JST Aumaalt
B A il L pol B GLady (3eds Aaliiea ¢35 2 LI puas
cndbiayal silly crualygally ondsSgssadls ondsS Jobinwa¥! Jin dilisee Aprince
Asb5l Oolaasidl 038 8 Ao pall Auvaadl LIS aiad Lo yud g crabicasglls
uaddl Sleadl Ha 5aS i B - et jud JSE ST - gl Bl le
W3 B Lay (OSLSON Al Juasg floadl g i (555 oo SN (3l (). 638,00
A darugtly days s @lLsl wllas Ylas] . agills Aazl oy e ¥LETYI
sl SISl Yl 30 ot A 39 @IVL

ol e S - 145 -



3 ydue Mg ye Amans AliS g Jocus coeruleus £18,33 aa st (g 9a0
LI JS Caead e 58T Lo leudbyJSuchLdeT
(Lasac 4B agaid (old )3l LS 5805 flaadl B opllipyal ysill Glas I
Blobis b Jua Laayg 351500 anlshl Haodl ¢ iy - pulg GLa3 e Lglagles
Aagpeall LSyl 253 6 LST L5 paadl lelily slghly gaandt eloelil Jadi 135S
23531 LS 03 Sas M alana dud taasd agill 393 (e £ ) oniaald
2 ol 39 dad i Ol gty Lebolis (6 sume ga3ps - 2SS of (Agindliy i
¢>{>91 ¥ A sg,et o Jl:..zjl Deliss sagad alagy bl 3l sl gl
LA)S-*-' pie (b - (r.31 e Otiaald Aagdl SIS Hol 053 a3 )l Bysal!
gy 2 UST eV ) Gl ol 59t Jais el OlB ~3ole e g
L crSaill Amand! do g pidl s b Mol sl 5eill 0580 of Jlass|

Sl G M8 e gt LB el > asly Lasae J3L5 Wllia GLS 1)
O sS il LS aL BV oY (Bods sle s s wSTS Coriang . onlsS
ALY B Sy GLATY al g cholinergic i st JLEZIY euny
a338,00 Ghblill By wodliaadly A8 5ol Amaadl LIS ulaD Cus 3l
LS Lad B aupaill edbarall g5 ole Dlaiel eloelll 3 3dganl!
335 0dsS bl BUb] iy oo (Say ASadil) day AbiFial) Loagiuall
s gl A 1] 4y Leo Ll ool gl B pad iyl Rngys
gt 3301 5,0l Canial Lgcass gf edldtud) Al 3by) i (Jadl!
(), Jsbo

Saelall glaadl andag laadt pio (B Olaund) OladadsS Ol bus Ly
s s o3lall ) Taebo 13lacial $laadl g WS Juuys () - 0 JSEY)
celoe U1 ) Acisdt Gl e cilagdall s 335 ondsS bV @)
2 - dlgdl dauay AIS eleldt B S ds puge (B 03 Audud SN L
e gazme Il aysloes Gaclall flondl aude B drnantl LY Jun)s (Jylatl
E el g 335Ul g Ggal ()39 sl dt el ABagiandl il s i
Y, ClacYL

- 146 -






Jole A SO Aot LY dobias Of aaaitl ULl ol (e it
BB a2 Solagiandl e’ onSanl Apscaall dogrll (e ex srsld (a3
Sl W e Al gdudl Anandl cladESW 00555 oaadl JBLUN 108 oye
s sl AaEdl dpnaddl

i Tl 5901 (g L IS ol b Jialy 53T 0nSa3 Jabe 25
Sl ety d it ani g W algll L8 Gblia i - nonspecific 3l
Bl (583 uan Lgie »gidliy 5,58 A5t Bolie 8 Aumladl Sila dall
Uiasi a9 floall gia B 2SIl LIS Coagnisy . ST i intralaminar
AoeSlacall g 5ill oia cacbiall dagdiiill jlex cra e3a

s hany oo sl ple UGB (g3 el elond (e 3y Ladad Gulill aidy 43

29 - FM o dadid aslg Caualy Jsdas JSan Bua Ul B bl (e s
Baeilanall G5l (3 Lo i cniladl Gle all 33 o oS ol
cr oy ¥ (7D e g Jal S a3 ) flaatl gl e eljad o sl
Bl e Jubs 5 bl o vl o 6Y sl s sl Lo A

(1) auay

ol g s B 5asaall gaill o3 3B dabgag Al e e Dlaiel
oAl lreduls ity ol Jai  Ae giie JISCEL e gl) daladl dog¥l aiuds
i Y81 Byea jore pe SISV Cila )AL e Al 2 ezl Al (ye
5 Y o Ayl gl (@dh) 350 Wl () S (o9 Wl (e Jlnd) 12
LAy Ol Ayhy dadd (Sasg iagog ddady 395 9f Absla wilelisy IS,
(O gl we ey Apsaaidl ASIU 3 by Gl
Jatady BusmSlicall Gaill 3 of flaadl pin (B Aupandl LIS p3e33 Y
i sl s Cilas gl digd gi SS9 Jdoa oloil j 255 Vg oo
BN URUITR IPV-SPU B WO % - W T4 - WL | | (1| PO | PR W%, B3

(), g i

- 148 -



et Gl S0 Lay ¥ oslgll LDl g flaadl gamd aeleall H50301 9

0 8300 Aoy e LSS Blusdl el yunS) B $leatl paia yais

calagilg agill 5959 )Ly O3l Auband ()31 Slsag ondsS Jalian¥
Slgllg sloelll Ladh g ulls (g gimn aads Vg ol an L)

o9l Jadadg O¥ LAYl Y0

axgl - anadl e gl i A Juogsll 2 Damasio seulals guigtadi mo

(3 y9pually Ly - plaadt Jouls 3l pag il 3550 Llews] 4153 Sl (e 30

ol gacobals C)_‘gﬁ._s ks gl 0TI M‘“ oo Ologlaallaols aals

EPTWR BN [ PR NI VIV PS. | PRTSVIN PRRW BUES | IPTRI PL TR L LIPS |

KPP PRPVPPN | -5 PSPV FUL P By R JWES - BYSER | B PRUREN |

s Lellaaly ¥l ai¥ cdlaty litly pulas Y1 o e oo - Ll
(). gz g Zygls sl Bty

(@S kg il Slgus B el ys S8 555 A VLl i B Wls Y
2 Ala 3Ulae (e Ashuwe 15l Sbldaialy . 5ol ol cunddl Bl 3 LS
OV il 55 Lpaw G531 0¥l g il 32l 313y 3,19 LES! JS&
~lalt A%y Caslg Blasndt ) paieed Apnubeal @YLaYg Aga 30

i I3 g gl 3 LS il Slilostod Y ciasac ST JS
ey MLy - asall 3oSall (pulas a3 col <3558 yulin (e 4 Ly ol
W e Lo pbls 3udiSy euuinll Jalse il e sl JolS ale oo o¥
caie Wghed! e gl Aiaddt cilbli Wl Lelgll

o el 4l e 33l Uity Jlora agod g 09 Ul &)l
Liaing 1309 - il 8 & pguu Lationdlos o cupban Lawd] Juosidl oSay
SV At s Lo o I coeall B o gluie W 8 5 pslall L o 43S0
CHPVS WEGPH- WP TN S RURPEL IR IR (P91 (PRI FET
ST 903 ol oIV o OLEW a3 ol paddl wdtiey WJUAI o Sle 2340y
W3 e Gl GSall e OIS 3] i sl B (3ady cn> LrasSy Le sl

- 149 -



S pamd iy g3sed Al Jrosill g opiled sl Gruaaland! OO B
Ll Aol ool paseall LLal B Bslall Shlaia¥ &t 3 VLl olas
lisians utd - Le a M

Ailiies olas Sl g Elan S &390 1B olnd ol duns ol > il
2l sGanlly 15Ul 3 pondly @lall @) (B atiasd ttlilos b @ludll i (S0
Do sl iany By omis Ayaalon llls AALES g laleadl dogy &l 3
(Plan Sy 653 Jlaiil oLk 3 Lalad Laaa3 o (e ASLE e yaags
Cal5 Ran S - Bl gy Balladi¥1 355 oy (536 gaad (il in ) iy
o LI Bagladll Audall gl 3al5 30 Y (ygyelhng - ! el
caY Ky (Lagac ety alaiill glowg ol ), @giSey - ey Al
el g2 Aayyls (2 3B Cagee

VLY delus oS 5t Losl) Guasdl Gubwdl e JolS Galad Lle
(alaMEsY) 5f) CadsYl SLll (585 e @il @Yo g 23U YLl
Sllae ois (ania Jaladl . Lol i3y i e lsdl WM LalSHl L rean
et Loyt o gll dngl e unals 63855 oY Ll agll

ey iy .o

W50 sad g el S (6531 300 gl mene g il caodho Ghin din JS
e poasenll yudlae Gany (M. oty S Daies in uSald i3y
Lasdl oLy e B <8yl ol oSay Ll aS3U pag .80 10+ Ilga
gl yus e 18

O TS (AleadST Mgl (o Ao gite Aegasra LISUI jyaskadl judlac
([ omaadt 5LE7) 595l aeiaSol (I (y3-ia3d) Jie ALalaS! culylady
Slslly ey gto judly (ol i a3l g JaUa W1 SUS 5u5¥1g o 5589580 g
s3lal e Uagls g ualall youasesll slale antay .5 ¥! oludiy (Auid oSOl
syl il s8I, Agendl UL a5l Jadiy . 5aghill 5l Gudmss

- 150 -



2 @Sl Slgag iyl A8y dBlely cuulin o>y S5 Sdliaall B
s pabieadly (padl daiis Hlaiel (JUL Jas le) ASEET ablesn
s Jias - Obuidl Eslasl g ooyl A5agnd onpilas giaiadly tsba ,Sitlg @Y1
Ol 093 Osnging isbibaadl @ (§)209 (ol a5 (B Bole (o pll oo smaidl
s 19,830

35L5 gl pea Lagac Jlud ISI jpaieadl yudlie of Gadeal sbiall oo
oiagd Ayyeay pSUALY Coyloeill (>3 il pag LM Al B oy all
— Ll Ao L 431 ShaauSIl oS atly sl ¥l SN ot ge = Ol jand!
Lealaal .3 il linigyully da5)d ASH jpasesdl judlac ol 3552 o> 55
WLLA B aeaall eMBLN Sle saaiell Aol @l giall Lo Legad 5SY)
Leh JLae ¥l L5 Liacog 1309 - AealSIl wlibill 353 pyaseall ydlae elhas e
O Aoras &alata Jie sl (o OIS (uaadt Hleadl B HLEN dad
el yalhe Tl fleall

aetalSoacaaaly el (M3 59¥1 b lidimy LSS ol jlbe o5

3 - Jalias - & SMEiwe Wl e Yoy GlBagiuyg Aoyl clilidly plaus 2 ¥
3yt elbadl ata,5,0 (NMDA taN-methyl-D-aspartate ( eyl -
o2 el dliliie doygis (3 19 Aamac Auds (o copalisdadl ausind Al
e Vsl Lpnasdl LIS 3 3S0ill el ydl gudt Jasdo Jaaasll
ouodks ¢padSeniially oraliySH Saasmy 8 phun cile joey 5)S100 g @alaidl
Ol syl aleymy A dgdie LISl il 5)5u0 3 clag biSy
3 jmimadl Gadlaa sl of Flohr j 15 55la AU laadl @lle (o, 5al
Ja i3 ) At LI o ol g 30 29t Lglin dnling luait eyl Al
e300 Al LU Lo prasd o3 Ligyus (93 caads ialjia
s et e 3aaiald cilybanll JolSH waSO Gy mpls' Gayaidy - oo 3 LS
o2 LS (gl Hlaid oy oo i eaadl LS il ool JuSis
VLl 3 LaS e gt ¥l 5dS ) 35t S (6059 ¢yt
P

- 151 -



aadll @3atne dapliBs (459 B e sl of B Uil 8508 Lol Ley,
oA 48Ls] . caalishorll el 5331 LA e dd sl J53 ¢Sany
JLa sae e Lgidlel ,3555 fleadl aliad JS 3 foaill elilie as g5 will
0o Lebedh BLuai¥ 31 & usdl cobegladl Jisss <03 3 Lay wnilulaadl e
S Bguandl do gy all (e el faith lldus . Sl a gl 5l
(). e 59 aliiady 35LaM1 COMIEYN 34ks (o cnSail

IS ading iliac ¥ Lotsy ‘,),mes_n Caosll ol iy La 1,584
A yeall Aaadl LI m, 289 .5)05 Slilses e Olpind pbls
il laloeld capzied Gl Al e - g (6 puadl bl LB 350G
Sliasdl uLm:.Yl Lg.!.:.u...n_vu‘d “Bydiea 39)8 (83, Jgi - (V- & JSal)
3455 e e lilpus 8 iuiey IS Aeandl LI At 3aydUI
Ol e Sbaliendly bl B Y 55 daiis of (bl e g o daill
bt A pall jaasesll ool Apandl LI Bl aiis (M), 20
co 5T Olgusdt juaieny Lala Cabigy gLl dolds o1y

Onp LBV Lo S Lol B jyse 0 diosey it LMY La w0l
oline gl jadea 353 (b Wl Lureandl LI JLeziad Yo (ailoas
iate qoylad aids g3 (Ml dady olyas B Louatlias g (Asley
Ailanily 593 JBT JSuy 3 )udull bl gual B elelll IS galsy gy
oSS ey Blaadl Ledliannl Jloma paibas jany ) Lajlasalyg
Al 535 Lea o Shomlll o sgll il o Lindiyl LadS il 5000 01 Cae Lty
oo Ll Jo B Bingin s 3l Uayly can ol 3 in e cililars il
), oLl

A Olaly 48lily e gll Jiid e 5yadll o 5,840 ol LB Ecuass
lia sy @ - e sl apimadl SULS YL Bl 3 pucay pot e S
@Al ciliaS g Aans )l jousestl ;5 Blae of W i s . JeV
OSd Lfizey (B 0085 Y Aoy L 30,L 3o gloadl cljni @lass 8 il giallg
(8, S Emias it a3 Gl

- 152 -



vt dele Aol il £ .0
9l Auaall SlbLS, Y
Joanll) e sl Lemdle (3 uandt bl sill cilis Galies gl e
eabud ¥ JUL Jars e Babol® cond 35S0l duesl JISEM (Y _ 0
G LS (So¥ caall) e gl B 8 )tlae A4S 80l B Ja Tl sggn
rant) Gl U U glas cpom iyl S5ST e Adeadt S2oall cLalll
sl S0 Y S aidl Lginyds ST (VT Juadll) sl g,

reaal! doLiidl (e Aalisne JISET:1 20 Jguadl

Led 3,101 2 ,aLIa1) &Y Lty
Al Wl Jita sl oL sl
o9 ¥ [ @lastl ags e daeaddl Jat 1 LoLas g1y yud ot
Ll

23 ¥ [ eomall Sy e Jstahl Ll | Jgmens dualal 33 ol i
ol dasiny | Llaaill Agusd! 28 o1 LS5l

wes Y SSeidl Jasdly ASEN Ll | @bl ¥ Gaws St ada o
Lgay s gl Zauaall

Jteyt ddasia

SHal (e [ PEamall slelll oy Galiie dolis | Flalatt o Listield 5 a2 s cadlasl
(EEE SRR JSTRREY)

- 153 -



oo LBV datey (Oliwalt Glisall) g palladl s gimtl dads (USL eea
iy s ¥ of s aead cBsl jasdl OlS 13 taanll LIS cladiss!
(8 Juaidl) Ja3 pars o) (29Sa9 Ung oo BNIEYN iy oLl oLl
o LSl pgatlld Al et ST SIS Lo Lubud QLIS 1a 3<00
(70), L 53l 3 Latoling Lgiaul )s Jgud o 12 sl

L Y s Wyt e il okl Jalgadl Gy o9 aadi
3 ibie LS5 Aunac Elasi Acgena yial assie Auaai Lo .o gll Ll
(™). (cnSail] dpalitl dog 2l HLie VI B cnaialy) inne dayais 355

JoLis LIl Alasd Af 3 el Aanl eilbli W o Al s ys
oot La 553y Lgae Aatleill Laudly slelly slaelll B Auac LD (B!
e 03515 Lo § paiony o G4l I 6350 a0 Lo §daliill” 1gd 32,301
By ,8) La sl LS Le ety ) Al (MBgLesdl o (50 o3
05535 U Sdazd Aisee Apnac ploil oo Ja SBEY s JSa5 L3 (onse
Sle gaandl sae Lo «lIAS pingdl LS 13} Faue 33 cile gaesn Ha dc gaandl
Le Saisen Appuac Aegazes o8 Appant! LS sae Log Ligyai dge pall
S a0l Sl gandl days )T CasS Shamly duc y8 Ae gaze sbinel oy ol yiid)

s gy ity o3l 2aasS o Jlandl (o Jias Bl Ao il )2l 3
WL e 1ot lin Ja spolin JSy -kl iy e daddf CBMSY!
o .5 I 0San I o IS 1ol Sae gazme (o feir Tl JSLES Y Auriaall
Aupaaall LI (e .55 JS 1 S5ST Jgain JSio 9f - plaadl B Lpsuaall LIS
Apant! SULLI M ¢pe 1 IS 80 of - 4 Aleatl) Aoslgh! (il &l el (2
S sl

O uana yag Ul oyl . I Jandl (b Balaall Lilacs 8 (e o33 G2 a2
ool Olg o prae Juliad e pundal e sl padl cilbals Y
Jeianl 1 (ye e S W gfiane 0555 Of (St Bppaae LS Aosana
Ayl LglS a3 1Sy - anly .55 (oo (Bupa et LS Layy) LS (o 0555

- 154 -



19 o 3gae 8 Lalad Lguany (53 g - Lagpa5 Lt aakaill 3] alilas
sgandl LS. @lans of)5is . sub-cortical A8lod ol (i (8 3 pblic sl ge
B om0 Gag Syl okl painga dagme oladl Jin (S yiie Ageols (8
A gung3 i plaeioa¥l e laiel (e as I 3alises 5yday Lgie yiade
sagiall wolsll 8 Slaglall oa

£3i2 350 51 2 Lgie yund o5l Tnpuandl L3 ¥ Gl s g ¥
S Of Al aa3) 1 L Jaioey Sl e L Apeaadl L1 (s anlg
ISy e sl Apandl Sl ¥ (e 3kl slaie ¥t LS. (e 3aaasll ¢ 15331
o>l Gllio 8 Lgilaglae LIS ¢laol Caliden , 55 .o, W1 (558 5ty 2
Ol 73945 3 Baars Luyls )L 0 8,1l @lle 0S5y LaS . cloelll (0 3,058
Lol lbls W Lo cleglall Jad ool global workspace aladt Jaalt
25 e gl Laal @l ¥ o o Mecla Ul pie 30301 N e sl
ey ¥ eyl LS gya anfgll £ 5ill of g - gunlg L3 Lo oilaslall
2 s Apand) Gl Y (sl i Jadey iliaiie 35258 punlge )
Apaad) ASIN (0 ¢35 0 ST asnl g puinge

5 Y el ruaalt OlbLG,YI o
SISyl plgil B

Tunasdl Glbla W ol el 3hlie sawais HLoeW 8 Liaag 13|
Jady ¥ o9l o A0l e sl Asandl Glbals ¥ e caliss oslih e 5l
AL ) paeaadt cline W ol alt paa darugss Ll st LI Cadlas|
2 ST LeaBling o oW sl elanlll LM (50 20 auind (JULN S
DSl . (Al A8l Gblie B LS 3, o8l )8 aatg el Juadll
Of STl microconsciousness g ganl! e gl HSUL juusd! mlhauall S5
o (el Salg s ddeat Al 3uke B e sl Auad! cillaly Y
o1 Al Bade B e gl Lpaall llbals, ¥ e AUldiwa 585 OF S
(T3, Wa 3yl S g 006 p3nT Adaca

- 155-



ST flostl Baie o JUEM oo e Buganall B 315 Liagl o5y 234
9 Lol 5035 Layy g pgandl e sl JISLaT cabizen dacngii 3l LSS o)
e gasladly ylie pmlpdh oladdl B GRALT LeS  aiaall LW Gany
fladl Bantie B i obi JSn AS,T A Aiaadl LI sia 685 Lay,
Gckeo¥ aGall B e gld Aiaadl cila L, W LS. G080 el ) dals)
Saial bolesi Jin 538 of Apualsn B idl o3 531g AS, oty (sl e gl
(Jadll ssea Slelaail B polall Lgbia 5 iLa sl

sl paddl Sl )V 4 50 e sl Buaall albls ¥ dai )5 (a8
Al A8l L) L2 5 yall 3l esdlmad ekl Sam gl lia ,Sa
Sl oS3 Auols Hguo saalil LT palis Ll sl LB 2adaCl
) 155,510 e Lgiolain! sie Lgaudh jguald Aualdl jeually e
J3biag 0y T (il y5ums JUS @y 7551800 Jgy il 3y gl LSS os
L Bylomniad B L - Sl L5 L1 LYY el o i) sl g
SUoL3 W i gl Sang -, Sl cUST LgS5lony Laudad!l jimall Lurinall
Soadl UHYL e sl dppaadl albals 1 e 31055 Jusidly e sl dpeall
(7 VA @il 1831 Lgie 3ue 58 A gazen JSES of 5ol

09 Al MV 505 Seladly o sl Aunadll Gl )Y 4l Il
Aseaadl LI G 5L 10 ongs I - Lets 3Leoul Jie 3Gt - Gao
oy ol CaMEEYL) Budey da sy wlalal Gali ag a1 e daugiy sl
i Sl A5lell Lt clinly (Loles Ysies 1as gang Sles alos il
(). lontt L5 Ul ST g (Ig¥1 (6 pamnsll cLonll

flatt ol 3,50 e sl Tiaadl el Y1 5 o A1al claladl Lo
29 Aol pe pundaliall Sudonddl suckus yilise Leliao! S
O A8yl 693 rusbline Jlome addshy Graall maoaidl 5390 Aadje jul Ay
() 35800 Aemandl £Hls Gl Gyyko

B USan el )t §5S Al Sladast Jloes Lol S iy
cliael . datisee colaesty dobd M dmasl LI Jow gas ,iST Lol

- 156 -



A sLiact o550 Layy ciliies cBgyls Jb L8 g o yie ualgns (Sl
Y U Loy LS LS5l ey Layy ool -calizes )e e Jotona 437
0 S g s « LT (e I el HI831) ot (st G gl daipo

lae¥! o3 cliebal

SAILE YL Banly Bals pallas dold)
e9l] Auaall

CLEESY Aygpodl AiLa3ailly Bt aShaasll day e gualiye Bl
sy o ) Lol gy ems sBalill 5 . il o 510 uumall LU
Bula st Lt B S le (yan . @lglod gl ubuad e aie il
oiasi Gl Bygall Ashy b (mopll i 13551 LaySh G (all 5,80
22U Jass 3 (uSais Uglea o Golodl Beatle fiodl 350 30nd 3y
CAdglandl ells 3 5, Y LS ae il Ssild Jiliatie el 35 g1 G ie
V1 gl il BelSH s JS " inn " Al Al o gt cdally
(0 2Vt @) 3,8 (63T Byl aday daiyl 13

oSeas anslSyrall oy 3531 sl Bppaall SULLS Y i ga g 350y
Caliiea By Byt gyl (3 LaSLial iSeas oyt 530l 3 LSl g Laionllas
A pliadll i a5 a5 Lt Sa (Seas sl Jorl s

e 13] . CAUSALION ALy ols ¥ jaleed 323,361 cojlod pe¥) by
Bl iy " Bl T Sl G o 03 i T St T s
CaBgall B yae (o G ld ST e Wlis U8 13) W) "o slasad T
Uonaig (in aada Loghl Araadl albalia, W1 I 6055 Lol dulas S 3aa.l
rin 5 388 6yt o hpr] oS - ARpLatl LT e L SLESYY 5l
105 O iy - SHL e sty Bmaadl Elas 1 o Adadl 2331
e st At el U dsed b At Lkl Lelilaol 3,55
bl ¥ L e 130 - pamedall jod eIl Sazey L Wiles 18500
B (i RSl Lg33ins Blely B S e 1ot s Agpuaal!

- 157 -



Laadl SULLIN LS oladt L3 Ll ddae 1,5 oS -elydl
& el

L SIS B sty ol Gosal (e plSa by lSIH LI Canay
gl o - alandl Wali e i Jilad Jae oSas ALl Bpan
ildl ) a2 Aplill pualasdl e ddiss (B Gelieil i cras Gias sgasd
Jag Sl plio dased @i S8 o> Yol A 631 S slall Spdull 01
gliuld Sl 12 (1o S35 201 L B3] e Vgieus poeandl olal] daskes oS
Lagy Sutonly e (6 Siane (8 4 gguny dlalod oSar Y ALlS 3ot L3h sl
§ )l raanly Gaiall e gamin cniopzs e Rasy aidd) e oy Ja

Ol ¥y druasll duogasdio . 0
LY dxuaall

Ol Gz e sl Aupaall SUbLE )Y (e Loy (B unad g Ll i
el Lo gy ) aiine B ssus LT JadiS el Aunandl cillals ¥

Al JS o An b (B et A pnadl A guasidl pe aaas Blib A5
Apin yall 02gh Loy e sl Agpuaadl lblis )W (5 Lo o M) l)L5 Bpnane
Slegams 3 Ladgisd oSas ¥ alS uaadl Sleadl (e 315 Lpols el
O Al et 4yLall ola 35Sy  Aprand) LIS (o Unas s 53
onaddl Cigyad Gaeadl jas VI - Bana il Baladl 5 puadtl oilS,all ol slae Yl
Aas 5 puiio Ae garnd uac dolis (e Fui of oS ¥ - g dadydl Slally
At Agnas Melas ;oW ey wels e Yoo a3 LI e
2335 g ey sl S e pnnaall LI cnadhag ottt ettty
("), 485 g gl 15y oLl LT Al giane 353 (oa Gaac

“gss (38 Edelman Ul wl s Gecantly A ol Lis sdgdt @lle uSo
| Cpdadl ddayy (LadygantiS Voo W o &l U SCIiPPS oy )Sa
(S Aasla (58 O Jaass TONONI 35355 gudgun biac¥l @lley

- 158 -



o0 LS haae o e Olit yont e gl LASH dx gl 1o Lo ‘Wisconsin
Lol Jelidl cdia®s e gy Jaall Ll Juay oo oSay 331 Laal SO ¥l
Lesy -flasdl e gsungs Juad Armeaadl cilaasall o laz 5 st 3k
1B ey ol 2SS 03 a5 () maadl jludl e SIS 030 (5SS
Sl agle UagSoma - 39S 009 052

ploit ans 2055 1B i 3 ot @ (ool Al sl ily)lal) Jids
F1oil Laatss ¥y e sl dariys SlaSylos plaadl o HLAGNI puly oLl
23S AS e bl eadt 251 Sends¥ O Y LS VSR B SEN
el il il Bl 655 13U pend 28 Gl Say S - Jo ¥l Juadll B
of Bt i 2SI by daill o268 (s S SALL (e pauS s IS
el Jyuo sl AOISAY Llais ud el Glolin pass 2 $salt bladll
SO0 Juaill)

Sl U dcina il LU <OLS 13 ey omgin $iy gaudandl e
dosly 2 e300 wlasall (30 B5res Lo gama L3 Lyids Lol Apasll
mm}m.n o3 B juain Ruglh Ansls Jglinu Ol «Loin Lesd 55adl Sl
i J3 il ool Shaaly - Ayt Lisglad! slale duoling - O il
Anaall LI olgd duSe oS JShn cdia Juindin o sl amn pe 3329
Agalad 5f e sl Epmand! ol

o gll ool LE (LA B tapdall ois Unluy ¢rasay Lo AILa Gugd plally
LS 1 Lauay Ll 3l cibeia yall Mgt i O caalill e oS3

Eldiae - e oilgal Halad LSS i g el @le (o ale u)s Aad
535 Laans St el Gle (a5 OF (Scas - Byl Aa31) Aapda il
gl (3 - Aaipadl L sddl (3 Jnlia S 1 (ply - oS3 ascas
LlSal i ot Lgeginy cbindg ! Jie Alyglall Jeudbuadh i3 3 oS
a5 Y Lgraulsy tast Jutandl s sy« aandl Apskonf Aaladt Ayt
b o3 Bayd Jullra 3 3LaS on> LeSples o Lpsatluad wlans pals S
("), 2ol SUSISH g3 1y s L3l csllasd!

- 159 -



St dl Gle i ailintp el Aalll ddiad! Lo guadl o

il B e Apald gra a2 Julis oyt ol (e ST
Serine {yupreadl 3255 Ll Aystall il gall Aiubuuwsdt aulagy 5ll 3455010
VT ¥l el (s T Iy oty 180N gilattly 35U gl 3
3l gl Gle Jlndl Codua W 1as e ol wl s ala nine
Ol el e @gdhal pubal e Jlan) pazed wie el zyas ully) B

(™3, 020

Sl Selifg rall (e Apnguas JB1 Auriandl LR 05685 o iuis 15LL
e ol QLR Aasle (558 s gaadl sl S umiaa! LU
Lol i (B dag® Hhaty £33 I 601 Las el sieal (o DUl il jluta
Landl QL)W Ao puad (5 il uSady o Jadoeyg - Lgadnls g Lgis oSS
Aol QLMY palluad 3 5355 duols @l LIl pladt @5 ¢yag - e sl
cilegarme a¥laia ¥ anl S Layy Ay yseddl atSiall lin HBUs Ll
4258 3 e &uCcdin cilaglas Judind 3 A Salll Beayglt LS (ye 5 ysien
S T A PR L IS- TV FEV L IV EN IUYPTES  PYPRIP
LB 3y iapae LS degasa dals )3l 130 Jies Layy ol
0555 Loy Apaadl LI (e ST CMSSH doLil LgomaSy i BmanLis Yo
04 S (B e gl all eiliSaelins (e 30)3 Ao gamll sl a5 cilSialiys
(", 2505 UL 293y Yo asend (ulatia e Y )
el s Tiodl Lo gl e 4y oonge it 3133 25
damaS (nSg o T daulhgy el A Il Ll Y c;_\__.;‘Anderson
A Gaylall G e il JSE By oL SIS a5 Bdls sl disas genin
(le Jslxa 2) At (olan ¥ (o el Baloni Al Ly (g 5hatig Canls
0 el gl JS @b ¥ ST e g Julod 5T Lagae gusess 3y ylay
waa> Jladul 45l Hudll Lo dged Lidem 0555 Ll auued! julas ¥ ailia
eloss (o8 il Gl W s 3 )Lt a 3 piin Alad s gi asly o iuad
Aaalhy yaag nSll JSB B Lipia S35y a3 ALl il B Ll

- 160 -



oo - Asuiy LS s ) 6055 L3l el (oles Y e B il oilslaze¥
ealaa ¥ A5 A8l Al e @l 58105 Lot (TN L 21501 of Lati Clg)
dazi Slgill JSEI LB )55 a3 Lagdass JBY1 As1uatl Judbeadt calslagel Lot
O S 32 el plide Luais sl alluadd! . Laens ALiis 5 3535 3 by

sl Anmandl Loy dundd G padly doliion ¥ (Sas - Cig pal! Adulo g

oasliv.o

JBi Lajliels e gl Aaadl cllalis; ) Gassed le Juaddl 1as 38,
onas ks e ol Lus IS5 Bpae il

a3y eloe ] patiunll @ulaiall Lle sy pulawan ¥ e 3yaill wetias
ods Holoes aiad . slglly gaclall gloadl anday gladdl g (650 e Ae gacra
Unall Bygun (6531 ol paaSly oS Jalians¥H 3L 9 pualy Blhat e LI
ool g paall do gyl e luall CaLIYY o2ia BUA5  Flanf - agilly 3y,
Luols: (ud LeiS (0nSatld Lupunall dogpldl (anads) e gl 83 . g 55ma s
LU S (ats - ST pa] (§5ime el 2S5 Ly ag auy Lpniogas
Rraall Sl Astall jadhasdly floatl ande 3 Loasy dupa st
e sl

Of Oz I ol gkl 335L Alal Ol jpadaily e ¥Laas¥lg dusljh) &Yl
STy oy gl o gl 108 (e ali3 Litlo - 2gn 559 Y1 Josss
NPTP-L PO TPI Y E WRER TN

Il LT aaSe g ool S8 ulaws Y1 LISUH Sonenll ,u3lae e
o ety BHaS Gle Lo 1Sl Ao iy )89 @l e 4y daip La pos >
cesl Apanll Gl e s dly 5,500 A3Ma)l e Julall ¥ CadSs

(o degasms piuol el Apaadl LAY Ge Guad pig L eyl
Gog il oo sie I B crne I3k AL 5al 35S 00 et Apand] slasdl
NIRRT PP TR PR U PR FE A i P W YN (P 0 1L O Py

oesll e datl - 161 -



Lnaall Slbls, ¥ o g sLaBY 23 bl dum l cilam Sl i Gany Sy
Jliiiand Jloee patbiaies 3233 dolsy) Yol M) 43 - Lgnailiasng e U
gl Wslwa puliad e e gl jima po A bl Leblasiy Aumand! LI
ol Wgfaad] Aggeaall Sl Andlasy w5l e (Ll (555

Obs BusLalls Agharandl L slynld 35 pall Badball (o2g Bpiagun il o3
2 Lay g glaaddly Ayae B slg cilgaly caldl e il e gll oilbls)
Buali: Uiy ylay Loi Laud Aoyl il Arin ol LU (e 33san gl lly
Coagl sl 3 (e g Apacaal] laL3y¥ oS0 ALl 35 goci (e gLy
LSS e 35S Silaass

ez gl ba o () @Bl g3 03 Juadll 10 L8 e yb 3l ISEY oY
Leraddl bbb ¥ ol )l G @ Giliaall 5 Juoliill aes d8Losk
c A9 S maddh elelll 3 Aguandl LIS s a3 ¥ e 5l)

- 162 -



toal gt

(2 ll) “conngs Oslailly’ B So el SIS HJoel Achenbach isLaSi Jusx (V)

Lapp> Zegara 3 (e sl Apaall SLLLIVI B Il €600 e 3oleS s (V)
Chalmers, 2000 Loz iy . ,ols JS 4, . Thomas Metzinger, 2000 oy L. 2|
wels sae B EVLEs Liagl Jail . e gl dponall SlaL3 50 Gu3s iy alsrw
Teller, 1984 .Teller and Pugh, 1983 Les Cognition”. dlos o2 el oe Yoo
SloLsy W e 15,88 Calisey ¥ psgde 5y (el guinga” 3 ield Baand] 555,01
sl pmac Sl 35 (K e sll o wallh o spsaadl i ¥ .o sl dpaal
SLail o g 92l s ais cilidlin e $UM .3l ells 2L LgboLdd iS,
O'Regan and Nog, 2001. ¢Pessoa, Thompson and Nog, 1998 PY-v! A (A

Bogen, .Baars, 1988, 1995 :Grossman, 1980 :Moore, 1922 okl aa A Jais ()
.Scarle, 2000 :1995a

e 5019 3,5 ol 555500 e JS ion plasl s ol Jolill iz 4S5 (1)
(3 Juaddt) oLaidU 5 paill ¥ gl padd Bsjladt oo il gicy pa¥l Braday Ay
Sl g B e )l Lo sl it OF g0 an g e e Alsh 3,58 58,30
Lot 18505 ¢ A58 Lima )5 ey o el gy gl OSeas oyl padieaks candt
-alady 0l ) e sl G gina (g3 pakddly cresge A (g0

e Ot ey s oSG ¥asls 1A o ug,m| Sy eabo La il (0)
-(Rossen, Kabat and Anderson, 1943) cnegplasll Lo Giadl Lle daiay JLa bl
LOLE Jading - uSatlyg Galall e sl Il el ope il SU aladl St asis
3303 Ao oyl eladly ST - Aa Sl e Gmgy yeliieg Bagad 3 pumy Ladloni
Ao puadl 33L) B Jle Jaass 35190 @V B 058k 50U 5355 T e shaills Ayl
Lsw>gtg—uu It .(Whinnery and Whinnery, 1990 :Forster and Whinnery. 1988)
Sl Juals At 3ahie V) GASElS @ (ST Al Gastl udd oo Luadl
Al jul 6 )5 ,alglsg sabsence seizures GLadl cibigis @sll e Pt

- 163 -



Og=>Le ulyga . Aoy @dle :(VAAN V4N - ) Giuseppe Moruzzi (855w s> (1)
LaleoW! Lagoylas Caoss (2 301) 14V wdlge (e Sy el @lle :Horace Magoun
Hunter Layi a5t . Magoun, 1952 .Moruzzi and Magoun, 1949 oo dalasll Jle
Steriade and McCarley, wsL5Sg . 1989 Hosbon, olaS aasyg and Jasper, 1949.
casills Aasdl flaadl pla dosds e Basi by 1990
S Ol gty o ally LBe s el plr 635 o a3ll Aapal (V)
Parvizi and Damasio, (2001) and .Zeman, (2001).
Hobson, 1999. Foote and Morrison, 1987 :Footc, Aston-Jones and Bloom, 1980 . (A)
g 308 Os-al (13 3 g lall dalill 1,88 Jay cels)30 daddl L3 GLis on>
oo JLEY ABLe] oy 14y Caal> L 38305 padaians ¥ ol 108 pundy a8 .55
Sl lie 38l SO Lis o35Sl ks Ja . sadl dluglo 3,801 LI} alygladl 3,81500
IS5 e Lo ] Bag el DS pdl 55 LS 90 0953 (B ol ol 55!
rblu¥1 3 ased 1)suis) Pandora's 1suiy §saiuw s pidy Ja SaMa W1 Sl
Slepball pSie e 4B 1 ygydilly Glies Fgaiuay g ¥ ol el 2ailigult
S SN g by ;ST 5w glawsl] (e y2ll - )V ol 5308l din il
JolS 23 B8 pakddly cataplexy L SLESI L3 618500 Lasdl LIS coad (JiLL (1)
IV Jaadtl B YA Lhalgll Ui ol .(Wuetal., 1999) 3sle
25V lgial Lo uandl JaUN 550 Jeld JSL, Hille, 2001 eoy (V1)
-Steriade and McCarley, 1990, and Woolf ( 2002). (V1)
iast pdail < e sl cndsS Jobiacd¥ Jugad ac o Perry ctal., 1999 zaos: (1Y)
Hobson, (1999) and Perry, Ashton and Young, (2002).
:Baars, 1995 :Bogen,1995b <Llinds and Paré, 1991 11995 Hunter and Jasper, 1949 (\¥)
e sliall sia S 4835 (Cotierill, 1998 ¢ Purpura and Schiff, 1997 «Newman, 1997
Gymiliall LOLNE w05 . e 318 cnSastl B Auslgll dunilicall goill duaall JLy 550t
Sl Jamied - agaal el e S0 ) LA 3T 3 pdagg (duaclall aiall ) 5eas
0 B Jrtas o) sl st elelll o eyt o (a3 Sileplas Zgnsbivall
ity (hieadl hauall elalll g lowustl 8l sl alaill 5i JIg¥) (g paand) eLnll
B SV daugis oF oSa Y Amilinall 6550l 3 oLl w3 i Le (Koch, 1995)
U el Sl M) 53535 GmSlanall g501 L oY tiisas
OF IS Ul 1550 piadl 1l Slinin i 8 5LV Gaslie 309008 Alls il (V)
Sliaga po JgmSH o Unads Cae jond « paadl (0 G pdeadl s Qalandl (B L 35S
dazie @ celaadl padl 2o floall 8 Cals Lads auds 43S B il g Lagunse

- 164 -



Blao-ty ity Al Regles 539 e oaiams 3303 &l (B g daB o3inS
Lalidly Juasg - yalls e g 5f ol Wlin oS0 @ oS wBagd Agage jud OIS
g Byl B e oy LSS abiaall Gud Tl e Ak RaSanll e 03 e
Kinney et) &iad Julod GiS  aelill jadd 4o gguny cdle i )3 algin
Ladiy ¢ aaad alS) Lis yad (BuoeSliaall (gl el LB Loy (o )issS (salge oslal., 1994)
L gl fladdl gl g fell Lol OIS
B Sl iBpn 5 35N B a3 Gakil) Lueaall lllis Y1 EBLE (V0)
Plum and Posner, (1983) «Giacino, (1997) «Schiff and Plum, (2000) :Zeman,
(2001) Zafonie and Zasler, (2002) :Schiff, (2004).
sgpadl B a=miliiall g5l 3 LIS (i Schlag and Schlag-Rey, 1984 ,Su, (V1)
ool of 3a okt slayY L83} Lubius yd g uatt JLEzud 5,08 a¥lna
Coga 13393 craas AaeSlinall sl 3blis HiMinamimoto and Kimura, 2000 iy
Byt agl) plioe auagi gy peaddl Elas M Hlest dungi o
bl e Legac daglime o9 (Gt Loy ubws ¥1" . Damasio, 1999 2l s (V)
29 (VLA Lpnall L glgullleDoux, 1996 IS 355 - Anias aSaialSYI
cbsbedly JLaiYI @gd oladly floall Laudssll asumil Slaalows Dolan, 2002
o Ol Y e 58S 8 alS juaiesdl 5, Y uB oSS L JBYI e 3l L ois (VA)
35l (e e e 33 iyl Slbaall (3 sy Badit ey 3ol @Y
s2a i ey -(Rosen and Lunn, 1987) ulalt @alladl pe Juolsall e g o Lalas
ool ulidia ugy ¥ 4l Ghandl s Aubeall cUST o gl Lo ys ceand 131 &lan Sl
3930l @ Al oS 0 oy e il Y il gl o) oy sl Dogall (iSa
Kulli and tMadler and Poppel, 1987) saely 945 000,50 Ao gine p 3o (3 uyyeSIl
-(Drummond, 2000 :Koch, 1991
Sl eloed)ly jaety LASH jpaseill oo S cdissociative SGSasl juakalt (V4)
(2 pall) JolS ISy e ol 51ad 39 unlly Jady Yo oOlunilly cudiiadly
sl Gsadl Gull B Y- <V Antkowiak, ¢Franks and Lieb, 1994, 1998 sty (Y+)
«Flohr, 2000 :Flohr, Glade and Motzko, 1998 & ,asls 3,085 o ,a5y . LS
Watkins and Collin- o > alxs aady .Franks and Licb, 2000 Lass Lgaal g
Chapman and Stryker, Glei . fuaid! @dadiws Se ulad olagles gridge, 1989
B a8 ks Uas¥g dabadil B 3oV (g puandl el 3 faaill sdlitis 1989
<Gl jaseall Al el

- 165 -



e slaly JSlg il @2 59 dand) reandl gl 8 @I @)ETiws a5 Y (TY)
Sabt Alygls Aaglilt Jama Lo @IV ol Y 3u8Lgall 5aelall ga oLl 33 las
BSan Upal 258,21 2gaadl LU

oo Bra | 3300500 (e Lgiioast e oLl Ashitin 09555 3 jaiall cilil sl Y (YY)
dpiall elalll 3lobin B Apladl wllomicad JLAN sy Layy - Lgidliac g Lsbiolin
laludiig 38 ol dagdaseslly

tLial Ammbe jyaseilly Uaddl el G Apeaad) LI bl 3,500 355U (YT)
Syl e Qg il (g3 g e iy Olaly Be ey pata O ey 3,50 Y
Tamura and Tanaka, :LLamme, Zipser and Spekreijse, 1998 - 2001) > 5 5uuig S
Ay dag il flaat opy lBES Y A gaad Doy Laadis jugunsil aniy
-(Logothetis et al., 1999,2001 .. Alkire et al., 1997, 1991)

F=3S ends pa Jdiod) Mg G850 000 Bl e (B jaadenlly lisal (e o e (V)
35 O Aty (e sl Lyt GlLS W dgusd 5 y2ees . (Kulli and Koch, 1991)
oo JBT Auidla ol pel go Lial 38T joases culel jorf ] Lgao in)las 301 pBlaetd
Al Aasth clel Y

cre gl (o 5 puiald g s U YL Jgaandl Jala, (Y0)

35 Laiy -Baaplguad) ISBI B ASLEI 513501 A "ygpg pall o gl aSHH Y (YY)
o2 AT S0! Gadtl ullh yogay 453 Wl b 8500 degana 5 LA acuy

iy 3le @87 Dennett ol yeiadt Jiluall uasdt GBI (YY)

4GS Jalse OlaSsladl (o i3S B dawgis M AT Y Joiadll B 5315 LS (YA)
«Slaglally LoliJl Lo ysbias Lgly e st aiss 3:LSH Adle s las duacaiio duws
Ol 3yma; - Ag)sad pual Gl ileglally Lgiyla . oaadl of Caydall 322000 Lo gVl Jis
ot /9 die Bl WiSay cany Lead 0)S35 LSy idic Sioadll WSy ol 3axe a5
Dennett, Lagi yails) Baars, 1988, 1997, 2002 potietiws - i Jlaci sy aluill
3 Oseadling raasiad S as s ANV s a5 555l 3)Lesd199])
Lode de gl Lludl - Lgiabaionl g A pony laghatl LS J5ne (M Jguosld 055 5baty
¢hg Jadll whane Souzy - paionll Budy ) 12305 (ool simn AaS Byl (B bl
Dehaene and pus - e il 3905 gL S 108 G5 13 ygnad) Al S Ea caalsdl
reae o} b alall Jaadt Jlon 5,55 Igiuun s ussls 3 Leagicliuny Changeux
Dehacne, Sergent Dehacne and Naccache, 2001 Changeux, 1993 and Chan-
geux, 2003

- 166 -



N0 Juaddl B spead! el ) osal . Zeki and Bartels, 1999 :Zeki, 1998 (Y4)

(e al1) Gialadd ket (- 14EY) Paul McCartney 5,18 Js0 (V)

Il - AN it 3 A9V g pmadl sloellt Gliw B MM Dliac] @le ) 3521 (YY)
clabie B 5 ol lod ol 58 Ay 3 pilie DLl s2s Louie and Wilson, 2001

sloetll cya eljad B B JSE) J5ail] Lasrasd! e aatoliall Judoill plaieiud (YY)
ol g3 ane @iy USLe Lo puy 3133 raasnds polie A o placill 3,3
Canisn S Lgaac 5 1205k 3t 2B 2l Lty jn 303 020g) o g3 gl
Kamitani pisgs . 505U cilusi Cowey and Walsh, 2001 ao s« A syt
Of oS Aazeasdl e eedboliadl judssll i cauS del oy and Shimojo, 1999
e AN S puadh slelll jlana pidgs

doadt ST e Ly bW B Aol Ao guaiill 3,840 Bal g 3939 (Sas (YY)
3p6 dadsh o8 Ughans Tppuanall LI (0 Lisns Buc 53 Ao sarme Of 2aido 2 B ey
farda” 3 VARO 3 uyg)B daad 3 Aupuanl LIS Lol pgein el
L9y8 Il (B el 18U 5o pll ol s b - 5gliill pul “hales Lo gl sSem
dlans Lgsd aling) Byt 32 guall Lupandl T3 gylal pulaad e il gle Bl
Shepherd, 1991). : je 3 s, 3 a__.‘_gm Al sagall Lraddl mostil e !
il daiusais - Lesagiy - shag - 18 1amandt LW e ool &5 g9y aud
Cr Baga g Mgy Allies 3,81 O 998 i y38l g 3,811 A0 WP 3V
LS ye AL 80 L (wlil) ) Lglad jguun aie . ($law Lpmasd! LS
ety s Y gy bl a0y LdsSily e sl daugd e Wpns dppaaall
= Lsagl Quaddl LIS 55,000 cilibeadt sis Cdod (2 i) A glay aLuall
Cagpall el Galhiad e 3815 3523 A oLl Wlas § 3w ud - Lgna gl
Aady i o T lgae 3Ly RS Lol pand] LMY 3 olilacy LS
=Bl s b g Laadly Jaalt dayyd afgloas 9,3 (o ol 13U Lelad praday scbaylt
ool 535 1 Wy lally Lupeaaall WILRY Bygaodl elyiudl] e g pnn e illin ¢Sy o
Aas OLS s @NSU Broca 1S5 dblaia 3509 e Bl Gla o wilin S0 oly Lgs
e ag9y8 o o by BN guisgas NG Gadll B By juadl syl pings
Hail Adslia Lle ¢ M tFreud, 1966) Latls Lix g1 aun Sun e luacVl
-(Kitcher, 1992

Popper and il e sl Jseddl yuedill Olous iluacd ,_,;'JL;J oMlia e MU (TE)
Ol Dennett, 1978, 1991 JEU Joww L) st e . Libet, 1993 :Eccles, 1977

- 167 -



Ryle, o560 Lo 053 Lmuandl LIS (o Buols: Ao gazma Jand pen W otiudl 2
Caiaad Unse 1949

a8 padl e e ¢ .Edelman and Tononi, 2000 :Edelman, 1989 (vo)
-Tononi and Edelman, 1998 Ll . Saaloadl yasadl fe Lagiusn pa!

Bt Lo sdganll (8 a0 30050 (o Bguoguainll o Amgybof e plall iy (71)
il gzl (g giues e Lyl ot drmgeasdl axgs a3 . Judson, 1979 5
325903 3L3 « aanl Jleadl B Sladlall S e gt wedgall le aaias L3l
@ligs¥ e 1YY 0,003 Caiat pgaalSys Ol jued Laeldiz agenlsg 3l iy
<Y 5 ke o Jolaw A 0.95 53103 Lol pgaagao Ogul Jie w53 sacladl
‘Doyle et al., 1998) a5L01 3 (ysal pgube V* + dday Joway 3381 Jaadt 120 JoS5
Wl Il 3aliof dele chgyls B i cilinig ! cifpid o yelas Hille, 2001).
O Aiabis Jodas peoe Sl Tl pauge (e g gs 8 - 30 el e Jusas
poweadISU 350050 333 (] o gasguall LELETH BLD S pom - Auigall Salaa¥l (BY
.(Heincmann et al., 1992)

oAy Lrnoluasl 303 A gl MLEnadl 8 obasn skl ontiall 3 SN sy (YV)
Asenjo, Rim and Oprian,1994) (e )3kl - ;30 fe jlale Lo aslg) nm ,oasils ¢
Nathans, 1999.

02 I3 O 553009 43 k) LLALL oye Bale A5 ALl 30 pglh LS alun (YA)
OF daealsdl o0a Lgd 3y 0ii0 dc gand o San RO VN RER WP JOPLE N ) P |
gic Cbomy 13) ] AU LI (o0 s (s L RS (o g

() lisapdl o Bl il ope By 21stig Ll Q15 (Y)Y

- 168 -



ua.ﬂ.ul."d—la.a."
Cewd Lo gld ZL_H.'.anl QU@LQ)Y‘
Q,Jj‘ﬁfi Sradl clonll) 9

¢ )3-’.)3-' s (6 i

Jilens Eungy e gl Agpumad] SLLEY! asgie il wisbealt Jundl o8
s Al Jeogiily eralill ois std.dal daatg 3l 02 (e e S 3 yo
elad ¥ g pmsa iy 355, u—%ulﬂ‘ Sl cloelll doyg3 @2 5 1aians
Sl e gl S5ima B3 pdla - LgIS S5 @ o] - oloMS laas

<SS 1L A ¢ra LW flos B L5ST 5 AuSlou Aatata B5ke o Shole &
o 5hombs Bla ¥ S e sl upaantl Sl W o 15 3o o) Lgia 5l
LSLAL das yy Al dalis i o)l dodd cpauass ¥ 2eusll ol oY L IS of
TR RV Y Wk PRES IR (B JUNTR VoW BT

B s ol S dadd LS WHLaS o Jlais¥ 5,088 bl aags
S (e dalaiesll e ol )0 Jua il B (3315 LeS Ay ypmnll Ayt
Lg1d LIS e ol dimadt cillols W1 LS s o g Lea -oesl Al
- Lu__).a..s edrgiodng - pleadl 3 daitilg dagdaesdl 51, Liyas> das,s
Al Lol a3 ¥ A gl el U LS oY £ gl pdda sl
?,_,J}Yl Sradl elelll LM o1 V480 B i yag Ui Cadgi el il donGa
AV Gl elanlll Lty .2 psn il 23,0 e 3, 500e Ugionn 555 O S

- 169 -



o2 ol ol ¥ o el Al JLod) 9o LaS - dusbadl 43,0 (6590
A dhe pe Lo gyl Juds e 2000 2ag,91 aludW1 58,5 (D2 aliadt 5 5501
c39580 8 Basm gl Apruandl ukield 535l Luogoed I @endll Caenyg ¢yl

IV Gl cloddl 595 (5,5 Y Y 21

Cals g ddles A0Sy IV (ot @allod jois caddl uinpdh 5 ¥
Y il e SN Lol kil e ms Ogibny Uil 537 (ainga
o2 A G uadl sl Ul ea3) 3sla il ola B Calaa¥l ugasd sadadiow
oSally gl cye ¥l Jladl (3 puadl Gladd I 352 bl (oo ru ¥ sl
S92 A9 Gt el bl G 55 Ao S 008 Ol o (), (ouSdly
e G rSI gt 5K ol (Sey 1313 Gladlly (ST e sl Auandl Sl M
il a4 yS5 - oo sl Bpmnaadl SLLLS Y e le 3 Adpuall cdlamll el
Aapeadl 3l e Lyaga Lblis (alitey (33,0 &y9)ud Sl DS Lais

3l Gamay A9V Gyl sl Ll b 55 o A g ) boi e Lica gl
Jls L LI (6 pem s B cloelll L 2S5l LS A jua Il ol il
() 20 Jsaa) sl Rpmantt ol U3 Le oLl

Lo LIl @ guad 5addl oyl oy TSt IS alas 3L g Lol a8W!
e slatll g dlagod) 2kl G s 553 0SI Lasdes Ao (6 st
2 Le 095 ¥ calcarine fissure (g3lagh! 350 o (Alawd! Jiad) Liladl 2dcai)
e A ¥ 3T ety hgpuadt Lol oo (sl Jra) it g )
S ygaidl gyl oW (G puadl sl Gl b Ly il s 0920 A oF e

ol 8 i Y1
daa ST g¥ | (G uad) s U1 Ji5u Y
Lgae Aales pubge i B 2 el HLas ] Al aebd of Lkl oS
reaaagd ald Aliel (pag g ygad o) (Al 3yu0 CLaiSl G dalladl Hls B
Intriliga- ;gizesls )| Guesn g Cavanagh LlalS ol 5Ly Sheng He o pinds
() uialy GY 5l I 6352 Of e Lads (i o 1 35k85La Raslr (3 stoF

- 170 -



Lie 53 do o) Ll g adl G SU e o euasad adicl
(B RB ek & o 3] (T - A @l 5 afglins 0l SYSLAS wass
ogdad e 4353 GadB el 301 s jals 5 alla @ Aumsi el
093 Tamsi 1 gt Bl oudt (25 - ol¥ly Gl SN ra JSES1 1ika
Aigl 3,50 o lis Loainl Agan sl LW Y Uiy yan aniesy - (Ui pd) yuuds
b 3 k> a daiay 3T Ll aiiay G lyodl 3 oy padddly
533 LI Gepmian) sl (o (5531 Saite oW1 llaty « g ylall 2aa

PseraS AALE e (513 (i (oo S Janly als 53ha}y 34 dadi
505 I goig gungs 6}3 0Bl B 1As Eodl jals ping pa iy
St Aapyl 15linl ol 3T JSE LB . pByie slad¥l e ainn 3o¥
Sy - Gl ol oladl s asd (V21 JSEH) Glo¥ jaladl )3 alilasa
Byl s yud 1By ymie on i caladl 155500 @y Lo Lk yolie¥
> OIS 1l poa - (cnmiadl gl o 0 ealondl 0¥ dazs cLas ¥l )
THos ooa a9 JLdl OIS LaS (5500l Saladl e Lol g Ligd 35U

OIS0 bt A ps (B Bidmy g jeaddl e gl O 53a)g He (b 3 yad g
oy Loy Ag¥1 (g pmaddl cloe il 3 oLaiW1 LS o) aiiagg olad¥L Golil CauSall
A aadl sl e gl Bsandt SUL N oloei o tads (o () . dauugis

laa &iyie g3 40 Don MacLeod 55,1Ska ¢35 He » T Sy
o) el il paay Sobeid 53l o ()6 a0 23 el L pluinly
e «_'L.S.......JIU.L:. |.u. Aauy s les Igladid (mm Juaolazll jualss
LU 35l W iy ¥ olai¥ Lo ety Lin (3u505 joul gt oin
e gk MU (15 oniay 9T oW (gl clon bl L8 olad¥ Lo Buatall
4 ol olw.a Ciasn’ . Buuia Jlomes e Lagiies @lg 45801 joulsadl o willd
et cidynil g3 of oe 3ot ALl A3l @l LOLSUS cslaglall ol
.6 sas palas] S 335 @y il g celonlll i (4 pacl

S 15T paey . 808,d0 He Alimiee 3 5001 S oy
(3550 a2 ot 3852 €518 15 T Canind (Vo A @) 38yl 3o LI

171 -






A9 G pad LIl olod ¥ ¥ oY

SlaL ¥ (s Toan o] (351 (S puaall sl LS O Lo WY1 3l
EPRDVPLIPS A - I PRTES FIUS PRV VN FUTPG [ PRIPPELE SO |
o) Aaddl Ul 3 egll e @lodl o9 Calidey Ladng - Lgilsunly sLaot!
3 @t OF A8 ope o3 ety Ollaiaa¥t I a1 52585 (JEL) e
Lcaadl Sl W das Lol Avaadl claMEY o Jatisess e e Jie
LT a0l Bal S el g LSy Jatais dgypea M 2N B e sl
Lzl

ol Jilay il By puad! SlS 5ol 053 8 $load] dolii o ol adsa
paradoxical a3Liatl @ silly crial] Gy pudl LSy 255 arag - daiudt §Ladl
M ey Ll bl al izl A E Al (e A pgany paan ¥ Y
sl asd of el Aag puadl jul Syl 055 ao paBling Le gag . 3 peSdl
S ) @y (B Aadasg 5508 SLIGAS juet M el

bl B pll 3805 Aagliie g By LS gl (e s plaill oy
G AN ALl (3 oLl ey PET (g%l eulaily Gaudalt yuguattly
O Labad jues Guelia 2345 @llodl §leadl dolii dasid . llas (3815400
B il Gty oW (g pmandl eloelll ge sy ipols JC iy . daz I Lol
B A By pua Il Gl 5 S Ao juy dadadig ((Rigdaadl il sl a5y 45L5)
Sz 108 o gill Leauall jadll By fusiform gyrus adjadl da,au
£ L1 a8 Gt &laas W1 35 peles] do g 3,31 Lol s o ol 530
) el

B Aueles LS 8 S (g pmal slonlll (ygaaiy udd oyl poalinay
>l el 1aa bl () e Lislia) Mds aidy Lea g puall s 355,
() a3 (559 00

3 ples (A9 (5 puadl elondll 5udo £ -1

>5a 8 453 LSS0 Aais O Aasaatl jpuaadl die chgratl s

173 -



Cliocdusd ol o gill (o Sliang ol jay dasdl Gus LA Jaos ¢lanl!
Sload & 558 Laguydl G0l elgng ps=ill 30 Lia 0g) phosphenes
Sruaddl el Ll LS O il s saings ¥ g - (ngughy qaund (993, S0
roe sl Bgnantl ailbls Y e cja AW

iSO iobae ¥ 2y e+ (auiad H3ST 3aod Calgsl ptieiuss gl
MWila La i coluae M JliySige sgas o8 03dha)s Penfield aliaiy julyy
Shele ) BT e flandl Ay lhgl Auainglh Ll s gdall e cibaglald
P g Silagd e s allay un pe Bazman iy fleadl B Aus y ol
e pmngd A ¢S Glladly N EN Gadll e ey 3us3 3,8 Gaasd
o2lpB 1 3aaye elsunl s TSI Ly Gurnl s B 5880 Sl mla
Lag 1 oy Cal3 Aple S sdr e (pamnd e Wy 3LEI (3,50 Aigla
(").4__.\..."..

Qi D98y Hes ole S gpa e il O 50N ola > 55
33l drnac Aliwgs 3953 (o Sy el ol A g @ giaclus (S
a5 3 pdlis elebll a0 o Jliey Bbiall LA laksd daiaie |galS,
o Jia upby A3 2 Ul AL JSLEY cruunighly slaladly cLuda¥1 (e (3,8
OT) g ladl L a5 ,5S0N1 3103

ULy ¥ of Agelilba oW 33 g Lis s 605 e datads of oS e
a5l Aghy ¢Sag  AuaS) 5T LSl dolis (b ¥ e gll Auia
ool sloelll judats o 05llg ¢ slaidly puingll e B nn - ASILIN Ay jua )
o 05 el e Yty el s Lin 555501 CaB933 g 3 s oY)
e sl Apanl bbbl Wt e Gdobing Al A yan ) 3atazll
(S 3 poin e B jadl dibolie Gara o8 AV (6 uaddl clelll judas
oY ol 13 A g pia W sl LIl e Uity sy oof (LS s
Lalaid Al s gl wlhlas Lilay Gayb e bas)y) 3 puary olS)ue
o O OSas Gaa Ul Lo Jie o agiei ¥ olls 2239 (A9 ! el lll

i

-174 -



3530 8 W (g adl s lamdll LD 6.9
uﬂbaylc.;ﬁ o
A G pmadl slelll LIS O e 5)-Elie LayiSTy ALY Jundl 3L

Ldse ) Saddl dob il oo ead o (gpmabliadl (6 pundl (goanmlly da 5,5 Y
Lok 3,3 B Auanl!

A9 G madt elanll) LD
Goe Sys) w395 Vg rdosll Geall Cormiad

cniendt oya 53,1l ilaglell Jeiiud il cptaadl WS syl Juadll a3
ety omatl cadt oy jadaill (B 3y ll LMY alubeiul LgiSia
Hariof 1o Sas Gandl e @Sl Jams Lo 589 iiiuatt Gl padiein
Laas g ieadl dlinn @5 Laas g 6 puad! clizny Yol s 3859 e Al pany Tage
Jsmill o HBlig . agdill o Aueol w91 BaLoll 3 hain] ping &y
el yiuo niuad! pe aal puo¥ OIS LalS . Gaall jadug cnbaadl (alis
s L glpannsy 2SI elalad Sy ecndaall B (5 gl Jns abaal e

Gandl yuadd e LY o yud

2oty Cumming g iaS ugym Juosd Hyeall Aadl) ciladlas Uicliay
sl U LS o ) 3p5aaaST 8 Lisgdgnenall juise s 5 Parker 4S50
U—Lﬂ—ﬁébds_:u.}._ &LJJ.BUBQJ‘_.:JJMLEJ_‘I‘UJJQ‘GW‘
Gee ‘—b-*-ﬂ A 255 @ (Bassall Ga Aadyd Lainge) assll Gasdl ClLEY
‘_94.:; ‘_I).u 099 ol bt Slagle s oya it LS ol of s - Legee
Lo das

WuLs;lL Lioas Gac (LAY AliLas a.a_.”,JmL;J_,.s L ol
sl Al e b LA 02 oSSk geie il - Uales Aaliie o Zale
Gt Gaall WY 1is oS3 ol e Busiae 50y il L) g2 dacils
(1) SLalt as yiSi

- 175 -



S3y3uall 4,3 ne S

ol eboelll el g Laedl LS g adaadl AUl oo Laty
128 L3 Ga Loga i 0 conuad oo 8T 0B dois 301 jpaal 131
OSax -Baaly e 0 33yl gl ilaglaal dad® Cuseiins (6 fopall Agalad Ll
gl Golaghll el A onadl aass it ke s S, A
el cpadl”y "6 gl calt” LSS Lol

Jeol et e (68 5T i LS 15] Lala3 Apaal i Al o LLH oay
o2 Al Ao ulgy e B33 iin A e BBy o o oy38l . ilaglatl
Ee s Aae il (655 C3S Ol iyl Ja - e ol 6yl il sl
oot gl Eltin) 13 W] ety A anll Apla W Sia sl gadly af 6yl
e Lo Gl Cyny ¥ ia )o@ty Balin gyl s 5 il

) oy

o0 I (pmadl cloedll e 5y ol cpadt Agslond ALl LI oY
Graadl @bl ¥ e 163 ot sloelll s LS. O i of il
OF 138 ey ¥ oW one il e LI LS o3 Y dayiallyg . el
o5kt @l (e 09Sa ¥ Ly (M.g et 330 559,y Balie cibaglall o3ia
sl e g G madl chom Il B LW proad o Jifias Juinds @l bl
- A9V et

9NN (S padl e lnll LS 3155
LSy g Cradl a0

il yaall WS =iyl e Bole G glay Gulidl of VY @addl (o Aadiul
o dme',aL.ta-ﬁwa' 00 0552 @5 0rag - Laeld] wgigue Taid 31 33um gl
rotall Lebldd aday (ANl dpeandl LI elindl e gld dnaddl eilbls Y
o2 Ll ¥l el 0 Martin nsyle Jso s Gawne O3> (rig-amsS pulogl
Eaaeal 3,50 o IV (G puatl clalll pa Lidall osladall LS. of algmioy

- 176 -



i Erio Les gingl boLad) £ ad55 1S < el i eLBT Laalaod 3525
Gl OIS 13) - LglS 3 5entl aSlasf e gi laill B (g obucdl Alishs 3B Sgomg
SBLE Y ol of il pa¥ a2 oW et clelll LS ST Ln s
() il £ LT cadgms ¥ aghlt oY o mandl W11

3yl paieal e 0939 LSLED Flaadl o gy el Juadll 8 LS LeS
oy Ayl Yy slamd Wlive G5 oo Lls ol llall gy . cpieal!
DL it oSy LSH ¥l Ll 15 .yl soms 3oy 5 ¢ gt gy L2355
05l Bneaall Sl W1 UL

oSl dgdia e onad) A8, deas I byl W A5 )ha e Sia
5% 15 . sl l) olod¥ 3 J55) dgilly onadl i e il
o) Lol cnibilaie ol i sl 3 ysuall 38 pony Gtds 5T gll cpall S,
35 (Ceedd! M 5 B yually Ll o slaasdl ) onieadl Gy (JEL S
O - Oleaiin raBgll Gaiia OF Byt LS edll (e Tublin] cilagles glios
53)tas (e Aodlill A8yl g ghuntilly o oW (g pea sl oLl LSS
(Sl - lS yliaadly Sl ola3W 8 3ypeall 3S 50Ty bug! cnigally Hola
3 (9 A ey A Jgzmy Ol gus O (3401 LD 00 L5003 0 S0 ¥
A s madt sLoelll (B yaay siakl ey L cnadl Aigd 4l Adsyday gl
Lact g Log ool &udanealdl Aataill o LS dodd (Say -3uSwddl Jia
OIS 3,0 Lo g )3T paao (. sgill 4S5 5 cpadl 3850 0y uaat
B 19 Sl sloelll mhai jue oL @llall daBlatl sl Jomiy
Il Golean ¥ 3505k g a5 ,23LS

LS 53500 Com Al 31 L B oyl (ilas (S Lndh oo i3
LI o a5 Moy oMorandl e g5 - 3,80 4S500 Lo Lagyg - Ol ot Wsbous
4353l Y (G a ! Sasdl 55 LIg¥1 (6 puand! slaelll LS (e alaall
093 Jaall 35ea udle LN oa (0 Ca IV cillis (S5 @) 0 BIV il e
S0 Lay wgs gl faag (M) e gl 3 g3l daliitl 1aa pa (6T LulSall
e pesbeadl Juadll 3 Aladie Andlacs aliall

el et - 177 -



Sradl eloldl (] Zan 31 Aa063d1 o
§ ool dsul oY

sl ) Budle Llatt 38l Ul Glalill ¢ya oLEGH Jass a0 ALY Ja
- WES [ IVELUPATR S UL PYTR AP N FCL E DU TSI P {R7Seoes]
el sleelll LI oLl doliaill - Bmdasadl culadall B Juinde JS
doliill elad 8 of lae¥ 5 535k clele Bac 7,380 Asadl G583 1oV
A sei et alstag Aball Halad @i Al Al Agan ) 05 pa padill
e a3l Juaidll o 1

gl oLl 3T (5S0e ¢y Fwaam 3 B3R 503 e Judual doid
Ao 0 Aot S IS Blia 5190 Gole wlie LB dast e gt . o) gusl
Sl Caray wabssheadd audnll HLadl Ablel ¢90 A9V Gradl lnlll Y
()| day a1 ISV ola

29aidd duaall SULS O dayg,uall Jogpddl aas V.1 (Jgandl
s Bas g aduo b

cEI3ae S Guband e Bt jus Banall Jid o)f ity s pealt Jukatt - Y

$ 55 G fledl Aadaia 585 e Adaall llpol Sy Y fiyygyuiati Gudalt . ¥
Aads b o Byeie ool Agastl ailbls, Yl

Al A 35 Of ceslia uuglobida gl (168 Sudm iy selidano¥ juasidl L ¥
il

&3 raddl Aol i By da 5,5 O Giub (ruantt doliily WlyaN1 (na JalS)¥N1_ ¢
aally e gl o Wglae Uglns palud e G353y 45109 Alaal

Sy sl oo Bl 51 Bermanndl Lol 3 3555 O iy <ESaNT G - 0
55 Bya5 Vg 5333080 Ggeusdt iloslall Fgad LMl cll

Qupantl SUbLEY LG sl O oy sdasdasnidt Jo s ) S0 Juogdt - 1
-dgailly dadasesll 4o e ) (e 0l

-178 -



oaslitn

A9 (S pa el Ul LS (3 daliiilh dal )l (guias Juad ) 120a @igy
Slals 3 Ay paadl do g plall any e VN Jgandl Gy S uadl eslly
APPYA]) S USTSUNI - BN NS Y SUA FRRDL | PINTCAPRRIN T I
O |¢Pujs_|_lu.ua.:_" bliad pasddaiie 5555 Of (nSeaild dprasll
B ball ot5 3 Juadll B LBl LeS . e sl Ageanll ol Yl
ok o Jiied e sty 1t (g madl slelil B gl B oY)
L oS 03t (53529 i dl S Y 439 (oag tLgladly Ly pua sl il sl
WA 5 Y Juaiddl e 1)a5 edly o T Cila e ey @liawys |
cowbaally ualidg gl )3t laell A9V (6 juad) el

o yllg obadl g lall B s iy oVl (! slmlt o o s Y
ol 2555 o ALl 350 lls L3 e sll L5 Lgie o Y Olagles ke
St e sl) ol s simald CBLS el Ul 1aa Jolis ane i Lo oy
A 58 po Gaul A pall Al g Ao 9 oSl UL (0 (200l 45135 Bel 53
(). e sl Anaall Gllal3 )W (e lejor o IOV 6 puadl slanlit LIS o
Aaladl auh ) A yg s ASLEI B ot g LaS el s o ada oY
Ladhes e aatiad ¥ Juseilly adla W1 o Vil Jains) 2018 il LgiSI el gl
(Y Sl el

ac yo jobses o US.A.; 6ok el g W - " lad ¥ oolis (e e
Of Lt i 0 Laandad oSie ¥ A pudt &S5t AW o2 i 9T (e gl
B LaJ.!o.aLaj_:lAc._...h_.Jngyigg_).m__J‘ el Ul o Ly Y gyun ! eyl
Aundd ponndill Gaadad (peuing Lo dangn ¥ 13885 obae W 585 Lo Cadyn
el Ll g1 IgW aacat el U Jin o591 A0 g¥1 @i sl GloLidl Lo
ol Lgaingd La b aloie JS Ao 483l a sy - (Subeannd] uasnl!
sl & iaall cilegaadl Al JSiig Lebalasyl daad Ll 15laticl
("), 1!

- 179 -



albiloeiea¥ oy A3 ge LY e 1o i3] ASL Jguaidl 2

(2 Gl Led yuadi of A it g alasdl 33 S0 . ya¥lg sl

eloelll i @) Lgin cal@Dlally sloelll 8 3300 Ghlin gyl slele Sooey
S s M Aabhia gy 8 O o ol Agglas Aasyd uabey JS& Al

- 180 -



sohel g

(e al) GSa el Helig S :(VATY L VAYY) Thoreau gy audys s ia (V)

-Uis Leaall Slildl @lass 43 500 L3 (Crick and Koch, 19950) 4o pil) o2 L s (Y)
B geadid ray Lelesl Block, 1996 7 by

O e sae Celesinetal., 1991 50 (auaill eadl e dale 5yda0 e ¢ MW (T)
Ikl (3 &y 5 (993 Ay LS5 S8 5l pud 35 Giialll aall ain ya
Sy Ll gl Jblindsight jua ! ee @by Zag,alh 5y Laudl @)l o2s L oaluat
Al (D )a B @ ta il Boke) JLEET o JSE Suzy B Y-V @il B LS
Bty geanems Lo o IsH1 6 paadl el B o tl asls Cots (e y5ling (it
t(Ffytche, Guy and Zeki. 1996 _Jg¥1 5 pmsaudl cLoell 593 5 pallalt 355,00 1o Aliicn
) .Stoerig and Barth, 2001)

- (Horton and Hoyt, 1991b) adladl & uadt Sblill caaad o U eadt ) (2)
.Koch and Tootell, 1996 3.1s3 Liagi »ta5t - He. Cavanagh and Intrili gator. 1996 (o)
«Blake and Fox, 1974 Lg ald a5l 4 505 (e Le g a3dlayg He 2 3,05 colS
(O adh ) GulEU AL ool 555 (6335 43 auiidt et iisdl of Leitals
43 SIS o taudi 235 Y jgeal il 4Gl o201 Hofstotter et al., 2003z
£33l a2 3ypuaall gyl padiond (5 pa¥1 Ciliins V.Y o 75055 65 Wik

sl A3, padt Flaadl (o a3 (1) e Lalad 1s aalingg - Ly a5 05
Dragoi, Sharma and Sur, 2000. (1)
(e 5l1) e yung A plt Jsdo wlidd Hlga sinterferometer jiag ol (V)
He and Macl.cod. 2001. (A)
e dil) A5l Byl s el el o gl y RS b S0 0 B3O 2SS (4)
Montascr - Kouhsari ¢t al., 2004 :Hofstélter et al., 2003 :Blake, 1998, ju3ail G,k
Hobson, Lecle Gleg oIl odl gLoadl juy wa3a oty Braun etal., 1998 S5 () +)
Sradh elelll 8 all B aull 3845 calides @ . Stickgold and Pace-Schott, 1998
-Obale pligally Byl Alls B 43845 G0 Griaall Ragpudl SIS0 065 LT IgY)

- 181 -



Gl ol agh ol dasugill L2 auall ebaelll g Alabasull Aakaill 7l oLl Jolli e
Lol Y <5l p A padl Slastell e Lidalsy o¥g5ae Leag Cniaald dag ]
Sranll elelll 3 Abiadtdl & puad! Uasyadt HLac¥! L5 Loy 15) (e JSi
gaos OF ondaall Lagpudl Sl a5 LT Lgloll aute gantaiy O Jaioes 1 A5
dad 153 @f i1 s 108 S Bsladl 2501 5 Les JBT (5 puandl @ladt cLST AISUE
§radlni B

A AN Aan¥ 693 iy U B WMV Dliacipde Lo ML (V1Y)
Kaplan-Solms and Solms, :Solms, 2000 -1997

Jald JSs Alall @l &Yt IS Penfield and Perot, 1963 83y Penlicld, 1975, (1Y)

e shasal., 1996. Schmidt et Lloew, dacbilaia¥ cilaa¥l o2 e 3acly Ul 3k (VYF)
QS e g (wpdd A YV 5k Lalad 3api€ panll (o cray) Vg 5L B 51l
B0 &y 25 8 oW (g a1 B 128 LdaB YA (e 0585 3LE 3 ja
S Sligdonsd (553 COlS Ay it Gl 500 ale (Ul aey cdy)i) jgdi &
oaline JCiy et (65 Aadl 43S0 Jedanil 3u 35bes OF s OIS il
ade sl Jagle 2SI dasdS Bl Layy 4 jadoeill 5L 30l) poe Onansdll @ ol
Sedzeal) 3,38 330 pag - LILE &igle calindensilt colS HLall (e Auaiieil) St
Luapa3 Quzagplt 5S35 o - ool Bl 13 Lagee olininsall L3035 3000 ope 28Y
Sigan jad Ll el 3usosdl olosi Lo las Alidatiue LslS) g oladl daglas
e 3L Jlora Hliatdl cllaty ol OY Lasy 18Symia o Agange By juay SIS e
Dobelle, tNorman ¢t al., 1996 Caway .35 01 oLadW ai 4513 oLodM (9550 juids
S Agelibaol 35 el 55 2000

zobed B plaseiinly alall 5LaE LS. SIg¥1 g puadl clelll B 58 by miaS Joeuw (V2)
Cumming and parker,) Gaadl wfyol 3 LIS 028 Llotia joauadd deswas dakina
an M Giieg g Uakela Poggio and Poggio, 1984 auss . 1997, 1999, 2000
Grunewald, Bradley and Andersen, 2002 g . Geadl W ¥ oadl oludU e
astt 2k auall RaLaTll LY g Jo¥1 (5 puanll ebonlll LIS oy pind 5 y80ue 355l50s
(JSE) B8 poein daly iS5 B 5 pilis doysis ¥ AW (Gl ebelll (i Wdas 3,3

B3gpall Wy 5 @B @l ) ol Sl iy W5 e 3505 eLaI) LSy (V0)
>3y Vg e G5 ons |58 @Al oy ity Uiae GLETOW1 3,80 clalal
i l) Biasgo ne ealS Y iGulidl @liae ot Y 1g 31 LS o LaSLof
08 LIle 35, @ taas ag53 sty Linge Ol i (653 cns (3K L (Bolse
Odeadl oyl Caintie I JuoW fne Ay 3359 A0 ua ol 2lgy lucy pi e

- 182 -



Porac and Coren, 1986 :Blake and Cormack, 1979 Pickersgill 1961 :Smith, 1945)

Q. Wu g5 5,0LE5 5 ps Aasld. Aiid jo (B ureas s L alaSill 28 cumadl (V1)

Gawne and Martin, 2000. (V)

cnadl Sl o 8BSl 35500 38110 (e SilHLa] e Bupuoall LIS o3s asia3 (VA)
Aol 3ol o Ssasld Lpadh cpadl dliae ¢y dunn 0l B2l il L) e i
Al Lo g g9 S g and Their, 1996 ass . L )L 3ud el &S 55 LI
<onadt byl Thiel et al., 2002 (@5alghl 35l Y

25 B 5 pallall A, B Y AW guadl bl LS o I 650 35L8) A (14)
Jras A S paal Ll 3 g1 sl LS. oLy Gur and Snodderly. 1997
FY-ER | US| VR VAL TR EN PRSP FSWRIPTUEN [ PFETU- J T YWY FYPUON
aVaae e aa,all Gt an a0 Geadaian ¥ 3501 GV 1 jhaus sy . oSl
Ll o) Gppjmpatin puiaiily pand sty Lmain iasd (3939 Jsxill (o dalle
(Engel Zhang and Wandcll, 1997).

st (B Al a5 133 Slolisl days3 il A g il oyl s (Y )
Lamme and Roclfsema, 2000. Pollen. 1995.1999.2003 Bullier, 2001. 3 (5 yuaydt
JSho dazn Lgd mli S st It Kosslyn. 2001, Lamme and Spekreijse, 2000
395380 155,53 . Suplr, Spekreijse and Lame, 2001 b 3adl; & )05 o0 30 Lin yosle
oLl uld poe il g Bl e 5390 i) Rl LAY ISt e
oSSy 3y5uall Lgud e ¥ gl Ljlias . A9V 6 uadl cLalll ,_,g S
0,550 0 5aSlall LasY (Laagasd 3 ol sl i g 3 ysall Lesd cub e oY slas
ON3aadl 31 o 1) A 5i Bt W1 gl oo 205 Lo 1+ ey Lok oLl o
33l oLl 18 o e liae ¥ L plpaasd elole ya p . palatly Laiyg 3 y30a
et GBL (o Tn 0 Bl e 33 e oSy 5Tl

Ia 23L5 Lgil gy Ll (3 raantbo bl 0 il pguaith ity e (Y1)
WIS LA Y- @Sl By A Juadll B 8 Glalgdl B 6l LaS Wl ps - piiol!
el Sl daliiilly enlaliill o o0 ot o B3Nl Gy Aumgie
L el Syt 238 5 5ledl it B KA

Loren Lis agls o ¥ S8 pins 3gad Bllo (b o po Bkasl aseal aingy (YY)
Laureys ctal.,) Le gl e Juds 095 cealidl Judndl Lb Lo Luuseg baaxs L
3 B gl e 38 00 aa gy ¥ O Lo 6550 Layy 1 3Sa g - (2000, 2002
’ oY1 L2347 ety

- 183 -






pabedt Juaatl
'&ll glont jloxo

Obg gl ot IS5 2Ty Lo LSS aall o 03] ki) o guin e
ool Lol gims (e Uiians 350 allias L) Liays 2 yuil! elail
S L3S sl Sl e anly i poi LS o pgll i
e LIV R VTR EL

"oebidaw¥ agle” o () paris 050500

sualy yiuol eljai I slaladl dad bl uyGaty 3ty Agalyn Lo
ahe il S wgd Akl B P15 W s 65 oF Jai le oyl
945 flendl B Anloiaadl 53LL Y tauoe S 20a 25 Aygae yladl
LSt LT el b) Job i) BLASSLII e olS ol o b1 JS 5 3 l5Lass
ALt LipSay Bl 5l fleo 1y AdloasS LioWg toiasdl 58y Sl
a1 ostad) Jo Canly 331 myelin oabudd claiy Jobis W1 e o Slast JSin
a3l 35080 03gs A3 @ 3 RNA (65500, 11 (95201 oaa I
Sless dilyy capasyl Acan it LS LB 3ine Lulj olisSa Laluginy
oy L Aningay 438 wile 35 Lo Faaiae g Ladl

T redt guld Badhg @gd Syl 1301 .V
ﬂgi,.;uu‘y@,osjdsm,wﬁs oadl Silid e Dlatel

- 185 -



o8 i U Melasg s olianys€ U Glae ¥l @lle aayys dall y3l o2a
WSl gkl el (B 3l yaonl Ghlill oY1 Auladl Coyadt Jud Le el gis
s (VY JSEI) 5 Loy 6380 Juaaaili Uil 10Y 1 Y cye Lgadyg
il 8 Bpcubacall 39asdl S Lgalins O g iasall G alud¥ o2s s
din) 2 B8l g1 S5 @) Ay glganad yupbas e laiel phadif ol yuis iolaj
oo le gazes juatin S Leliss ddleasS Jalge) ¥l flisl Liglasyy
eladle Lajbacl Lails Lo crnbails LSt . (Leblis Lo leiel LI

(M3aLl 3 o o (sl oeall Ralaia” 2N 4pil (o) i

- 186 -






W3 B Byl GBULL flosdl g 3l 3 paiand] dulaalt oigl o)
(G s gaad 20t I6Y1 (g adl olomlll H1L5) WV lasgps Addaiay dagondl
aalaildl oyl cloell @ialy B )5 Adtain e e jor A Blasg g Aalaia g50a0
s S paunty  JBY Lo aliaiie Ay yuay Ghlin a)i ole Hladatasa
-l Pl Bl oo ,ST (olasgys Glolia JSI brasmas IS 13] eanil!

s My Jueolis Lgil al sloeil Jass 383e ue pill cilagazalt olgd Ja
038 by eLun ¥l clale g Gany fraady slanel dad Siblad Lo 33 0aplS Jis
B oSS Al B bl o) of L Aa sty 38,5, A3Me e 3yl
Aaliden 9403 Gl @eandl el | Sl Sty A ds gl LB coladus Y
gzl A81ES canly 1] L raanad) il B Fllhg 3 5matia 2l g suiis
OB Ogeall B b ¥l aay wilag i ondadl A ys Cuyuis ol (g5l
Lajge (S Apdglaghl sguamdl Oi e !

Ol iguaaSI 3321 B Agad aungs Aauloglly Aaiidl o JolSyW gy
3l cpapienll 3,813 cplatly Sl S35 3ua3 ol Sas 315l sl Fgyll
iy Moty Aala il @lleasdl 3 gg (O jlaall alals g ausilily
B e Ay Lgia JSUg ellalt 3313) B (5,51

Liap dx jolis A e elondd) (Ggliona Y.V

eloelll oLy slaned ply Bllad e sl i pdiadl ¢80 Giliua i
Cayshad . gueliat Jubidy alaje 2058 bl deny Gg @iy ¥ g pea ]
Allman HU ot aely tumy ala¥ I 3o gdue Aoy jnl 350all 02s
Gl )l el qu SLESGL g sl @Il 59,3 e Kaas ulS g
O oo 38 i 38T a2 I Cliquuatl Wlall 59,3 8 3lala 31
elond Aol iayy alc amead Ty W Al Ghalill 05 Al gl yia,)
s o Lgmidh g e Juladl W] o yas oS0 ‘d 45¥ association cortex Job,¥
- AU Jwaidl Lo S dnily a)LA_I_)S.\.aj-)_A_a_m.l‘ S | PPN [ R
AS)The Lidag it @ ¥lors ] Lgaudy B3l sucnill Lgaailias

- 188 -



U SLelS Bholill oaa oy Aaudal AL La vndd g pday 20l il
Gl Gl padiudl Hlaall oo Lind GbLill Calizes (o bbby ¥ 2ds
o e Liacd! 33U oo A8 AStoeld) - Al LI ALY piead oells pag Spols
Ol s Sl e ualS (il Ay 3B Gl e Bl ys Jaad O s - el
ISy Urs 3Lala 3bLitl JS af (g3l Ailaiae JS dlaysje ddlaia JS ilS

g 70l alal G 95 unad O pl (Al

WA Ol g cala¥ | Ol Y1 (6355

e p—*—" oA

of L Wlss 23180, oplolS reasdl Shgal s Ladle das¥
Lagad <OlS . JaY1 e (e pasee (] @i B A8l lll GLLLI g wlolis )Y
G Ry 33345 ol jluag dpelal il jlas 3555 Lt Lo yoidnd 5 ppaa
Juaddl e S350 . Al Aol @ealsdl jgudt I caniiatll jls . laglald
S9N S asdl sl lll 5585 g ALl c5”‘ J:.u Al Aadall o pal
Cagac . retino-geniculate oS30 LSl d;..u.l ALS aud gl sl sl
e dalaie A 3juee Aedle lax 3)shaall dal )t a5l

o3 yalodl cugii 13] Lealal gi lackuo oniblod onadlaie oy Joba )W e
Ariasdl L aluwsd cSLS 13 duals 1 maasy - Lkl 2yl 3aodall
Aol fme bl el B 33 g0 yolondl oia Lgie 0—*—" u:.n 3azall
Gdatt dcase y 31 30000l LS ) gl idaslgdl dolis ¥ jgloen caioens AT
S ALY Aa bl sl g) Libadl cladadl Chugtudy dal )l
alunldsle amgs . (Liae 3691 a5 0all) Luusbiull a5 dall Ulas iy (Buedow
e ll Lo das 3 3085 jaloeae andd 30 Ape gl Apaandl LS
VI

Sl OLB ey ol y5aSutt e adydiag Maunsell Judse s dasiil
oL oia o oL 6 439SEL L ysa S sgas (8 Jeadt cLi5T . Van Essen
AueSlicall il sall Liniag 13] . e pgd! 700! allad) Goey puo Epun 58 dusey 21

- 189 -



2o B Alaie Y il pio gl s oSay pLine ¥ L Tailyg Sy,
Al e Ayl Lgiids b Lualal Maide Juiieds A2 Zaka it LS 15 . e peldl
A? e Al G agdls (A3 aataill N bl Leilaads Gaybe oye el
A3 e ey 00585 OF Y

S35 (n Apan 1 3000 Cilaglas aa 35 3l jolanl gl dalaia
3aiall Appiandt LML Asladl wlls ¢pe Hlansh 38T ol ggias ) Lled
LI (a5 ST Be gacen poo Ufin LaSidin Lk Lailis ala¥l 1]
(") 3 anlt

£33 Ll Bl L)l am g3 cdaglelly sacluall day, )l il
sy ciladall JS G 1) ol a0 e D (sl B 35La Glolia
Glail) 3 Al lit sgaall (o0 B 435 OF (Sarg (Al 1y oY1 cniatall
LAl

Y L!a_;_L:..J.._ﬁwu.» fag Lo 250 il il IS LB aelgall o1 auingy
olalis Jsils pg - AL iy Lo uSLoelll ALl L3, L ainsill
4.!:.-..:_,..-;.1! 4l e gt il allas oy 5,0 sl ) olag Felleman
B el Gl e dalia o Y=V SN @ilysions Aty Apslid] Zuaylatl
Bylodly Al Slladl ¢re Jia saay iy Budes tuad Lelin i
B QURE LD PIEAE R WL Y [IG-PL PV-SPN d.;.d_;......r. PRV FLI RSN PR JUPL B §
Sblo ¥l IS &ds g W lz.&:.j\usd.—;wﬁj 1 Ailaie S ae dalnie
(), Gblall ¢ alaisll

o 39ieo IS Jian (331 51y Lgia JS Ay (00 e gams Jis
Sde as 5l A (B Aseidolg Areac LS Y-V ISEN LB dldaniadl Gasliall
i e 3l i iliiie (e pllicie Jeolgis Aue,all Lot oo J5la
o CnadHl ol y 23 QLS Las ililas (o s Caaaidly pesV1 Caiaill
i ilas JLSCAT JaaS Baslg dam s (58 GliaSg il ! @uuadl ol
Agrasally Aneadl Bpcuodl Gulgodl (B (o gl g0

- 190 -






§ a6l AN 100 uSias fiLa
SIS, . SalS Aumilinall welpall olia dlids g3l apg zyuod! g ¥

Ao julie Al Ay W gl Juolie JSy loelll OIS 0l Alisa i
oLt JLSal fe (4Y 0 Leyy) @én dae le G555 TLiaya
eblimal o Sas julae degama Bl e A3 301 il Lol
JeiSa (a0 7500 e madl sl bl Gotmey Layy oty S8y
om0 Sl b gabiog 3433 sad JSiiy ey 052 JSy

Lo g5 e Raaalaidl il (oo S o nas oty ompell il 058 ¥ ey

-
H
-

(). 3 bl by ginny ST 2y Lgand Ruomy o) Aol W1 35001 1 gomy
S, 5 of daals Aayys ‘g_e..b.:_"j YoV JSE o Sl bﬁlua.u‘g:_)
Habdasly dud el dadaie an s V. LSS 100 385 juaw 9f Guly Bl Y
2B I JSCat aed B Ghalill wied . alS gyuaddl Slgall Lo Jaul )
(J2) s M ding floadt (e gundl el B Blolie A i Gadsdl oLl
S - Ailad Akaie JS Juuyd (M S mangs LaSy  glondl palgl 2235 2.8,>
oladl 3 Adayly JiwS daknia angs ¥ . Le oS L Lgalis joloes - clitnal

Nagde Le g dags ¥ 1 Ude Shale 0685 Y caaan g 1305 . anl
8 Gasdl GLIU 3l Gliad e aps @ulad le Sl Jids Laig
Slalaciel s dusle¥1 ol stuie¥l wyuass A0ISL] s ol pat e flaadl 3530
oo Aols s Gulaiyg Fleall pada 5 AuSlelll - 350l A 01 3p0a0)
oadll audes Aualsl &y jlastly il Ldaall 38kl Glblitl o olbls Y
ol o uSiay - ugSiaa (e 75 Lis wa s O Ay Y (), et
Sl A gund! paddl pude cleell (goladl Gunill (oo Juay - 335,31 B 29251

AL o3 B et e 1aspe pa¥ Gty S0 o3 S o)

Iw

-192 -



sbasdl 1 of ol aal gloadt chade o pgdl 7500l 392 9 Canes s
B Bamandl LI oy @laliy¥h agaseds Liladl 38l lolial) macuy u®
O SbLS W Guawls 93] oSes o AN gaindt L8 3 ggun Lisadl Ghlill
aogi LaS) JLisiwdl Jloea padlad muin s ] 132 $adss &) iallals N
(A Jeaatt o
JISGT 8 3y putafly uSady Vg 0203 rraaanll Sleadl o2 el o3l )
ol S8ty . Slaetll @l ialt B cilapudl e debia® LT Ol LaY! ¢3S
LaSy . &y peaasdl ol il (S omienn 5T 3 Glolidt JS a3l cdgdt Lo Hlins Y
E¥usas 5 ypiaally 5, LIS @lyls 38453 (EIBH Juadll Lo LilssY
b Agiapl csladus Wl olis a5 . GI¥! (G puadl eblll B Bygluia yud
gloadl audia 5 crall Apguadt c¥Lal o Jis 1,331 Andlall Yol o (B
P53 B Al ydlg AL ot ppialadl 3 By padl cilagledd Josins
(") gLaatl

Jai OISl (e A ga cadl OISy (oo Ay sy ruaall dabsill el
LS pbg (Seay - eladll I gl A0S 301 31l juc o puadl coandl B
e ol Il o Ly=is Loy glgadl juSSS 1 Gl e zlaa¥l po S5
TS I ol ASUN Slomygll 038 iy S0 (oY dausdl o Aalsdd
B Jilas JS iy 55a¥l 623 3T Jalseg Gos ol Gae e Dlazel
Ax g0 3447 Layy dlyghg 5 ymmad Cilbls,l Lu8be U GLSLAL oY fladl
o8 day pdt bl B AL Wk Bhlie Lle eVl Gan LB dolasd)
093 el el gouidl Jolos Sllazs (B jdoll (e A Lill culSy il
St A ge Lnanad - aSH )l Say JS2) B gall pala¥1 BBLY Hlaoeil i
3235 LA Sl bl &ygas of Gyl iy - net-wave o network wave
e Ve B Leaudsi uaasd oSan sl Bleel (B i L dule Jagaidl (Sang
ALt I 808 Ao e JLESH OF A 0 LAY @l 8 gya i (), JBT T 358
Sl Lt 1 1a31) () gas ¥ ST Lol fahinn LSshon e yuan 3l OF 02
cdaadag eloelll j3 30 O AR A e o e gl aaday Ladn () - 0

e 5 ! -193 -



138 9 . Atsbd Blobill o Ausloelll - A8kl il ylat (o alaadh 3t
aagis A L] sa8le sale i B ols B Aakaill LI} aias A Aakaill IS 13}
o) LgiS ieloetily sgll o 3aaill eallols )W -5 Liayd aubst sl
G st nan Sl and gl oland¥ il (g ST bl asia¥l Jads Al e
Lkl Aol il Agaod) ) (6 sl eboe Lt cpm A15LEN CBLY g (AN ki

Jaelall aGell 3 cnugaadl cnaaddl e 5Ll g isuperior colliculus

898 Glie :elmUlg olgli vV

ol J3e adacugill flaatl 2ad le ol L 40l 3uhy cslgl!
Iy el Bk oLl . Lagins A5 ABMe (3 slonlllg slgtl y3las . apaonll
() slelll I} Gaylall 8 shelt SO gt IS

oLy Wy glaitly J5 0N o yi8 Lote JSI d3rate 65 ) sLall @y
CIPUIPE TRUIPS PP PICAPE ISERP A I WCAAR PR IS EX R I
Abealt il Sttt Glolilt I} A yansg visceral Lygdio g

o Labilolitg aesibodl AuS,ll 31gill Lagac Loin CadiSoul La Junnly
et 31l e upatd 10a Galaing « (6 pmSI 31! Conagd N Juaal)
3150 guS . olgall A8Lo] draat Asaill 31581 (> gl g glnia ;e .pulvinar
o8 el 8 Sboly w3 aoelll AUST B 7 g s Baamms LSS iyl
s - gl (3 L 35S onnd ) oD i Lkl 33,880 Y 3,1
Weaiie 3y peay dadl s EM aludl Loyl M Olos’ )l 3 il 31521
Glolitl s laelll yuSe e (Y885 38T 0555 ol Jetimag) JBWI e
91 1S Giandl pe Lguinay Apsbgll (o) aaseis ¥ - Loy Leud Aoyt 350
flaadl e 3V Caallt 3 La 5L e

Cnoladl Gl oLl o Auadlaall (g5all sl uaal o Y 2 0 @eadll (e SIS
St tSP e M gy - Uil Gurae Sy 1519 )00 pon oty
watyg —Gblill ola @ gl g eSI cdlimmially Floall aulaght yasuailly
A ol SlaSsbuadly obmiWy sl Apeab a8 330l Uiyl Baiadl 652

- 194 -



padeiond OF apdl Ga conall lS)o S 58 (5 Le eiagly g gl 4yl
of i lia Gutiy Luadesd Goly Lagy B3 e 331 31,00 8 wascll Gl i
(), 1 goeat e Buslgll g8l 01a 55ud «labaf Gsylall Laxs

obslucial L (opiid ) Adloelll ol 02h (B Arranll LI @udis
Sl foo alS AlS Auauinga Auis g celoedll ) Lo jaloen Juu )3 3,800
da)s - Laad OIS Lajlans dxgf e Lean g paaeadSIL onhasijo cnallis (nifgpd
Laally core w3t (JaW e ondhaens (nodlaias Aeand! LS cilslaial
E\.L.n:...u Golie ABuy Bugiwiy legara 8 ) LS. pesxS . matrix
3 ues S Jm 5380 LoD L Sl I Bholidl 0 Adacngin ciliyds B 5oae
sloeldl B Lidl o gudo Aadaill Laililedy aulantl 3uS 01 3l gill (B 3 ppaually
JSE Lt cstshatial LS. Jead oot ST @S 0MS dfkal ‘.__,13'}" Sl
o 29 Byglarie AgSlod Glolia ue B Aumlaall cligdall ) GLED S
Sl garme LA} By auasd o dSacliueg el jall doliill j533 e ping
Lagy idudloelll ddlidtond dlpas cilaglas cldl Jaiy Ladyy - LSIN (0 3 uS
g5 Al HLATY dauly Laaadl SLBMESY! e e Ll acloy
(%), g ppads e 6Y s oY 33aaia il gl

Waally Aadlall SUoLG) Y1 £ .V

Al alilaie YoV JSAS L8 Bl o calbals W ol Suiais A ,3 A5
G A Halond (S +JUM Jaw e () STl WIS G Sl S0
sl Il LS. 5 cilSgdull (e 533 Jolg 35l00ul Al )l A dadl B 45i5
S ol b ¥ i JB I 1 0939 -coesal il STonll A3 g9 (g a1
el I lacasdl Bl aeall Aabaill ¢ A 0 30an dawugD o puSall Ll
JLEi Wl Jlak Aoe ity ol 505 (650 Al gl 3 pny Globiang 3g¥ (g punll
(™) 4 ole¥1 3091 Apbomaa¥ Jooasy LSucwdASI 5t

Sl dla¥l clstana¥! jlael L8 Guidyag Ll ol 3o¥ alagl)
o Maa¥! Jie daagial! Lol aule Jsas JShg A pu 2815 . AsB Aadl

- 195 -



Lzl Aalaill N diag GIg¥ (gruadl sloetll ) Auiladl 30l 3yl
i vall Aalaill g 3903 LAl ULl Jie s i Agiall cibilatel . lagll
VS TP TP [ SN P EL I P> [Pr Wi RIS B et S
@lidall 3 Lgebunt angd il Auayelt Aguaall WL & yoe Sl obag padl
oo 53 L1 ol ol lgls atiis aatl 51 i S (e - Banll
Apan 0 Aanl Juad 553 St s Il dendty w8352 O 2ot 22
(Bl eunSia) Bpmaal glaiunl) 3agd Al @bl LI Alentil

aiadl Aaseanlly (aLa¥1 1) Ladladl 33530 LI agass Ll oS
couScatty sl It sloedll cye 3,850t HliseW b auad as (alsdl II)
aadall Uiy il galgdl Sloell joodl o a Lin Aaladl suclall
8 Il 38 LeS) LeBuagiom il Apalell LA Jay oof gasll (e 2wl
0552 O gsts Laday (Aailad! S, 3lgitl I oW 5 puadl slelll jlue
oLoid Aty . LisB Auakgn 3155 I Aealsll Aa dall e Sloell hasa¥!
ol 3ot gl At Agadall 1 gabglt JE0U o Baclall 5 (Sl
(™) 3ale Ligd ol )l &GN 2adall e

B3 oI Cipldl gy flasdl Glalie o Sillls ;¥ ) it e
Seadl 2 a3s8 Slate da g3 ¥ il g (A1 L Juiadld GL3 pulie plise 5
9 8 ilin Ak pday wdasys A5l 5T Auslga Gobia ao 53 ¥ —olell Sl
daga ¥ alin e yuatyg B cbilatal Gapde e U5y JCA0 B pbbe ja
caa (daSlang 339 Jlatio) pe) B aalaill I A Aalaill e pbls Hluws
gleadl e Baae il agasd anc @éyg A I B (e 2900 281 Hlway
UL, ol ket - a3 03 2eall Cilaladl o3 Jie OF g 389 LT s 30
B Il ga LS (Lgud @Sl (Siar ¥ GilaidS 55 dag sl Adaball
Luebel A 1o Alagll Y=V JSAN LB apedl ol 3L (Mg puatl
Bskell (g5ll e 13) Uiyl 12 praay Ay 22iall cillols Leliad
Llet Ll 2S Al ¢re alaglald 383 Wil egis ey <dalainll 3 Aealill
wadll pudag davgill GAawall Gadll B 45ed Il JuaS i el oaid!

- 196 -



Aol asens A podt ol (Al lagdall 505 Ilis (g t el
3 Qa3 B Ol jluas el Cllasy g gl ZHadl s 5 yasill
edillag (o S

«Lg39a) Lande iblolus M #1530 joead ks JSliy gl o e Jeiiandl B
obos 0g® 108 Jguu OF Aaing -1 palluasey By as s G2 el
2 Slajadl o s9ally it I3 1 G sall g aetild Bilas juaaidl . Shean!
ol byl hauad AygB AL gl ol Aanbod dagly) sgiadl Jin1s (550 . sleaSH
wailijead s 9l - end 1l (A g1 il ol liaiad! L3 Lia oibiga¥
dastgpdl Jia) Lo 3aainll cadaadl 3505 @dlelantl ygyini sl o
Syl o it gy aass Ti(Gulls 53 ol 6599 Auiuag)yasel
JS captel B JEL Qo e (0590 ssia Laly 0a? Juiad) e 239l
~oLE Aygluie of 350 Ayglacie ciliniandl o 558015 s iandl U3 1s adaly,

OS2 @ o) @llud! e 5801 O v—-—S 29 3958 e e QLS (g2

lin .az. a0l e duan 12y uJ_g.u:_g :_‘.a-_m_g uL..a.iY‘ &LA.) = (Lé.a.]n.’.d
(7). LW B anaadt Hlgandl i) paianey punl g BLASILY ayads gl
Aguadl SULs Y e cexdt 550 ‘QLuJ‘Yl '&Ln.} ASdy Aulads 43 jaa 90

s oS S8y Uiday e 508

o T A pglally Auila ) Siylt 0 .V

il lilad J31al B g pad! flasll B Sl L3 Lol dak Eras
Mish- (1S iiia 1509 Ungerleider juud,oii Glied e 5381 gass oy pediaad|
35l O (LesassS o plaidily ks Auiadl Ansall asall agall 2 kin
e Logilay aciel . caliaiio onilod cndasls Jglay pu apazd) elalll o
BSISY Bpreaall R gl ganilly Aoy p 5301 Siladl (o Aiddss
Blall 35,3l Ay puall cilyuah Lesd g wslad g3l B pulu Jialy
IS Sade il goha sl 39,3 Cilyady Abell 2 aall padll bty
ol 3930 s el eliaadl i uall padlt Caliy Bball 39,30l cile (Y-

- 197 -



o0 -2yl ebed W op Susaill B Sligae e el AL G lasndl Ll
AY3e-1 | PEORTUNSIEN (3 NEN IR PATFLACEPIE P LI PP SEN PPN
ol Jis Ay juadl S 001 pledl 2l laudl e auall Gadll caliy lall
rantl Shgadl oy e bk (e Sa3ads G A Ussasl! gl G way Bua
waddl O (nSdiray jualroil cuseiitl flondl ;B adngs caliy grstuall
lgale B ailly sl el B Auacaieio 3515 Lle (e Lol Léauall
o all a9 AHISU BN Gliust (659500 Al gHladl Gadll Leiy
e aas Lagd L bholl poguatll cibulys caaes Vlaaa L) Caydall

cSpadl liacl ale ;8 AsglHH o OFI Jiang (nSiiaag aaly2il

- 198 -






ws pedadly il cnibaglall (e oyl e pgudl ibiac Yl clale Giaziy
putal iladl eloelll (3 (6551300 OlikaT 1 F9¥H (G uasdl eloelll B Gluclin
A Al g AL o puadl guialalll IS iba LA jay - gamndl il
pid il ida i el L ) lin (s diang s lid) e aall padll
09 103ty daaondly S Jalod e Jgiens Jhadlliay gl Gad
4l 5,0 Flilly LLawll Léacall dlelll b yg . Lo el sLusd Caliss
s o guslindl Jra sl B doe ingh slesl gag (g ysadidl uandl Yt s
dougidl & aualt eloetll IS I9WH (g pasdl cloelil (o (g pelall Luald o poety
et eloeltl 3] fayay dsbasial Juuys ILin (pag - ol (g yladl cloetll )
sliadlly Ll gluadl sl LS. @i g3 . gt Gadll auil usbad!
calaal e o 533 Y A5, iyl ol gre glisd r - Gandly 25, g
Sl HLE milay . A g laadt eloelll B Aguantl LIS dbo 5535 15,458
Legusiiy gloah of adl ol cpadl Jseogd 3 g il Aayeadt AL @l LAY
1 rls 9 iy 13ke 5Hla g relally ilauth LA aas - (Jadl (s1)
A e (Jaddd 439,019 W31ya50

oo ¢ 3l AwadaLanll cillals W (pe S (g pglally ibaudt oy sl
O ! ol B o g ggladl éanall sl B dols . Globill
(). daas a6 e (aanians g g pbaadl

R N ST R VE A {PV-V-1 (PRV-PA PN | gy
ot S J81 (L35 0631 @l casn gt oLl JS pellay Loty
bt abel sasdl clmlll ¢o SO Slaie¥l iolagandl Gluadll @igs wddl Yl
oadllaada cbady Syl Judy Srodl sl bl oty Jaddly o580
8ageadl H131) Gl ra il LelS L atis dcale¥l Agdall el y gt
Jie 0004859 dlaid g S ol Ll dusn gl Lgnalagy (Yo V JSE g Apalad
YLl ol @Sl g WL iiW e suaitly onadl OS> 9f JSugdl ulS s
el Liaall HIa51 16, ga ddUl HoSanll wilidac 8 LeS) andstodl 3 calll

- 200 -



OLSAI 3 Lgolaai asayy Lelladl uiad slaje 3lats oUiSISly . (pde
3 a3l Ghe Laskaiel ayjg il galadt Sle Laslasel Jasg ioylajdly
il B il e Sty dagdasedl 1as Cllatyg . 3lailly 3 pusastly Aa,Leull
1 Gy cbaglaald 5Lkl Gty 5S¢ pall ASmlly (A uliie
) paddl pulia slod Les pady i sl Aayd) A0a il Sl gll siag
c0d>g

Bhlie Al Gl sLod (o abe¥l o5l i gl Gaill adie slond Capay
s 5gladt Algll 315001 B Apandl LS stasel fa yolod LSloelit LY
(8. 850l H3laidl gn S JSy i) il paie elond 3133 . Alawugil!
wolaadly (S pdl Jud el Uil e Gdals A8 Sl g Bl e days s
I e (aiST 35 Wy 0ygal 0389 cdacugill Leaually oo licll Léduall
paie slod o (AW LSyl el il 5i oW1 st cle Bl 3y ilin dayiyg ¥
Lo oo 3 piln oazems M gl eloelll 8 3 o) Aakaill L guadt Gaall
vadll augs Gblic .ciliga,gdl 5158l e Jobuldl hypothalamus sigtl cos
~AS podlg Apeusdl BlaLill S e cilaglal et 5L auog o2 AL gunl
aliodt el 3, alilly Galdl 5y mad Cilagla ) (ujies 51 Lgadllyg cyag
e Galodl Juadll LB dazill ol Jaliis . o500

Sl B2 oy el @l adatly Lo Ul )l oligad! pliadll dags
eda da, 335 . globus pallidus 3oLl 5,S01 9 data 581 el Jaisg eledll
LS 5T A ol JLadWI e Judlang @il gdl LS ol Aaguall Glolitd
adall Jias «slate yud ebomly gl elond My 2 clyylaall LB . LS ot @alaally
floall pada 38150 @al dgaclall

o 3rdle Lajslona cloelll (o 3agaall lidall B Luand) LS Ju )
Gaelall adal stia lell Jods Aoy cillazms Gayle e - dabasll @uwsil
vora Jis Sl el 8 (i Buaelall agadl 505 (M el ) susle
Bl Sy gaa ondas Ut (Huntington ogime 5ila (o509 ¢ guaiS)ls
(70,38 )at otz s ) s

-201 -



pasxliv.y

ULy e el niage ondl dntams )i Ontuds Juadll 138 203
cllalaie s LM Uiagly - guoll padll pada sbody slell - oo sl dppasdl
csloelll Glaliag slglt (693 ope Jila ac @gal A ye Baylas

aayt 2 5ul! Lgasanas g ayiloetll yjlaatl cllalaieall ale fase 2a3
355 3 LS aluan i SLaly Holontl sbgail oSLel e il ylal e balaicl
of Asabal b flaast j33a ;B ALolll AuSlonlll culobatia¥l @uend Sas iLgia
s O 0Sas csazill s le 1olasely  duils of duan ) 2265 oolsluial
el gousdl B ST of Gatian e Bl (s Stns A Aapadt FLLL
i SLETY Layycs 3,808 S sl 151 By s (oLg el
a3 - SiS1 ol uasmians () Jaad i Jolpdl 028 SIS S A ga il S
sJazell 3 5ike LGS S e el s 3 Hagd ASB001 Adua g

L) el e Lol 3ga il lbbas W oy joerasll Gubad Lle
293 olils Lag) L) slgbly eloelll O Gusan 389 Ul conimioat @linall dgas !
et Slgll Lgale 3 pdapud! (Say ¥ LGS I raal gl a5 a3
alae wlalodl e Jil 1)anae i) 315y Auilaudl 3283 315381 aud Las
Aia sl Agan 1 Ayl &b jlae Jasd of oS Lagac Auskel 05

el jluall iptainaye a)bas o eboedll P &g puadl obaglald Jias
el L0 8 lyloadt Tues  (Jaald 3ug)00) (g ettt Hluutty (15030 a9, 0)
Sheall) laedl e aall cloelit obadly HliBatiag LB yudy Is¥ et
A Oltiay wLia o (6 etadl Hlaadl) LALN (g lasl claelh o] (ilayll
Loty o631 300 Oloplity s gl paill pudis slod (2 Adkiies ofj
Shell pabieiuny plaay SIS dpelgl 3uh)M e Jsiuws §madl Sl
LA, Ae gaall 3,5 ot JLaadl 4y suall cilaglall (6 ekl

Jradll B qungit OF g «lBSHY aak ¥ alama¥ I Jgoendt 1
A9 G adl clelll 659 Lasd sloelll gcadd 3aell palluaddt Jglislg o S0
Leliesg A yuadl laglall Jlxy 25y

-202 -



el gt

(pal) VAVA Ligd e Juas o oSupal @lle 1(Y2 -1 2 1811) Simon. genw (V)

~(e23M) SUT e :(V4VA - 1414) Korbinian Brodmann glasg)q OliweS (¥)

elond oo dall y3 e Al 35ks Lajliely Braak, 1980 3 yuaill dul judls wagl (Y)
Slolill o 9uadt ol sLazed Y=V 1=V on iy o )0 elp2] iy ¥ OLui o
JBaine AU Clalalie pa «Labad Ruaalé (595 ol oSy + Bal sy Baaee ASLonll

gyl g TNy 3 A pand) FLLl @byl o dlaladdt Lalaill 7l bl @uns (2)
(e2231) DP & puadl 23kailly (iunelit & puad! A3kaitl) augll G sealt 4alailly

ULt S35 e 58 jlex S5gaSH Hlasa 3 AUsLa) :bus architecture jlaall alals (0)
(eall) S350saH B3eat O of S3300aSH Slgima o

.Allman, 1999 :Zeki, 1993 _415S Lyl a3l tZeki, 1974 :Allman and Kaas, 1971 (1)

5L Wl - rsaall Hleadl mapdS o8 Lawaiis Ule : Rockland LilSy; cnlilS (V)
(p20al) sain Lol (e Supel @lte : (- V4TY) Pandya

25 Ll TS & paa ) Aalailly g pmsadl eloanddl Jait sy (JUI Jias e (A)
Rockland and Van) ggal (2 Jgg Ainw Laaio Gllia (o il Ay s,
Johnson and Burkhalter, 1997 + Salin and Bullier,1995 ji3L, .(Hoescn, 1994 Rockland. 1997,
Jsaiidh 250l - adhalll Sl Y1

Rockland and Pandya, jshaad) ¢ye beubiadt 028 Canad 331 duala ¥ @3N Sl (1)
Felleman and Van Essen, 1991 Maunsell and Vall Essen, 1983, 1979 Ander-
son et al., 1990 Zcki and Shipp, 1988. Barbas, 1986' Kennedy and Bullier,
Salin ydasl Jabeld Zasiyl .3l of Loy Aol o A yuS Cillalaiea 05015 . 1985
onsiSYl Gloliald @ ais dday s Young, 2002 dayis Bullier, 1995. and
oeSagd Y=Y JSAN &55 35 all e elod 8 agadl i Laguosll LelS praeaall
i all Gaill o lasly Al GOl oy Sl ¥y Gloliall bl olagles
.(Salcem et al., 2000 :Lewis and Van Essen, 2000)

-203 -



13030l g (Hilgetag, O'Neill and Young, 1996 wsyatt ayell 73l 5,88 a2l (V)
JLeSH e ag Sy s gl JISEYN 038 e 5iall 3)phain undgad iyl
e 3032 Lo O AL - B Wl Voo g g wgpaansth Sleatt ol 1saiindy
ae o9 Lauds 5580 Of 93 Aditas Aahjuay Lioys gyuis 4B Aslaia ¥
.(Young, 2002) Y VY s sl 2wl 3 Sligiud!

Zeki, 1993. (W)

a3 Y ey ... " ol Webster, Backhevalier and Ungerleider, 1994 zaiiz ol (1Y)
ey g addl ailgadl B Aa gl LN Guanls B desieindl aelgall
Lyl bl " gaandl el 3dobiey @l ol )W 31 Al sy s gdensnlt
Rampel-Clower and Barbas, 2000.

e ol LAY cuB55 Nowak and Bullier, 1997 tSchmolesky ctal., 1998 alps (V)
LASlelll 3ottt

4555 . Bair, 1999 «Bair and Koch, 1996 ‘Marsilek, Koch and Maunsell, 1997 (1 ¢)
50 e V-0 8 A8 Al e SIS ASLAS) A sl

I35 -3 blie @il eloud Al adied a3 e esdlidtine UG Aldiue (el dliay (V0)
Slelh I Aty 5STe auaadt cloelll e aaB il oW1 eloedtl fn Bl Eejo
P Abas slgll (g3 Sl wial gy asess @il 5l elaelll I 3a5le dacasy
(V=0 auill) Saelall §Loadh aiiog floadt gl I HLABY) Laudy Joiss @il s
«claustrum GLll Gewy spaadl eloell juhio a3 e Slalaialg 335l e ilbls))

£l el Salt 2l Lo gL . 55ttt Ll et calgll ) i o (V1)
@aSla s Sherman and Guillery, 2001 Loty .Jones, 1985 @g Ll Jo ol
A ssanidg S

vkl Lyaiadll 31530 ) 3 -dilia Laygloes 320 Goudatl LSS pang Jouys (VV)
3pguall il Lutalt alsill 3ot Gapbo oy (6 panelt Lot e Bl Ry Jainss
e ol JSing Bah Al Al Ay pua Il SN G5ill da5yS  (Raela¥)
(liad! i auall elolly Latsdl gslasdl elalil Lgia) Aabidea Ay puny A8l Gholie
peidie lalay Aol cslol ;N1 Jadd sl Bllad e LS Tagl 705 Lady
-(Gricve, Acuna and Cuderio, 2000) & joeadl @ugasdl Aakailly Lgadl adll

L jlae gl Hasdl dalyiyl lags e il yugeash @lodys g &l ys il (VA)
$3ly dougill Lol B ao gus doldidy o g S 3o ol 9l 3ty 0Ly
ds 555 Robinson and Cowie, 1997 a3 (Kinomura et al., 1996) e Sli
copall OIS jon g LW ¥ g5 B Baaiadl 314301

-204 -



LoLalg Jones, 2002, 3 Zuasela Licdly allh 3 abgl LS malsll Luadll (14)
LA LSS Jlie (0-T @andlt) dasladl 2080 3193l (B dgdo g 3 Aupasll

(uallg Aala¥l b slana¥ 393 Lulyd) 3acls &y)lhe Barone et al., 2000 ass) (Y-)

@29 duSe S Sk Aouwsll Lubaiall Aakit) LLs Hupe et al., 1998 Cadsy (YY)
Askaill 3 Gyl 3p0ustl Jaad I AL JaW B peadl GLl (3 Gglman
Jlame 3 e jhod Arbomsea¥l 335m0 cpsiiadly wldl Adyplay lasugll 2uéauall
Eoljind) i ill jeymld Alat U1 JLES G el (5 . SondSI Lozl
g o SeanadASIH JlamzaW Tloma Globie ddainl IS Sy Sl Loyl
’ oSS

Bourassa and Deschenes, 1995. tRockland, 1994, 1996 :Ojima. 1994 (¥¥)

o8 Bup il yud ol ALl A3y Aty Busall Shalaia¥l gy jugadd) (o581 (YY)
e Gy all sig) dege leLitTat ilin 355 Layy - Crick and Koch, 1998a
a0l Fpeand) LI (6 e

Johannes Diderik van gails¢dl @lald cowiS) :van der Waals udla 5 ol (553 (Y¢)
Jashg )3 Aoe s Gaadl 5l ciliyioadl o 8L of Qi (o5® der Waals)
ciliaia pe gl pandl pe Lgany SligadU Sobind 9,4t Jelantt o acealostt
(e all) Wolaie

Slaaidl e rals ot e Jid Lo la Apuilan 59c3 Crick and Jones, 1993 aa5y (Y0)
o Ll 0,0 ugeaitl el pludl o sliaidl 30U ol jliss ¢ LaSBY 3acl gl
.(Le Bihan et al., 2001 ) HLi53 ,551

B paadl 3141 o Sunaild padl (555la3 e 3 OLSLalll oLl ol piasy (Y1)
Milner and o158 auGy (Ungerleider and Mishkin, 1982). a5l coda a5l
clac clele 5 (S dSY ¥ gl e dadly a5 3,105 Goodale, 1993
dabh i Se cBg B i pudid) clale gl | joadtl ope JICAN 03s @gil
.(Bridgeman et al., 1979 JUM Juaw o) LSy dgxgog Audpre & juny

e G g g pglad HLal cpa e pan Y=V JSAH e (st B Lill Lo Gl (YY)
of o ¥ oYY oo (FST (STPp STPa GLL . ila I Hludl e e asdl
sa—=y (Y- + ) Karnath, tSaleem ct al., 2000) La—gie i ) Wggouy coeadS
olduad) yadll dagys S5 Apanadl cibalasa¥t Ungerleider and Desimone, 1991
A 6t padlly il

Oa Y Jizs ggicl el @ o AY 10 W guadl padll pada el Jias ¥ Leine (YA)
elod (pe AT+ Mg e3all slond oo 1+, 0 (IS Blie dasDad) IS oLl

- 205 -



ole s ¥ plaall 3G A55bia gl paidl pidis sbod sbasial . pluusY)
O 45840 Ay gt LB 55 . (Preuss, 2000) Legae gragaadl gnesadll
e 3pe 8 ke gannd oLgiiWy Lail) oolails Luoli g igend) paill paise Gblis
.(Germichacl and Price, 1994 .uls pe « pdasl) dwpids dipas Apuac L
fomiaadl padll aadae sl (e Asakedly LKdSY ilens¥I ) by LA Sk
Grafman, Holyoak, and Boller (1995); Fuster, (1997): Goldberg (2001); and
Miller and Cohen 2001.
o2 & Aakill aied A0aldg Auols Agaeladl aially Grugand) cpuadll on @ilalaza¥l (¥4)
initazes oy e iy dada Sl gl o 05 A et paddl pade
Caliden 3o I} 1 RSyl J3 alaitl 4sa3g A Aakaill ) a3 Lol onadasens
JE 1 kgt b ol dalasdd @uundl (pe
IS0 su8lEall e ope LiygaullS GLed (o L ool Raagydo” Aualys 33p05 5 (V)
ay 19,535 LaS) JalS e 92 - O3Sy o0 (0 Bl )5 el Yol puld ol e
Yo a¥l ity 5ol agigue (goeids 19518 . aNSHN o AS 5500 (e Lgjame o(clls
it +LagS)3 @5 dabal paupdl el cudall 5)8 13] L Lgaezat @Vl oo 335
I3 JiB gl cila ) =353 & GLe diy Lagd - Ohasag edass ety
sl ¢ guud pinas (53955s 1had3ia Biee 3yiee 3abe Lagax Laaall S5l plaf Auiayy
dandl LB @Slag (SEGN JSEs C1ywa 350e (a9 (MPTP 3slay Bgle Hlaadl oIS
S 8 I3duny rganill giadld e¥5a Apaclall wasde b pralygall Anaill
3 pa Huds 1g0a8g Lids Liea LS 3o «Langston and Palfreman, 1995)) Al
ol S 70 e i ¥ e gl ol Gle =Y=) @il ylail — 6,501

- 206 -



sl Juaat!
elomldl 2159 Lo ) Ll
H9Y Gpadt

SO Caml 3 g 583 aane Bty (il eye lumy BB 60
w39 i CL'-)'“ B 1 { I BN | ) PV TP QR e al
-.d_):r_'ig &all Yy J.E.dr A | || c,.‘.bb." Jas sl gl

"Dreams of Reason Jaatl aMai” iy (3hials jiste

zoosl! it Baaatia dall ) (B Wbl P radl sloelll Jiny
il paig cdum gull o Lol B)y5uall pallias uSEs Les gl Aulley
s ot LgiCT . aogll Ganlly @ oll Jsday Lialsd! cilaglaldly i3 5uall
el oy o yg3s Lagac 239, S 5,58 3holie fe S9N A SLeldl A kel
S radl Syl olaally g puadh AW (B Luyds Glusd fa

Aaiaae pilinay o pus dul) Joeosll (S slaelll (a5 ST GLE7 (S
38 a3 i pdal ogs Y1 Souasll eloelll Gle wie phaudl e gy
oAt o8 alilria¥l Cancaiy . il aselt Zyalh B Asjuadl cillasul
S Jlore dyaoes o e Y A yun GbLL

olanst! Bd il Aaka il Agbloelll 38,0l Aalaie Lolad g ¥ I3 gy
sloeldl LS 355 Jao Ladn LAV Gt sl Ul slad by (Y - A @uuall)
Gt 3yl ASLET (e B3 ol dBLad Loy Ll oY1 (6 juall

- 207 -



s A U ol oladly sy JSCas o dawedt Al auall 85t T
Shese 8 eloelll 3 W Junsg 5 pilin G199 6 pantt cloelll PO Lanasi
of Uasdba G181 138 ae 3am3g - Liball A el gull dpusdl ey Lalasll i
aielgall asdlyg Q}Sﬂ ol el Ul fya JS 83,0500kl 3ol 8] Cadls)
s 483 a8y . augdl Autaiall Aaba il LB fe bt JS ciiiow
2t roas cpabuall Jalin) A9V g piadh sboelll sueud o oygilas (in ya
Jsisadd ida Bl Hloalh Jui st (A W 4iST (Y=Y @l 5 blindsighted
(). ess 130 e

o2 puandl LS JLasiat Jles pailad. (23U 0 ewdll B
AN Gilaglan Ja5 e A giius a9 cSadl el e Libadl ot )0l o2n
‘¢lo dads gl Aol I

1 auBl o gagle Blalio V LA
Al pdlg LIS LA & puadl Glolil

L,'s «JLM.:., A9V paddl el il (vz) Aol Ay pn I Aakastl dass
Uz’ Gsbualy 9V (g maadh cloelll LS aGa3 () - A JSEN) L ya5 @onsn!
Aakaiald 05Ss WIAY Ae iy ANES Ayl ATkl LB LaySlias S) ddasil
Sradl eloelll B oo okl a5l JEUI Lty ggdadl Sl 00501 3y yua )t
00 05 18T 3380 4l pIleS Eaae WL Bae pa o ¥ - £ JSAN) oY
<A dall duh 0 e lled Gl s

AU 3y ypadl Aabailly SIgW (5 peaddl cloelll Aadate cny dada sl siay
L yadl G b L s meag - Slemtil slbaidl y e dlinta 35,0,
LM Ld_,.n.c. WSyl PJLL“JQJQ_:-_: Wl e Y Aabls sgus VL e
gl alaeioly dallysdl @y B &asdl 5yl 1s 2S5 . 3bLL o3 o
OLad¥l s (MAGI (addl (g gy (N(V-A JSEM) arlaliall oyl dgls
<A gl QUaBY aluniily 5,560 LB CadiCall Jilea wedlall sasie i e

-208 -



Macaque

S— e Horizon
lem Lem " e Upper vertical meridian
- = « Lower vertical meridian
o Fovea

asmalll Sas tOlad W g 33a 1 o8 2o puadl Blolia LY oda yiguad ) A ST
I35 Le . olad¥l o MG (el L8 3ause dall )5 Guandoliadl o0l L agds ol
oIl 3,50 oo AbLase olie JSA) gy «grann il jals B Lailslaely LedlSLa
asLadl o)}mu_H)Luu (esld (638501 Sl e L3S, LT Y] gty ) Ui
LN el fid el Guale 3 LS cnaddl amdl Lo Auudadll dug ) dalaiea
e Jans leadl L le flastl (e alsdl 3l g gl bl ulSai¥ls Jail sugae el ys
Hadjikhani et al., 1998

2 Gus odl Jlana Vi Jlal oMU Jgoid! dido sl e Juds Y
die JLEUY! wie - 3! el LI U500 2k L2 - bl J5ois
B Glolie LI JLESY) wic AILall oiis 3« gf AL Ayl Alait] |
3 Sl W loea cpo ST AAEN Ay pen I At il Sl @Y loma . g 5
ool bl LS (e dgiadl pamnd 3ot g8 50 aiSS (A g¥ (¢ puandl sLlll
a3k il oia L 35l Byl A5kl B 3 uae 305 S Lle Y
() gt b cagigns Lgie 81 . JSLATg 05Ul A5,y Genld Al e
Sheo 13) Lgbli yalaty .5 ,uasll colalodl of doglastl of oylicazll Boloiu
RPN S FRIEN -]

el e el - 209 -



Amaiall Jle asgs ¥ itdia Jie (JSUE audos drengdt OlalalS (S
oLl Tt Lids . dagondd (653 LSS 3ucddl B puis ¥ . (S0-Y JSal S05)
o uac Sl B g ol 13 (ra 5989 riibis A1)} ST Gy oF oY
2 Peterhans 331,35 o ;5u)g der Heydt cios 53 (52 e ang)y caduasl
EOINET T I CUR TN NI (I ER POTORRE TV PUIPS
0553 aBy . (Y-A JSLaN) Aanglly Ludgod) colalol pe JSI Al s Cagmins
(), L5 dgalall JISEY sgaxid Tage Apuandl LIS o2a

la iUl B i Loy LW olia o SLuseWl b Laoly iiiud
el of Gaadl ol 3ol of JGaILy Badmea wcnalBlondl JiaS LN Ay puandl
e B3N e glall las Aakaill LIS (e Aueyd Aegarms Of Bganyl)
Gl A g ! UL 3505 LW JSE ausy Leoladls: (e gaall
39550 ¢y A phaw Ally JSAN 3h) B Al A pead! ASlaill g3 e EranTs
), _SLal JS 5 Lad Aalaill oius paul L3l

-210-



CHAPTER EIGHT | Going Beyond the Primary Visual Cortex
Fixation

Moving bar

A1 ol By el alalontld 00 Ay yandt Aal il LU Solatiad ¥ - A SN
el Adle o Bamey 3,80l Alieie o duhiao dgasll Bl Lo Acinall
g0 Cepuin i) L ol A LRl als e Fin g Llad sgeal corind ol
L] :CLadadl ol J&5 wquball e (S el sady ons 1B L cenlia Sy
i 1D L Ll A5l Uy Bpangll BBl o iadly (8 ] Olesndll 1)
S Al @lSgall e Lgm¥l doglas sl Lasaoey i e Aalo Uinl Suinall 2501
Ayt Gl iy Leles Gapen Gdeal s somadll e Led] Hla 3ams JS cilelausly

Peterhans and von der Heydt, 1991. ;e Jaas - 3ualsly dusleyl

-211-



o o(V3) QS By Askoia a5 3 ik AU Ay puad! Aalaitl goxy
23T5 Sotall s madl Jlmall ylads g puad! @lall 3yglaiin Gagipa 5y310 Jiias
syl Ay eaddl 3abailly (V3A) 125050 5y uadl Aakaill Lgalaly . Lacall
(Y = A JSENY Lagy gl S bl oya Jatiad Lagd olaysd plizlaie (V4)
(AW G puadl sloelll o 3 ylin cilaglall R 3t Ay yuadl 350l Judios
LA ASLN o jaa I uiGlaill fye Aiadie slslusal Liagl Judiwss
go Losas 1 any Lt Jldiad ¥loa o ST Ledluiad w¥lay
il ) (8 eyl dadtiod 8y yanll Asleall aygll zpuall aeliad
aul] plass g2l pungll o img fovea 3)5ill 5 ciliimall Jras will s
()zsle

3ot Agdndo g3 les¥ tye HESH C8jad Y L puiaall 148 e Jlondl patiansy
LU crde s 435,01 (3 A8loutll Blalitl e Billadl 2is Lauals L3l
Maall pLaiesdld 328 Clladl dasny W) g9 Y dgsacaal

Al 3kl Aluating (gdtt &Iys) Y oA

ey (M) a1 Ll 3 Jaadl s g0 C7), yogiisds 351 1S3 LS
¢ guall CJMAQAWQL:WUSM| doliill e o5l Jluan.)
Agiays 8 geall ASH aulall oy gill sl g (¥ - ¥ adll) Ao gyl
O25Sa B (6 S il T A5G (I Ol (e Guaidl clale diaxiy
Ol 0 e LB 0ad B Adpdl ol ;uaS L) o ¥ s gl jual aulall
IS Al A LS g3 - il 2 gl jiima LAGS e Lo as ] Jas
91 #18)501 elavadl ¢ guns o o yaudl ¢ il (il gl 8 Loy a5 duuas
Jsbo (295 BN @2 ) 108 ey e gis phias (po il jawl gl
LglS S YL 8 5u s ) Al

o2 Ayl Ay Aakaill O Lle S o iages Siboest Aliuleu B
H—_e—&:l’_llu.l_ﬂm‘)_.ﬁw‘_,-u.’ul nﬂb)!u.ﬁ«b_)_g_'d._;hw?‘ 3yall
Jias 305l 39550 B dn sl Jolal Zabill LS Aucalaond > g guca g, ¢SII

-212-



JSo Aol Jabo o Vot 0yl A9 (G Bl S LBl LS. 30 5o e
f-y.'aﬂbna.}AS-mA .Cu.!n:i_)‘ LdSh,..a.-}Jl a:-_ga_).na..b?-m LA.\)&A_).L@
dabaill A5 ol Lot JLgdbdninl Jles e Jodadl Adacigin 3 guay
Letbaiion! Jloes 5 HLaiW L5 Jslall dldaygin 2 gll Aakail dayl,51 &y peaul
() S jlas ¥ Jlams (oo 3uatian Ailate 3 il jdmalt aalall )il Aucuily
Ao gi B Ayl Ay yendl Aatail) o el ASEDY LI 3959 juniay ¥
o>l gblie B

AN Gzl il plasadl Jobo e il gy of Sas didl B
A (Aaala¥ 5yguatt HIa31) Ab3atl Aoy Gl e eho i aauall yailly
wsabaydl 55 UL @Iladt ole IV masy Oygubaall iy . SLESH S ol I W
sl M - 3ty Gl (A Osle Hgaiaals Jaged e calicey ¥ S0
3529 S dauiu 3 o (05,0 (531 sl W1y JSAN ey @ (ol W)
0 DOy P B T LS (- 0-79-1 1| - ST | - OO U B R-7

elonlll (a6 5ol 1 3 Glolild oe aue ol flaads Lauds gl jysaitt aSi
s iy (ol gt e «Sondly oalth il ) sLisT SLaSH S oy daiiss
..\Sy.).o.cu.ata-_w)").nc A.udie A4,k el Boas Ghlie 349

wmylﬁuwwowl dasio Blolis pany a0 @als JSdy
cdgll andd Edas 13 . Shiud e T Wl L (Clazasul 30l 15l
Ol 5 Mg)h_,&u,_,&«.uﬂmp tbLqu).qa-Y\J.m t-l-ul.du}-‘uﬁ
A Ada M 5yguatl Hha s OF 9 - (Alsdl o B Huns Y1) ) JaSUI
2 ratboliall 0 3L aals gl jaguaill dolld oty A5:85 B ol (@5 392
3Gl 3yeall any Ol Aaboriea¥! L i w501 A05A0 2N e 63
et (gl a3, 1)) seasy jpnad cBg B dpde LS La I Jany
(), ay Lzl

Aae Jv- TPV 3‘ Q‘_,.a.ai _9i OlalS Jl_).a:u.uLl oAl (Ol tLQ:H.MY| w2
(A &gl plecadt MVhltiiniadl e (6591 JISLEYH L LS e Lilgl

-213-



"Wyl olgal” B s ygidil LeS @Sl 15, uhS il i jue cglly qgol )l Y
b Lgs plraiadl i Lay clbslama pulill ey 398 (MM LuSa gl
B flaadl blis Glad lalSy (s clSyua peaiuws . pudlie (g0 sLuadl
sl ettt S bediiogiondly (g pades cpasd Bubjall Racalll Gy <613 & janll
Obrareiony ¥ A Agpuadt Aakailly 391 (g ruanll sboelll i S yumag
oy - O3l placdl (ST uundolialh on 1 Gaulsgtl jusuatil) LEMU)
355 LeiST sl WS1Ha] o ad)all Aakaill Lpn guad dadd jhad ¥ asllhasdil
e aaiad ¥ sl el Agmanll @bl ol pusedyay LT GSles! Ly

(L Ao g padll ol Bl

ot Al uali A2 ¥ LA
W@t@é&@}&i@@@uﬂl Leauall aala:ll
JEs Jelass (?Lyl_nyl 5ygeally ) LA JSCATg YUY A “Lg__n?" rabs
Bﬁucdnu_gluub't.\..g‘_‘fa.&“ al.:'-GY‘ubaS_)::.UG_?‘UJJMC:AQ)waL?JI
o1 le Lupuanll LU daslod - sluall olod¥l b galall Joes Calass]
("), ¢ Lo gWlg sl 3okl alomonig tile puall iy jpesS Jlos 8 AySLETSYS

«doed o

ol b unall Aalail! cuoniud
dasgllg Ahian) AS you Y

W USan (Anusdl Asdouall A3l o 50 @ wcaiine Ol giw piday i
o8 Lerinnga summs sraoliall iyt juguathl Sl o oS0 (Mot o
91 4 ke janlga of dadil 2ol Ll Gubol o oidg) JSuh cbs

(). 35040 FYIY)

-214 -



Vo s poeies s o2 SSAT o oyl Ladreatll 35laill LB Gazy 15k

I3} Saakaill o Liagh lls dadiin & SN g 8 LS (Jailly Gramy 5,5
ooboanly yad w0yt gams A o)W S 8 A8,340 JOLd B B ydlie Cdas
Sy o3 aauyb . clewdl olodly W ys Heaally e iV ob cuyl
s by 5o B 55 )a B lls g gl AaBa yBass O ag )ty G Sl
g 5ot o (Baduo dang Al U3 ey &yda5 15 . Aedl e Aublas clgd
S 1230m (35S o3 iaizg @3} AS ol paiias §1I0a daimy CaS Hgaing
«_'u:s,;”&;»was):Jbt.b,Jlﬁjj:da;maM'&Luuboﬁ.L;lﬁ}.g

cAdaal) 1yte
St L olou¥) 8 A8l Jia3 3l LLSIH 3505 SN @b Coran Lo

PN

Sald Lgibortiad el tadaBlucll obual] 3ligls sualive day Lgaing )
Y ey lei M A8l 5 ya sl Aonaadt LIS CasS5 Wy . a3 et
alindt Je it e Al o) s - Jaaad () AaBloald oluall Capzions
ol Al aS o) abaaill ilaled W fids Auuaall LU e cile gazea On
3.0l 445,00 ASteatl Al . et I} AS,ml 5ad5 Aty Jaal M) 35l
330l b€ slaal slani¥ 3 4S5l llaad oy3hsall S A8 pond
3B, ginsag (rnsdoliall by sl yugaailly Apanshl 3l Al
(), Jeaal! 12 Ly sl 3l 35Liadt 4uSas LaS wundly Jaadl o elasad)
48yl Wy Y AN ABa.

CalS oy e, 50 8 S tacwstl Adoeall Aakaill &y 0 13) ooy 13ka
e Ay e @Sl e 55aEl (B Sl Aag e Riile Lisae yuieo
W yo) 3 @l Yo Ol gusd! LIS Aalaill 158 uly% Lates cdalad! of ozl
Ll il e oy Le oy 2S5l

iz Braadl Aaglall Jalie JSi g waibiac¥l B yo pay Liniye -p - J
Gblisg acsgll 3t tiall Aakill ciuzs . Lgatas Do Seas 3 33N Caguad

-215-



liag Zagaall ue oY1 8 Gl plasial Ae 3 Lodlas il e 3yskomn (551
‘US:) &L'a.la.a ‘al-l..klua\.'i cji ILS):_B LHA_) (AL C)_,..\:-J‘ _,.\U c,lb.‘n.vbY|
toleoW 43,53 b . akinetopsia

2 3963l gf LA (o (B Lygano oo B Jiraw Lo il
Y calS sy ] Abbia) . ol Jie claaseie 1oy S5t oY agS
has ¥ LY culill edpdl b caall e GaBsall pudat s
alld I Aalus] . pdS o Jilaadly (Gl of) agSI B A8, )
63 Y LY jlgs Aaylie b ilisacs o Lyl a1 Sl
oo ST Laud lyoesy A0 B . dad Lslig (@ISal da g S
e La Gle cond Lol Gla¥t pacey o i 03T grsa e &
Yy 3loed 0 giSlol 1gpue Lulill Y idsle yeall e 3,00 ol )50
RS S Ly Lgand RIS, Byl a8 ol
platonll a3 Uiyl Lepionsg idasajdl oSLYI of g lgtill 5
3)lecd Ae joiw 33055 (ye Lo joeed LAl Heue padatins ¥ oIS
gf 35kenatl I allasl UGl 2pain D Lgud 3yluaadl sy
8 buaadl 5SS eglall Hgue )l cno w3 g s Baay 9as
e LS Ay Ablice " yuas" iy a3 caalsd . Blad 2,3

el puay in> igaall Gyl

o LSS a3 (B pranddl Lgain g A3 o Lia¥ 3850 dagiiuas 0 L J oS
DL 2oy Asanals 5yguay JSbilly Gplll i)yt odlls ps - dad 3, 3
Lraly b plle (B uad LS i ol sl gia W1 sasd LgaSang A3
T35 a4 S5 s s e Caliey ¥ IS (s gy
2ol i s day alub sacaliie Joe ol 355> My adaseiin (9 @giSI
ol sl laddl o Lgd) spel bl Blasdle g dys,all , WY aus
(0), | e

-216 -



gl dudduall Aata ikl LM doldyt
¥ Slylas

LI a5 dobis )} 3 oy ASeawdS Al ys ool MU o2ia e )i
Lisslgus slale Lgs alBg coylmatl 02 S3aad ety Luctly Bus il duranll
u_’.&ﬁ_,.n U::_,.ln.ni_g ;.\J‘,.é_‘)L'Lw :L!_AL‘:- ) Newsome ‘Q.l.u_,__l_.l ‘n._dj l—lLlA.C.y‘
("), a,ais o« ys190 daals 8 Movshon

v of

o3 Ja5 U s L - 3ot da ko] s Le 39,3 Caryd
JS B p845 dadill (e Aelgs Aaud (5B 3)5abae - (BHLAWI) Jhwd ) ol el
Fagll Clio (S ol 3ykit] Lidies sciuaall 3l g - (Ceeall’) culalog¥l
Byl Db Baame U 8. 505 58T ellasd g uadl S5 )1y Agann HEST
] U353 01905-als LELED Ly yacsy |yglin 2350 colndt 61 (o3 Al JS ol e
Lol LI a5 Jowe Lpailly ¢ gaSlall e Lgllas ) CaBgs dlaza
Jlos it e Baglly gl Ol gumdly Anawsll @l tuall Aakaill s 3yl
Olgadl SlHLasl o 3 S 48Me gl il 3LV olad¥ by,
LI coaliinl (Lagac -dawgill B naails L3 L oia e Juaag
o ke taadle of (6T culiall 3aol (e Baacall 38,01 55U o)l guslly
il alsbs @budl Aglonial s yd LS. Lgnd ol oilSed sae B g byl
g LaS dagialy 35U 35 oLl dains il 8 e o of oSia
-Olgasdl
Olgaad! plinzual cudeaall 5 Liuyad LelS 3 ypaia 5 LAYl <ilS cpo i
3L &y ) 33, SLHLEY e i Jua sl 35, ol oladl o
Bl a1 oSS 5 et A3 iy s Jiad g e Il daid
385 5,5y Aty . (LelS ¥ glodl Caad 5 =5 pa’il] 5LBLS1S g ~E et
229 13T Al Wglome o s S Ol gasdl Bolamiand calin] (isne
o il 13 . lausll Attt Aaha il A5 e Alaall ClSdd sae JHL
~Jstand) 001 385 b Layyg =0l sandt gl 3 Uiy 3o yge LSS
1 g .5,)Sall (o gyall B geanlidl Jane poo VL Wbl Galiies o auis

-217 -



O by 4l calemial s -033a)g NEWSOME g susr g Lo daally
5 alads il A8l ool Hluas Y 3,80 Jle wacagidl Bods oSl
Soleadl of fpanins Y iLa a ) Lisace Glid o)1Sg . aTglant! LUG 3 At sndl
il s 00815 La g a9 . 205,28 3 Slae 31 A ienadt LSIL 500 of o Sas
JBY Capais S dagiyll dob il e 3,800 )3 usidiy of oS tales!
(™) | Slacghl 2ud aall Akl LS e Ad3 Vo0 e

351 i1l 3Ma)g engd i cAlally dob i ¥l oy 58T Bggdl Guand
a1 o] 51 - Aysllall 35,000 053y O sadly B blue Aacusll Apkiall
(V= A JSEH) AS)mel Ausgandl paSlasdl e Juds Logac 531 sl (g et
555 colS Aakia AS,e wobalad¥ ASlEnYl Aumaall LIS o Lo 50l
3yll Lsl 038 (Bt dacwsll Audoall Aakaill elayl IS L2 LSl pdee JS
LS cilesbina oY taalls 5La) g5 OF sl pul (e 3p9landl LS
OIS 13] . Lasladl 5Sas Olguadl 5153 (B ol 3ubaall Aakaill (B 393,40
Oly ol po o tel N Ay ol ja 5y Spee J30s pings Ol 2SIl cdazl]
cola3¥ 18 B hgumdl )3 dangy a3 (LS 0l dzes

sl dstauall Aakaill g B (L peS Liad oo gl gunnill slale uyé
o s ke o gaandl LI a1 5801 Ll il J55 le [l
O 58 e ) (e AS il Alaill Gope aalin 33l da3yk oo wlls 5o
ColS . el (A AS ol jadey St dgae judod i Aei I 35 Ja
el Il olad¥l L 3,0l 35L5) Baly) po 2SS0 (g pganll jurimesll A S
(™) 25 ey

-218-



Ldwall 1alaill 3 Lo sypbs dalaies lladl :Gaatly 25yl paad ¥ o A JSAI
e JhE Y Jlad Ablaie pailad e el il Ll WS el po Glausll
(plowad! & 3053) A8, ll Sila Ualodl Aady o Ll of (67 + ol o Litidh celes
e 3yl poa Buudlny BAEEY 228 i - (s3key Bl B 4] 5L Gasll Slaniss
e s 3)pall Lakaill - pazeill 1 el @i qeaingill Chgy - Sl kol

DeAngelis and Newsome, 1999. e Juas .00 s ol

laSag . ol gusdl Jelaty @f s B g ygadl o=l §3,50 (g0 I3la
Jion L8300 oy ¥ dlad by Tt Liain 1S Ly gSO1 Ll o1 iy
By o) Mdilis e 38U pudatiow 43S0 (il =3y phosphene guass
e ya 8 Lasy lasdl 3yl (ro il #5201 1 GLas¥! L2 5)Sy i
ETCYI T IO TIRT PR

S o gt Aduat| Aatailf 2
153¥ Lealaal Be o)liely lacashl 3l seall A3l x5 o4a doys3

ol W1 0Gdn 3 ygladl Blolitly elelll fa 3 15] :dazil] 351 sall 3yl

-219 -



Lalaiall weld 3 Aaln g - Liagl 4 Ao luall ciliSslially @S padly 3ladl
Ok o255 (¥ - A JS&l) 3201 olaSY A Ap3gac Audy awugll Ausiall
L ol U3 Jtna (8 Ay pio sl Aauall os
S i ¥ AS,oel) pnbiud Bude ol e aall Aahaill oY dayially
S adl Lgli ey Jluai¥l ps Bk (3 flaadl e caadad 13 AS, ol a3 O
Glolill as ol 28U CiSlelity e asesll Audual) dalaill of agiel-
ool sl Lazasall Aakitt anes ¥ (7)AS00l e gl digasd (g5 W
s Jy o(babadt Aual gl Lot ) Aaalsd) A2 dadl oyl (2 ) dadd slocll]
Lol 8 A8, el Aulus Blobin Buc g cadd Auguant Lol L) Liad
Aataillg Agida 1y Auiladl Ayl Ghblall wlld LB Loy o ,al sl g laadl
ezeiend - (Agala¥ 35a1ls ¥ 1V JSEM Hdail) et Lilel sl
SV LSLanl JSi st Lbadt agdaiall A5k ill g o 3o 8 LI
doi)3 (JUM Jaaw o) AS ol D Ly ad o35 Asl55es (g uay G895
(193 385 Jlams Gal ) a3 Alsgg cadatie (e (8T Ay alal) A5yl
owusdt Liladl e neall dalaill e 55T e 8 durenall LS Waclos
cdiliney A<l (LY (LEBI e
O (334559 A8yl Aglay Lealla 3l AuSClll Ao gall deaindl Agal gl

Lajslaig Aol Bt aeall dalaill I I g puandt sloelll O3 Al
09 (M) Ay A€l Aulomiaal (5 o gill 3,518 (65591 3y pglal Glalill 1)
3u5le slaelll aude (e Baas ) 33055 A5 e gt cdlady Loy (53T Al
faa Jolis . AS poeld Abusd! (6,39 Ghlilly Lla gl Audsuall Aakaill )
Y2 V0 il B (g3 5 5m pguo sl

awsl udaualt Azlaill yal3

Ll Goatl Sloglae
Ul 8 lha —) Saslgdadbia Sladadtnia Jguus O )L e

-220 -



S o) Appeaadl LOSII 5285 Y oo gl Sl sugll Apdaall A szl
18550 daias 10 - 1 @l 3 &l53 LS Ll Gaadl jiis Ju ilaasg
JLaii¥l . ety (6 ol On Sl (oo Mpld Aalisen llin e s
B 3388 LS. @S - onpiaadl O sl (2l g el o B)puald
OIS 13 W) Lgunay el o8 - agay > A el ol udaall dakaill
B3 69709 (s CadiiSl . auny aghly ()3 Cumins Ledw (Luayd Bl
i aall ekl b oaladl of (Geal] ASLEBY LS of DeAngelis ualau
bl Lagae (AL Y Apuac WS (e somy B 183 3 B w285 Glawgd)
el claidall e abell dgasll (B Aaedl LI gl (o s 8
ole gl alaiah 1ia (&)s . 43l abiall LuSLant Luselasadl cilidall Y
() (72 A JSa01) 3yl olaY gandl @ulals
Olgasll alid —usly Jadady g gl ardzetll Cijlad g Ao pams &),S
BaLill ) 3yien dongll opasll (oS Ll al . Gandl Supsadd Bagas
Oled! e Gaadl W3hysls abadl o oyt obadt 3,L8) i lacgdl dudauall
() S daill ko (o Byl Agpaanadl LIS ol daia Lo Dolael

Jxillg alidl Gyl elouddl £ . A
SIS gy

Ll 1S5 JLaal e Jila sue (B )l petialy byl dlagis
9l of (3ot )l e ol @Sl ¢e B e dolanll Jo CASLALIN Aty
a3 LIS Ly puans Lo g5 cBlaal 02 JS Qa3 e g gans agdin pamd ol (dide
el e Y

LSl e il dainga Jgod padt callaty s g ga okt
3,LEWy Laually caaadt s e Ugiad) Lpaadl SISEI alinns JC5 )
i gl guead pgSIt Do aall o 55 - grbea ¥l ol y3dly ul ity cnaadl 42 533
Eoliandt elontdt j il B flandl jugualy ASaiodS j)baslly ayall B

-22] -



sloelll @uidy . Jaslly alayyg Lede jurailly pinghl cilagles mas B als
iS5y ggreadl 3)BH B Lidylhg 3iuaia Glolin Cu ) ki) 5 lasd)
LIP Glalitly ¥ -V JSaH 1ail) auslin| ghlie oo |yslad 5891 izl
(Rala¥1 3500 5 72 VIP

25) Balls s 55S3 Y Luaal alilaeia¥ of L3 Ghblill sia o 53
S (A1 024 e pu gl aputod il yLa g Bunenad! Uiasly 4y peadl el LEY
o )35 (1] Bt 50 Bl caphns s oY oy Lhadss s siualls 385
O AU B! Julos o Ao ginia CaSliag 3 Lalil 6 ylasd! <Ll
oLVl dangs s ga iy cdadly Cnadl LS > e B ydaginlly e lusY
32 S5 G g 1o gf wadl ol cpadl S LY oans 52 d5 . g puaal
ol iy 3oy 33T L oL Jorang A 3G 5 Ly byl
sras pa Aid Gle Jpanll ad] paill plgusdd e oY Layy LSyl el
tose Al 39el) 4 Olsaml) A3Me ¥ jhmay Lijlaa 335m0 Lybosial (planl!
(el g peoasl alumall B oL

el 01 Cals 5550 . Jaddly 3la 501 esleglaald 5LiB L aladl 6 ylasd! sboll
29 9 Busd g 0d ds e 3)31 5)uB Lle @ils Sy AL g lasdl
adiel s Adaae Gigrall 0985 Of (S e dule Gagal Coulie JSC80 o0y
bl guad! olSg walidl s Go i ans conenl 39,38 o JSLoYI g3 Ll
Slslaial ZUil Gljlue Jads . Lipiny Ledl )bl dungs e jomad LgiST ¢35
Sl Jasl ) GRS (g pha ol bl 3 sl sl Azl (ye 3Bl ia
a,;uu-a;quang;ﬁddamlASfy4¢nt;_?U;a*§F4|quu
2 il paill pt Fa Bdda kg AuS,sl JuB Ralaill | cnaladt b
ala¥l

89 Ll Whysl B Ligae a3l (g last eloelll Cali Coeus (5l 3
2 bl olpadaly jaatsg neglect JLea¥t Leaal a9 g paddl LSl
M Jswasdl e @813 jmc (OPHC ataXia § pua il piyaily (LS el
("8, Lgd} 3,La1 of Calan¥l

-222 -



wﬁl&yw&a_)bcpﬁwlﬁ@ﬂ'

AN oLl ale (3 Sl 50 5 J> ad Sebaa¥ g ga flastl Jiay S
el Eliwia 58 Al Aol abay s 8 Jiady OF Sas 1 550180 asdeg
8 elea¥ t.a_,.u OSLSS JadamIt 13 ey @asle ddgae AUny s 8 LeS
Ayl i slladl CatShuy OISy Aoyl beadlally Lexddle
Ll udgondl (o cilaglaas

Dy eridl oy dadl 3l (po Suae s - Adbiee Ayl glantl g
e aated (Y- @il B aadll iesally mopuall o e JS35) (e
o el elaall Galiiea yua3 Lo opalt A5 e s - all Sl
a5 L Al (e + Ly Bgasll Jguo st S jad5 flaall b Adkaia
- a3l g lasdt clelll B oLiadlt

G313 S 2 273 ol slincH gl ol e o
Ghlae S duly B oaTislh dgine e dabla 13 yuaaall Jusd e ey
Jlome Aoty 3y ol @AY 18 ey - (Gags of cudils ¥ ST LIS audy)
lgamdl Jgom 13} Eatoes 1oble 2SIl Ciliaio 8 dpadl Tl Jladiad
AL B dange b yamdl plhs Lo AiLat¥l b AN yatass Jo Sasise
Bs1) o S s Sy yidie jaodl of ol Sagazadt LIS Jl> 5 LaS
ETRES )

otamdl sl Il L dalies . lls Wy oia ¥ Uiy oal 3aa ol agla Yl
Ly il Lol Bt o el S e - ol S50 AL
It Jloe - AS A B pan ) Alon ¥ e daZh sy byl 13
e e Ly (3 opeal) gy s Callieg g ~Laalds saol) L5
Lt Jlama (b o Ay (ruaBls Fuaac Bl Cormioas 43 (JUAU
S cxall canllas (3] 51 (IS 5 gl sl (A} ol gl 13] (S paudS
215 Jed saliine juants - cnaall G onall el 13) canaaly i3 pilin pladl
e gyl i b ot -nad) g e s JLudiuadt Jloms
(Vo) S

-223 -



318 (o Bantie SlyLbls dolaiunl ¢ Say - Ruiais Aaaplay s58ia i3] gl
(Yo Y il ey ama i da) qulie JUhe (LSl o3a cpayuiS
Cascg S ol 0iaa (g .G ailly Gl g 35 oS ¥
Ly (g puaddl Jamtl e Lauod aaiay wal o 2535 A TE VNS WER]
il Gal I puing Lo 3T ipal ) Bpaailily orall le 3Ty S 5L
G290 oy syl Jutianll o Lo ¥ 2 Y quuadl o eda g . cans 1)
SLadl po gl ol 8L 03 GainTs O Sasg - el Ausaall illalis DU
31 Cnald e —oun g (ranill gl (I3 (0 Yoy - e ol plia yud Ul
el 128 L) S ang - dgdidt Jloma o2 ()3T st 5T ianandt o (o)
A el Jalie Lgaingy Uil e sll e Jpfinnll Gaeniilh (Ralail ) allas
(Y VY @l J1230) (¢ peadl S ol b gleadl dains

OISH LM a5 3o g ol $lautl (8 Ausaadl LOLSS! iy i
o) s (B Bigas Aalaia b lgundly > aadl ) oyl gl (50l (153 2
e Bagasdl Aadaill ods gyl . (eslally sl 35n o s JU s
sl Lpandl SlbLs,Y e e 583 o LA o) oS Ja (M. 51
wayed ¥ oI Ly, e’a;;’a’e;,,e

Al Séaall clolil 0 A
;L.g-n’ics'l e 8,200y

A oy - il Slaactl ) (a0l Hluatl iyo JLEBYLs Jendll fa @3]
nialaill U5 Jol e Aialis 3 4 oW (gl sl o LEBL o ida )
o s i AT il 2 aia ) slaellly Ayl 0l 3G cnt peall
8 guadly V=V A il eaadt el 111 (o L aba¥) o 3ot a3
o® s el ol ST 103l o Aaging Ao e Hakad (S (Aaladt
©WLe HlaeW

Anflas Adhaie joT Glidl Leduall claelll (e alels _,_s.ll ayall o
-3,SI3d1 of Jaall ,_,s..b_,_,u,i'ualj.,..ll CERVL TR P EN B - WA 3R PRV

-224 -



taall Gadll I ;€ JCan Ailes Aypuay claglas Jlu )l I 2aLo]
el winay Agacladl adall b striatum daba 31 @ew st Y dasugs Ul
£983 Lagy - (rgandl paddl aude elod ) Lol L all claelil (e olad!
A pasll il ;S0 bty downsilb L2 auall Gadl ¢pe dans It 303
(M) Lot eraall Gaill b Lelasdg

@ IS 20 3l Jaiiy iptawdl Geaall padll L Jhiial Jlxs
Jlanll e dadd ud cilaglars Jadiy La 1508879 o508 0950 O 9Sas Lia a5
@eandl B yaus joloma Lelan) Lol duudd Jlowll sl oo s dgeuall sliald
emall slamlll o ala¥l el B Bl o gisbs @abais ity ¥ (Guuland!
Hgad dagladed Ldas B bl etuall Gadll QL juuds Las il
() = A JSEN eyl ol g Aeeieadl Gaaadaliall o 0l Ldals o)

smeall paSlaa 5 e Lo Ceaiall Gadll LS CiStlsg oye
- Griien Caia M sy 3,50 oIS 13 AT LASU alatly JSM,
JLab¥l ilaS o Waldo gty 5S35 - die patly allazy ol quosjos agdia
oo aba¥ ol LS. dnalin Laad ie ol B Ly (M g il
e Gusleadl Juadtl pazely (MY.lds Yo ot L3l oLl L aall oL bl
Jia3 oslyg Lag Glawull Laaall Gadll LB dreasdl LM of ol Jududl
Sradl el Aol s gimtl A o

Sl eaall @lild 5 glantl GbUL g Aol dyeauall 2l s
Aka¥ Jois . elLedBU jaoms 45LED1 alhaely @udd 30 Aupandl LIS am g3
JSLTN) Aipas JISCEL 38 30l Guslaud 3550 a5 331 dupeandl LS
JSA) agdidl B 5By ol 3958 099 A ol s of HLae Y of ((OY
39439 - idadl Hleall S Aot jusg 305 HAST Jaliad olanils Ae 338l ola . (£-Y
Aadold daugill e ouall Gadll LS asy dos (oLl 3 dliles deasll
ool Lalas Ailize s joung walil W] Comtnn ¥y A5LETW L3 las
oim &y 3l IS sy (M) (Y Ul cpag il of puysgdin of aiues
Ao el

wesll o el -225 -



8 $loatl aglad RIKEN sgas ;2 Keiji Tanaka LSUL S b
2 Aaadl e aall sl e Labedt ¢ ol LS jama a5LE5S1 GLLI
6331 G 31 (g adl asdl olanily A oy & e AuiaS yushay 3,41
ax sl (pa lagae’ HEST Ladaey L3l Aewlodl cilewdt ol Ao lie Lyleiiul
Coodd = 39,3 pbhl o529 eliliaaly - HSI Adauad! oS g Oollly @l
JalSy BIS Sy Bgadly sbal jupald (4S5 Ley Aliaie

Agarglly Aldat il a2, 09 LS )V g ¢ )5t gald Aangac duiy LS Calas]
Sloliald apunyl 35)laay ealainll 11a A5h) oSens 5l 10525l Aabadl LYl
sapaitl) sloell iguall GASasW Jales Galusd e alabt GbLLL Aladill
0o 3 iSI I daigin JS iy (8351 dasogin Sy Gas s 5T (1) (G guall
JS 313 jly bl Gl Gadll mlaw e dobdill (e dis bl a2 !
ai o3a (e all (e ST I LolS Rkl oueadl (Sas - me cueal s> Lgie
axgdl 435, Aaglyg (I Jopw e tdeatin (§35mamadl Jobiaadl AL
o yuadl . eloelll poye aldad JSa, Latiad all adl plingl Jsms « jud
Jia Al aibarall oo LS Lo po Mt wllin of e @bl
el Aglyg s gll Aagag gl JLSEY )5ually GIS,3!

celem Il (3 el Aals 3blie GledW flond Laubs sl jyguaddl cais
A5 Aakaitly Au5ak) A8 AU b L8 Ly wibadl Léasall sl dadiy
lare aty ey Axhyn ST IS8 o(Arala¥l ) gunll Hadl) Al
a3ja00 Aatasty L ds A0 da il 3 dntl oga ol 40 of e oLl
oia 8 calidl das ;o M50 a4 ,a1) s fusiform face area as g3
(%) _ prosopagnosia s> sl e (8,30t e joeally L2 Akt

il Ll e ity (52 a3 o Cnmaingl s B5lilie Luflon o
Jibiadt LIS Laliady sonnadl a3y 557 162 0325l Gy Sl Jalml!
sLa¥ e Gyl o Gle (3in i Gl ondsaiilly diliadll aalidly
eladl 8 Jlodt 5o LaS . g5 tasll dobiill ¢y 08 8 gugi Blad Le § 550
roleo e 31U os B Gl oSy Ly (LiLe

- 226 -



Adadl e aall sloelll e el e 5ol B ridas JSia padlasd pesd Lo A S
O g 09 o1l Jia i gsicatl Baysy Ablate Ay peny Laiilan 053 0l LSS 5,30
o2 Silas ilias @ulais seag day d Gl sy e Lae S5 ! AU pa i

Tanaka, 1997. ;e Juas  flaall Gads ol jigaaddly abslaull o Say p 3001

-227 -



pasilt 1A

aSladl Glblill Jad . alS (g puatl shoetd Ay Auhy Juaddl Haa il
Lagl I (V3A) T 2L (V3) ALy (V2) aslilly (V1) Ae¥ Bayua it
pa i gdin daStyi Aliabis 8 3l (MT) Llacught 32 auall 2akailly (V4)
Les) JSAN g Lim Aruaall LI o -5y Gakoeill 30 e S
JLETY Ve prad A8 yadly Gaatly Oslily (Aranshl spandl elly 2
! o s o 13,5 on Aagaais H3ST LB alliasg ]
Sl el pglay Loty (1)L o505 agin 1 ISy sgpal e S
o2 s g eatainl i Adle Ay AN duyea h Aakailly oY)
Lie poami g g JS (58 - oliadl 2 auall slaetlly alsdl g ylandl (Ll
sailas Caliad suecl 135S dgilicie slisls @igh Lill Apaalt LIS
sl

313500 a5 3y glonll Slabilly Ayl I} Lyyen ) AZlail) LSS oilim
s ol ey Lazyg 3san Blalill o3 jorend ¥y . sl po OleadFl (2
s 38T of Aas Base Jady yuSH G Slelll pUadll Lis of gl oS

Obcazll of jolgadt o dazill slodl lacusdl Auboall aalaill 1 2d5
skl (g3ganll @ulainll SLise ¥l B Liiag 3l . Ledac g L jung 25,2l
oSas - Azlaill o3a 8 Al s Glideall GUls Jia3 (Gandly 35,01 olai ¥l
LSS 3 o Tl doLiil) 363 (o 45yl Jugal Aaga (o 3)3 13 dobiiiund
oot Wabew B ymmin Of ¢5Seas i ) Adlis) . Aakaill olia 3 dusyall
el sy Lo Ll s (85 ykan 13 )0 (3aB5 bty el Sy
oo~ Bady dadiis Glusil (8 awgdl Ludasall Lalaill of $leals Laylssl
Lluas Lingye gl ¥yl By of Ludads 3S)Hs ozl vy
Blobilly a sl At all A5t b ol Lo LAWY guly yrediy
et e il e LB pas LSUSRL @y g puall AS o)l of Ly Aol
S 38, olod¥ Apnbead 3ude L lacugll Aud auall Aakaill (S5 duas B
e g Ay 35 yxlia

-228 -



asd) Lubteatl ala il | LGV )31 A5 Blolie et
of Crisadl Wy o oy danLidl 3805l L5 guiall i ¥Lrall of 38,2l cLusSU
VS podl sy dalise s as oY 3w ySo Lgia JS . iyl

A puadl Solaglall Lal5l g laadl el it L3 Lreasdt LSS 4o g3
O e AN ols jai5 . Laiasss nadl pal gl cilaslaag Auaioghly Anacilly
Agaladly adl o cnall wipy G sLia ping o6 palall Hleddl

T 3 5datin g oy Alaetiaal padleades a2a35 3l Apueadl LSII ua g
ole L yanll 3y ygpiall cilagladl o el yg Lag liadl Léduall clelll s
Ay juo grual ilivall 0 Ol saGall Galuasdl dasci 3339 > 52 - claiVI
ZU5 3lobis (e - dacugill il adll L3y Slawdl Leaall sl L3 . Lis
B aaliie ;aa3 L3 LB aagd o ¢Sia - Gl 2ouall el
owbadl Jeadll o ool diud) Gasedl) Aol s aaldae gl idols LAY
et Siliin Jais Glolibl 238 3 dumas L LS dolids of e yde
4 BeaS Silaand 3529 28U e sl Apaalt GlbLI N (e s 655 L3I
aaidly (SLa¥1g J5litly e Lo g as oW1 35553 Aubiwsd] Apeaad! LS
2 Lea Ol B idadl e ouall elelll B aagbolisdl ol )Ly auls o
cad el Adual ity

@ 03] sy Aiianay floudl slale ypuadl holill 85,8500 ola dalys
oS i sty Uyl lastall JS 5355 flaadl B sy Lakeia Wlin oS5
20 I Jiadll (B dagt 50 WSt ka3 T3LalS30 sty L8} o) oyt
ol 5l gpa alaall AN Sty JEadh oL 35sY 25

- 229 -



sl 93!

eaonlt) puasdtg Sl 3agd e 2S5 dpbls 4dgs duye: :Zen o3 (V)

(p23l1) Saral Liliad (1 4AA 2 1ATA) Pagels 3Ll 3ila (Y)

o2 dangill B I (g pmua el 593 Bullier, Girard and Salin, 1994 aay2 (V)
Gl bl 5T g y3505 alale S Adlaill z5k5 (g pmad! cloedlt B Slibaiu¥)
CIRYR (PO | S DR URPORC PP DS LI I S IOWL SU | I DO L W 0%, | P\ KX P
Jail

Jia Tootell et al., 1998. :Engel. Glover and Wandell, 1997 dail )51 03a auaz (t)
SHLES Siguall yasaailly PET 0g5595ell dilasily oelandl pupuaill idiagec <l
o sll ll 353 3 il ensloliill xSl gl gl sy (Al
dagpdt LS g ada il Aueandt LU wlylinald a1zl V1 2ola3d Aplesd
NJB}SLULAYLHPAJUvaHcyqﬂixg%ﬁbobhhjhmxxﬂ 1A

u‘}ic_.m ool Al 3305 @adaiS de puny Lagac duia3dl A8 alull ‘_,Lu @ e

oS3t oLttt o Liaybs cennling pall Sasbipadl daliill o Lagae oy 3ol
055 o ST oLl 5 3L aatagh pasuaitly Almd) 3L OIS LalS 1280y
e Laylay SV puiny (B A yall 0330 - Ashndl Lupeandl LB a5 Juas
44133 ael,y 89 (Rees, Friston and Koch, 2000 tHeeger et al.. 2000) 3 ,-&ls
Sl aalash gl dolily Apaidshl Ay peSI LI et is Jaasy (ala0s
A5V o 38 cuaud Wdasl o g . (Logothetis et al., 1999, 2001) eogdolisll
Jotsa pon gy 1oty palld da Bl Saabipad) doluith unay o 0+ Ladls Lo Baguny
Logothetis et al., :Mathiesen et al., 1998) uaBLi.:;.o o> 9 culd Gaac pals
adls 30U S5tng ol (355 8 3aL50 a5 . (Harrison et al., 2002 :2001
g @il yainll sy deobaiely ual JsLd! 50 oSl bLasIl 593
Jaill 3562 adsmd a1 Zlas WY puady ¥ o Sy tll oL &ty 505 haial JSiog
o oS 1385 flasdl Lgalimy (3l A3Latt £ saa (oo Upsiso 5 ) LajLisily

-230-



Adleas Aalaia 1 Sl S5 001 anslolidlh oIl auligll paganith 3,08} GuSa3
Al pialga ) 3 Gl Jaath 39> Sl - and! ZUH Gy Apainga

(Logothetis, 2002).
oo LSLE N sus gl agd LS ya il B Aol sond-stopped duleill B adgss (°)
(e slt) ol

Roc :Kiper and Movshon, 1994 Levitt, :Livingstone and Hubel, 1987 (ujgmis (1)
: von der Heydt, Zhou and Friedman, 2000 :Petcrhans, 1997 :and Ts'o, 1997
Aalaill LYY 3 g3 gun 9 54SH Ladluasdl Thomas, Cumming and Parker, 2002
cytochrome ag,Sycet 4 w3l Uil Sumas slass Lalaill o)y 250N 3y pua !
Jieadilly dduay LaS oI gual eloedll (B dadill albady days e cOXidase
Juaall s 3 abilodl Jle Llias 37 Ll 5800 @3 13] ¥ . Wong-Riley, 1994
eLod B 35S (bl Gaads) Juolas Calises of g pUl e gl 5,30 1y
Ol
L o5 Aranght claladl L 3 9Se Gregory, 1972 :Kaniza, 1979 a2y (V)
Von der Heydt, Peterhans and Baumgartner,1984 Peterhans 3 dusgdsain® 956Sl
and von der Heyd(,1991.
fglany s LN Ay yuny il 35ka:ll (Marigan, Nealey and Maunsell, 1993 Lol (A)
233l B ypual gue
Burkhalter and Van Essen, 3,30l -8 333 all 30 e 3l ojlesdl S (1)
Tootell et al., 1997 so—> Newsome, Maunsell and Van Essen, 1986. :1986
ot LA 0 il gl jasaaill Gubasd e GLuil glas 3 alilaie Gobis
Al aadie G-dobie M I AL &y pua Il & Gt @ uinds Glin pasdl Joboey
Lyon and Kaas, Zcki, 2003. 2002)
(2 3) AU CBgaadis :(VAT- L VYAA)Y Schopenhauer )sgiag (1)
Bryne and Hilbert, 1997. i sI¥ e Lauged LUS pdail 3,88 5 ey ol sy (1))
¥ e Lo 3la syl bl yutty 39,30 e obalyull o2a - Zeki, 1973, 1983 (VY)
oot oo Lt Bllitt & )lae wililux &sasd . Zeki, 1993 A4Sl alys B duasls
dpuagdl Aalailly 3oV (g puadl elelll (I} 380 oo Baanto Jonlps B sl LS
. (Wachtler, Sejnowski and Albright, 2003) 4! 41
LSS ol sV« Zeki, 1990 :Damasio et al., 1980 :Mcadows. 1974 ol (ir)
O3 Ak C1add ey Lakel 1agaoes Al g OIS 120 B -5l Al

-231 -



»3l ¢+ Gallant, Shoup and Mazer, 2000) Hluas¥ Jlms (0 dads asly PP
@l - Allialy L oo dl Kia dasdy ¥ sl JSA, (Y Juadll 5 Y Lhaledl Uyl
3T e B oWl pasluad Jlore (e e 3 B Salayl ooy

Tootell and Zeki ct la., 1998 Cowey and Heywood, 1997 Zcki et la., 1991 (1¢)
Wade ct la., 2002 Hadjikhani 2001

Lajudsma Jg) Aoy yadiud A0l 4 juarddl 5)5uall :afterimage 3as Ul 3 yg-alt (Vo)
(22

-Hadjikhani ct al., 1998 Sakai et al., 1995 (\1)

et 5 5 9f puleas by doy o pubias b pludal z133) :synethesia Lot (W)
(e2rll) puadl o j3T 5 ol 3T Guliasd udasy

Doors of &l)a¥ wilgal” . Slday s SLS :(1898-1963) Huxley LS s . guli (YA)
JlEe ga4 [Mescaline SISt bl e 4y Jolin (VA01) S Pereeption
(e 0ml) Guadtell sy

Cytowic, il (Lidoiwll auats oo . Paulesu et al., 1995 :Nunn ¢t al., 2002 (%)
-Grossenbacher and Lovelace, 2001 +Hubbard, 2001 Ramachandran and +1993

Allman and) wasdl @l 39,3 3 LagadaSe laughl 3,8 sualt Lakaill o3a e (r)
Aalaill sl @llall 59,3 3 Lea 2381 oye Jgi 1 Zeki, 1974 Lakawsg (Kaas, 1971
MT/VS. @y ¥ 8 Led ALl Gataitt ) JLius (V5). dalsd! 3y puad)
tAlbright, 1993 La el (MT) dawrpd 4 éiadl A ataill A ganas PRSI
Aol Aodlas Gloliag el Lpiuiall 3akaill afilas Anderson, 1997
3k L Uag3 !

-{Tootcll and Taylor, 1995). slasll way 5obiall alun W1 5f cabuld plucaly ll o3 (1))

Huk, Ress tHeeger et al., 1999 :Gocbel et al., 1998 Tootell ct al., 1995 s,y (¥v)
taall Gl b anlolall o ) Lauls 3l js5.a3l dolii wand Heeger, 2001
Tootell and Taylor, sama 4S5 s WysY degise ailiag oled¥l Lo oyt
plea 15 1201 catadl it pbiies Sl 58 auugdl Audaall Aalasll 1995
-monoclonal alewit) sls salati

rilostl ugaatitl dolil (B (Seill yoladiW (9Sy a3 LAl olis ulad e (TT)
Aol ohanit 255 LIS Acgannd palinag 693 3o S iy Graagloliilt o )L
22 2tdsad englal i) Il 2o gl puseatily Aadl Ludys s ciaSiy . sz
40LaT! A8 ol LaaSS ol p 1S tg b L (Huk, Ress and Heeger, 2001) a$La)g

-232 -



Ldouall Aahaill b Labuadl ) Juals 3,Sll B padl Gl lasa o3 olodYl
el N Aol Lpund Aaytally Jid (5 ol 30 LY 2335301 LB - laegl)
o3t Ogia bt 5 (Tolias et al., 2001) oSl aay Lga b o313 Jasey Jawd g
Jlie 3,0 Ja W JEL S o) 33unio palliadn 3, Liliie 23aY ol )50
O 1o jaMather, Verstraten and Anstis, 1988 &l s aads (s bl 35, o0
cJaadstt
8 S 4l g Labolo fo g 255 3101 (99Sug0. )%V :SLrODOSCOPIC Ay gSig0 9 35at (v¢)
(e2atl) Lol Caly of o ooty (201 e 2 gty ey
Zihl, von Cramon and Mai, 1983 2 Juadilly .o .3 3,05 ¥ syl Cigue ags (¥0)
-Heywood and Zihl, 1999 « Hess, Baker and Zihl, 1989 , 1 Ls3¥ Losl diag
o pSa Bile A3ty (RS B il Ve e JB1) day e il o3 1)
Cally ool AU i ile g gll 1S e oyl e @Syl o L darins
-(Goldstein and Gelb, 1918) a$,xl} 3las 435 ¢ya @ Hledily G Gadll B
O delyd glouy ale e pualll 8o )y 1S9 A puny 3,y b Haley o
33450 ol ga A 3HLAN pladid Baalidly uyd 3 et 35, Lalie s culbs
Zeki, paay - "dad Jawugll 8 Loy @ 0SS "WIlin’ s "Lia” il daid sy 6F Lieaa
L-3La 8 akinetopsia S, sl s (e 30l Gl 03a Jia 1991
eyl
4awally pS Shadlen et al., 1996 w3 . Britten et al., 1992 Lol o aLalSHI Juuolist )
Leliss (lyw 8 oylansdl Schall, 2000 oy juiny . randl yuddadt b 5y
Ditterich, Mazurek ; Williams et al., 2003 , Cook and Maunsell, 2002 P PO
-Jelall ey Wolsl 58T Ly JSii oo yleadt 03g3 ile gis and Shadlen 2003
44135 gag (Britten et al., 1996). HLasa i Jloial o petieiaadl abisdl Guliall (YY)
Parker and) 353 a5 pday 3155301 e Bgtuad) Lon gSguanidl o dug3 dobous.
Newsome, 1998).
Olyal 53 3l @ foia Lol 3l cadailh L (G300 (oS30 SL1 515 1S (YA)
= sl At aialt Lkl o 3a5 3 SIS JLaatal Jlme J3as 13) W)
olait (0 3850l (2 0gSI ccdaill 5ol dangy Lot .3 pomll daiil) b pinga
S poeld sLuaall olaidI 3geaadl (B ;589,800 Yo b Ly g Cdadll Jads oab tuslg
A8 ponld o231 s le 350 of ¥ 33 g it oSy (T - A JSLE)
Salzman ct al., Salzman and Newsome, (1992 - 1994)).

-233 -



sie Eram ol A8l 3oL AU Slas (Lyysads ¥y Liais pilall 050 243 (Y4)
SN leny oF oS Y s sladl JLall L Jra 3 25 LELS o Geaendl
3y 1 (653 Vg g 5Y 30U
s Jals (38t Wil )3} 3 ol At aualt Aakaill joud indl @gd B acbual (V)
i o 03K 1uaS 1590 sk el - Aasaodl ebaauSH o il Jilail
- Ll b o3 heme euall e sams quld 8 agusdl .o L onsilly - Ll opace 5
S Lol ) eb -4y dagd o opoeadS Y Bualiad 3ude ojliel (Say - L Aludiy
oany ot o 3] Aol paglon paygd) 42y O Ut ¢St - s el Bauss
gt doliS )l S e Joon grasmso JSbiy A5 Gl 4 A55SL Lipall yoles ¥l
Sy 953 (e sigantd poay W1 A puill ol sl La JStis cania 13] 4 OroenS g
VS L3 Cnapbn yangll (8 uipa¥l polas ) ol gy g3 d 2a b o - ames
2ol « il s dands oo Buiia¥l Golaa Yl (e 53S0 O ey Las 15391 pue
13y Oaptan gaugdt fion parnSHL Ll (65391 colljandl e O S ol )
€Y 3yl A peabed 5aGe darugilt Sa el el flandl b GlIAS pinghl (55 43
Gl Gl i Agie ity S5l laglas Julod 44 @i S du gl puaghl st
.(Their ctal., 1999) 3,501 wt 5] an gl Gany OF (e welelll 13 (50 Lol sgadt
Cook and Maunsell, 2002 Lg; als 3! Aangdt Ludtuadl ddkaill @)l puss (V)
Bulgidl B s St dx el AualaW &3kt ol Gle OV oo Juds Junadi
el 8o pa ol gasll Ly Jelit oF oSas G Ae
Maunsell and Van Essen (1983) DeAngelis, and Newsome, ,i3l—i i (¥Y)
et ] Lo s I3 (1998) , and Cumming and DeAngelis (2001).
clawgl Léauall Aakill b il
o' Bradley, Chang and Andersen, 1998 aaSl; aua g gy 68 Al j3 iy (YY)
An S e Ay po0 @pe -ASpmdlg Bastl cilaglen am g daingill GEauall clelll Adhaie
&lis doyss s LI Grunewald, Bradley and Andersen, 2002 ¢ g 5Ly
@A) o Lo ASMS L BBl Lin) Wyt o A9 (6 o) oLl LS
cOlgasdt iy dacusill étuall elaedlh L dasi )3 Y Laig (3ot
:Golby and Goldberg, 1999 :Gross and Graziano, 1995 :Andersen, 1995 Lals (V¢)
L1l \Bisley and Goldberg, 2003 : Snyder, Batista and Anderscn, 2000
ol VIGickstein, 2000 paxly «slindll a3y Al g oWty Al 5l a2l
Y=V adll I Jlas¥ e aiell . 2uSol g A uadt GLill oy

-234 -



Andersen et (23Liyg axl oy . Zipser and Andersen, 1988 2 pllaall 1as Jls._yf (¥9)
G.‘.L:._z_!! .Salinas and Abbott, 1995 ¢ Pouget and Sejnowski, 1997 :al., 1997
celiadll racall Jdaidl 1agd Al
PRI 8 3skEst . O'Keefe and Nadecl, 1978 3,4 Jai Lgawgs OISU LIS 25 (V1)
Suaand! da g3 e saebus g1 SlLa) of Gl gl @l lybsl olgasedd als La
o O sl gy B3t 1l iz shasanp oSl eladel GBS K2 i SiLinsl!
553 03 LU LDk (e oy poos L2 (pal3300 Jameasilly oo iy 350
galie Ll pulud e 2alie B Wiy g5 S Hlucs aguad iy -0sel
Frank, Brown and, Zhang ct al., 1998 ¢ Wilson and a5 aSle ) oD
LM Nadel and Eichenbaum,999 Caua; McNaughton, 1993 « Wilson 2000
bt 8 Ekstrom et al., 2003 Lgiaag . 39,30 5 HISAI
3 dls atsi Naya, Yoshida and Miyashila, 2001 «Miyashita el al., 1996 ..S (YV)
o8 el paaall pasll B Luaz,dl ApEa o Ll tagd bl sl e
Jagy It el 381008
-(e2511) (- Y401) Handford s)5auia ¢ri)le (Allag sl CSISY Jlabi oS alud, (YA)
LIS @33 ¥ g peladt Hleddl LG Se e (Sheinberg and Logothctis, 2001) (Y1)
ol Sy il & all adl)
sl (4)
Young and Yamanc, (1992) :Tanaka, 1996, (1997, 2003) Logothelis and
Sheinberg, (1996) :DiCarlo and Maunscll, (2000): Tamura and Tanaka,
(2001); Gross (2002). and I'sunoda et al., (2001)
Sl e agall o Lt Geall slaelll B Lhaasis B pmantl Llaaa¥l pallos
o2 W phalgl o il LB dag ) e aadt paddl e 3395 LU SULL
A L I WA
e al) e A3l 20eSIg puba (e uSail! pLet 1 A o Bpuaifh : pulSaSW) Jalas (£1)
L3t 35AlH Ciniie B Ui pis ol il JS 53 da sl But5all Laladdl aas5 (£)
«Kanwisher, McDermott and Chun, 1997) cnolad! e Saedl 2 Jiasy o iead!
Aot il cewd (Vuillcumier et al., 2001) Lelalda oLas¥ Jasy Tong et al., 2000).
Bolds JS dagi s ¥y o5 sld dadis 3l fleadl B 3 gl AGkaill 45l 30550
Haxby, Hoffman and Gobbini,) 23> o3t <l 5abs g8 IS, a5l Au0541 dakll
2% ) oyt sl U)o 10y oot pusuatily (65531 lud 43 (2000

-235 -



Ishai ct al., :Epstein and Kanwisher, 1998 ,lait (il 8l Ll Jobo e Lot¥
Haxby et al., 2001. :2000
Wada and Yamamoto, 3l . 4S5 0S¥ <ilya¥! Benton and Tranel, 1993 mauay (£7)

ool e LByl e ema Suudd B0y suma cally e e 2001

oot jimeald Gaandl Al Slaidl @ulaisll iretinotopy agaaia,3 (L)
(p2ill)

-236 -



2wl Jua il

= 9319 oo

dolg By o8 el Wyl oS OIS 18] Lee (pubuas P e H3T Jl3 3
tLaSts canca e ity 6991 jdall o Lica yial 15} oY ol i3y ¥
OnSeagin LS 13 (Lt guad dngyall cled ¥ 655 ¥ Ll (3 ! La
e gumis N g gl g Ul b gi Sl 2

"ugeuntly pusmdt 52" e slacs]

il kel i Ac puuyg iy ablais wilyise 2345 Alagn 390 945
Buiayad Lagany )1 Lo uogin e LSS 7 giogs 655 -thualy 8 lbald
o oled¥ Hsual AS g o,V le Ayl Bolomw e Ugrie Aisla
(5 ASLED Aglac Ayl s poieiadl a5 Agany (oo Asasdl B LA
(), At ‘_,_u.mfpjut e 5yale Lyl Liljaall a3l
k3 Cblall o BN o iS5 251N Ao ST (e G5B pons S
i AT LaS aoliury el sl anald . 5 8, (o 5as ,581 L alally
dasiys cilaglall o M8 Bt pus ol Liias ctllie (33 >V - Cnadayua!
sl dagodl ¢y 4g8 Aaa0GK @BL e Jila plasb (e ol g sl
e cibaglall @il e oadU @l ydie 32055 (SIS Juadll B L,Sh LeS
iy ¥ ool Lgud g 205 S (8 o] laatl ) s caal

-237 -



Slaglell o Jilgl conadl 1aa go Jobamy tibibyadl oia JS Aadlaa Lol
("), Lgatiaa oo Jalaal g Lgie dliun el Y LSLEDI oYL

oo duasd Ule 5l bl B Bigas cledi of GlasY SLaa¥ oLy
Blaad 3 Wagsl cn> JS8 gl gy i )‘dt,muﬁummyg.muu
ol Balell 2lally spall e oy Ay W] i S (et sliae
Loladly (il 35 Al dludac g (6 b Gle Anaadl i adla¥ adas
O3 Sl Bladie dadifl . 3o (e §1al) 3o liadl 2219 A asH Bae I
(1) 38 cnom aus JSw 1 Krakauer ;81,8

L) Jolall das s Y ey 3oy laliit 385 Balai 55k
Al Al jaS  aBgh Y ol gie 38,5 4390 cdualantl Slaad
Slebull 3155 Loty Uabos Gl genamy il e 3501
Gl JS s .. wﬂ‘)yﬁ‘w@ﬁjpS‘ﬂ‘PY‘ Sl Jie
egll 3yphadesy wbagll Ll s sy 1S (e Sidiie (LiB5e

345 (Al

9 srdir e gll Gudill ele 5,36l JILE (gslus - 4] 445 La sale 0
weslls olas¥l Ww.u oo s dalal aie wgl! ey - 4] LBVl Erus
Gl ypaaill (oo agaad ST Lagisy 830 555 Lasyg iol3pastin olislac

g OF Bgpadd a + Jasy eaSy LSLETY oW s o T
paar mdy 5o (o 9dgtuaginddl Cagyandl s DL s 3300 oLV
(). Sapa¥1 udill @le Gunne

Tely JS& (B W Jaadly Sl gmn ¥l &) Lol iae paesndl By
Gld el o Alaixa dugue cLidl Al guy Les o0 Lo (o>
Jobaall ¥ sy e sl aiay ool HISEYI s il )L gl

RSN A A es adeldy

-238 -



Lasae Jobis) dasylall olgy shadyl Fasiay gf i Hluisnl dads (Siay (i i (3

LSy (it gl o 1aad 1) 3 pa Leaasi plaas Jabasy (T-1) maddl 2

LY L ez 3yl Za3 (yliant Jloea B (M olai¥l plellany Leadls
3,2 Zdlee e CLESH Lhucay 2 213 s . searchlight LIS as

Lo LLE (653 ¥ ekl @ a3l Al Sgang cJamdll jpuual B oS LeS
CBLATS! LB LEA kIl e < 3T pngas clabadl Jadol 5] wlaiye alal
Lasaol oda yalsls ST il Lis slifiuly ouililaie (niyges (B S 245
o [l o3 paalt O (NN 0395 Of e () - & JSAN) 353 e
JSs LS gaalandl 3,50l wAES .l aay alaled woagass 3yomes sasion
O iy o e liiad dgedien B i eyl ol e AT TS0
(), uSadlyg @30 A pan o paaad

e Laud do s Bpadl |yualSI Jio bl ge cuadad HIST b gy
IS G ey Cpdhele” (odus tlls sLET . Hhislna (B Sl gl g pdle yud
crdaladl aomd gty coldl s oy ¥ G2l Gasedly Ayl @SLAN O 0
et 1 et il dan Ol @ YLl Crah 8 - 4yl LA pe 1S
M), Caliden okl pe sy 4ifg Bkt

agigse alal Gaagy Ygyas linty Laaa pols sl Glates of A (S
() oL pie oo @aiks CBya3 Abalie 5yalls (pBgia jul OIS 131 3 )b00s
s 35 Ll SUaN 5f byl &ty Galnd oLai¥1 ¥ 0585 Lagy
J gl paBlae of xS bl e Juds 09 Al gl a3h0 b 2 g e
2 saadild B yud S Hgoluladt gf paSludl pudasa yal T (SIS
B gl Applad ol pabo 388 Hlabs le OIS ALY aad B Anbly Bilse
3,5 3 y9m0 Caruing by LAl Gany 8 Ol pedall BLSLoL dual B VYV 55l
Audae 3 ool 20LaS (e Oolale sail < pall e pBgia pud JSiy Bysio
() Lo slead Liias pare Jiid g9 Al gl pe 093 g0 2 dosugl!

- 239 -






£ 9l Aol gl adtaio Il oLl Y o4
ZLall Jomas i (1o LTI 35,53

sieags JSale Gliacll plle Lalyal dadll 5) (e) pe SuedlS 4y 2
e ool i 55, Oregon 3=yl Aaals 3 Jans (LS ¢n> Posner
A glodl o3t Le Aladl aic . 2adladl 028 (e W1 ALS A3LE (S0 B Aedle
2y daiis ol all e AALAN Lo pidlge )l (o pinge (8 ¢ 5o Gasg
Sbia LS ¥ 3, S ¥ gloes (B - gdsuc 1980 O 90 e gl 305 3 pma
3,3 Aadle (3 (Wi @guny) 3)LELs ¢ gunll (0 Anslall Auaagll pudosa NI
5,58 ngatd S5 @ 1] & punld Asloetaad A5 Lo YA© oo Gulill 3 yicay
3] . po gall 3 L) i IS 13] Anls e Y+ (93,0009 1056l eaysu.a
3y o) i nandt Gle Jadlls e ganall jetas cpo jlaad! 3 oLSSYT e |}°‘
dLineg Blass) t).mga\__A.uY| Of 9 dacas youanhh 365 LLe YY) Jaddl
@LLae 7 gy Lingl J3an audosht olai¥ . 3400 Le 0 I ¥o (e el
aolg g o8 oW caneall e (MaG 8 ASlLinn pallia s g s LS
s LBLAS o3liiely Launghl oLl 5 5 Sl aes e m5lil ola aclus
ULl a3 ykacical W o) 68 (Lgirlosing ysuall 353 ol . @lladl
Bslaall Aakaill gf sliall gl JS& e CBLESH Gyl oF ¥ o JalS JSCiy
A Asbis] amlalt eilad gl ol e CaySall Mld dazes (983 0F 4 Yy
LW iy Vg (SN ) g0 (o Juol gie JSig LSS pbasy ol
P eliag g ga 2 Laday 630 7yl e g (35Ss 23 2aeDa H3SHI Jilanll
() L pall e L3850 Luiga (sl cnilizes cnfian Linan )37

o (48 pglal a8 gl (g pand) St
it 8 deoe]l L,o\:;.ﬁ;iuﬁu_\h:vui oLaoW asesd AaSLAM 5 lall ohe
Ml}uﬁu‘?l ol 5 OT - Qigle (G a0 LBg o (s Aibien ol pa "3 Jio

el pe daxdl -24] -



slgy cra Bell Js el yties 8 Jasds (i mid s g (Princeton ¢ giuuis o
Ol d oS tp sl S Alaius Al e 155 - (g adt Gt bt o
(CHeam it sLsd sae 33 LalS Caaa Lle yghall L8 3 il

CBugh S - Lias ol 058y clinddly Baghl ou el O Gan B
VY 51 V1 ol A i praia® (pas paslcauind e jphall L LSID el (e
dae e pdaidl 08 pan Banad Ae s Giaoey AlS GISU L9550 00 punde
2ela3 AALAN Lo L (e Ao pamn iy 13] 135l suiadl juoliad)
ol adl IsenaSl ale Al B (Y - & JSEM) 7 gungy "+ A it Aadlall
(Losans o S50 20,30 usbiall i 13] V1) 1520 JSi

Lo 8 Sldd) e LS JSay Caugl Calint 13] 3o, Ginzes (Lagae
3518 o3 o LaS) 25, ol gl Sl o ol 5f (s 01 (e bl
Sardl aaiia ¥ (RALEN e 5530 punge asb Calsdlg aleW1 LI )35ueSl
Woladl bttt e Lianl daiag Jp odadd jamall Laiosll @ulaisll e
(). Gestalt aldondt uiill ele slole LaaShs L3l &SI 5f 30 3l

LAY oLV aladiuwl jallasdl JalSi

e JSin Jaddl o) () i weddildly Bagdl e g3 JLSAT ps
serial Juuladl ot (po g9l 10 Sy . g0 pall B jusliall sae oo Loyas
oSeas (MV¥=4 S B LY " fye Jlma LB 5Lakes T oo dus cns search
Vg (350l dox o3I gf g3l Jin 13uy )8 allaa ey 3aasdl Calaa¥l CadS
o 81 puadnf Conind pre sl adlaasdl 23a oo cile gazs CaiS (Sas
3929 B Jslol LBy 3 pitiewy 43 51 (8 jas Oleand of Al y yuns yluuad
calaasdl Calaall e 25l

Aoyl paSbasdl oi Treisman ola ;3 cus 31 v H PN U SN-L 1|
Sl sl Uil B 505 g0 iy llly dangald Apdlyan gl dadl 5 (B Ansdia
O B piuny Cuiny38l @5 (g (55 gl gas A0 By yun Il Aalailly AV

-242 -



ol e 6T Jama (BB puaad V1 Jio (ol ol agas
291 ¥ Ll Cllaty cnaolat sgamg e aSLa o (6F 0Ll yslas
0) Hi2 AU Jatiomn LBua (e Jgoetild oLV (BLAS (pe 389 3 pitieny
Wl Lol e Alall ) zlisd Gl elid ¥ s 51y LalS Joall s,
Ol 43,5~ feature integration theory awolst Jalss i FYS -G P JUNP
sde hlaachaas Wl 580 ¥ ons Jadll o) faid ol el Haia
aasg Ope Jadll o) Aiedls &hiae L Caebuany (Y-8 JSE) Rl juoliall
scbagll saoms oJladl 5 Ll s sl i 15 - mpadl (3 Cha Jaills
Slit e ST Sas Wy BLESIL LolS polindl il jased way (LSlias]
o B CBMLAW Aed oy sandy Laa ¢ poliadl JS e aay Y1 Loyl

(). Lt @

-243 -



7
1260 4
1000 42.5 msec/item
860+

4.9 msec/item

Reaction time {msec)

MNumber of distractors \

gl 5 w63l Comdl (B s gl BLIIM (6 il o ) Zhga ¥ - 4 S
agll 3925 Ao B il gl i clies - (Gliadl Cuall L ol s LeS)
- 2ol st Jealaldl el ot Il Ao g B eiliiadl 35l pe Jlaiels
Cruniy @b Crad I} Taweiia Gol 31 o 3olé Caaly wils Crad L] ke o p3
Lol JSLy ai - el Liball 3ol 3 'L oy T 5 (6l Liall 25l 3 il
OWags 8 ol ST 300G Jad oy 2aayT L el samy L linddl sae 350 ae

-VanRullen and Koch, 2003a ;e Juas . oradl Lle oniecs oo

~244 -



Ly iy Lavom g ol callf Gaiboasdt Jhad clasun,s dalaiea o
Lish Sodbtl cus 3ael® golwl e waisys ol dgSbioluas peiad
' ciagll ailalasy

@ Wdasdl o ged . puaidh @l 8 JolS domy grali yy ooyl ,Mde‘

il yasio Of axg.835 ST yamds . .u:-JS....uA.AmS'I L e HESIH @ass

Ia@l(ﬁl,lwdﬁuhuh\o Vo) Lapad )l patieuly calises e i
e Aaead! Al 3ol Fado obilull ola (ogaly . _).aa-_a.U Bl @bl e
e G Jie lgaina 35)5all s Il alga pany D ) AL} . BLESSH
oathiad Sl same b e Leud e G gl JSEN 5l Gaall e 35!
Ul Ol preadd Cul yadl (LA 038 ] (g5l gl andTg oo Algu
oilegaza Gusls e il yall ods 4S5 - LudSU Juulus paxBd (e by
caolad) e bl Al LY

of guinga I} Byl s 1L adW B3yl 48 yall amgs e laxill o2a JS 5
e daiall ol (it I} et o OLTINN ansg T 56 el tlia clay
eLindll L8 3aama dahaie ) clabiail dass il g . Lk} dauadtl of ddogdl
NIRRT R VSN DI

FINVITYIN P e PO ESPCR U | - 000 | P VX IV B 1 | [PV
Jlandl I el Aoladt e omiall oLaidl dn s - Onadl G AS o
o2 bl o (JEL Y e By as g 3Lanl Baiall pllial 418 (g pun )
4a i G0yl of gt s g Bliwd (545,3 cpewdlinkl JLab¥ (e aLiisdl 1
copdl A @il (o oy Sl el 2

) 6l Sdateus Unyoa of alS e ofull Calagiud LSLani¥l oLaid oSa
4 aa 5yl (630 aSlia sl (AR5 L jdm e (B By Lpolsd 4uais ops
B9 e gadan oy Jio (LSlind (nSGLaTs cnie s B s 1] Ules
OF Y ISy . 533U i Leaas Y s o S JSE oS e degunny
s sradl po cda Al 3] Gl gl 4nis W Al B ygeall JS& e By
(A) oLy

-245-



W radl JIndl 8 adlaia ) olid¥l Andlan jolias @uead’ (S Sl
cdiaa ponga Al g1 OIS JS (B 33aan Basly Apols A o

ST i Bty oo il I} ol b 3ysSill Coyleill elaes 2
RE s 1amg B YIS A%, Aladd 3 ,A00 (e dgey o (A LSV
A4Sy a3 aglay W g2l plod ¥ liedl B Liag 13 ibs as M rade
551 gadl I3 133 .5 gy obuii Wy cpadl ¥ oo daus y5g (' Mcaughl s cpiuadl
("), ) A8 S pond 3l YU (g9 a0 oLBW S35 9 1 aiOS Auaanll

LAWY Lt 3)Lall 5L

Gliuall Junds Al L) A ainga oliil ] Zlisd ¥ sLuai Gy
ay) le ol pas sliie 5yin Aia¥l Jadly . Ley dagomy Loy A)Laa 25,0501
25 Ll doglad e Vygatae Ll Ui 51 3503 elygun Bany Gic
laesse laga ya¥l callaiy) LSLatSs (B3 A paus sLai¥ 335l clad¥ o2
aeiny ¥ (Osllio (B Julo (Ao 052345 B Ayt H3eo ] il Al
Ol 130 Mgyt ) Bage o i ¥t b of Baga Lo fgingn 30
SIS e JS& Al (Al Jacal (o i Aol 5«85 Ley 1)k Saad
s el Jladd O Jang oL

a3 39yl Lo aatelt olBW Ao Sl pml O jSguaSdl o e s
SLEGEY daing g gun gl daamig onall OISy g ol @Y go3 anesi oo 1S
e Clieo Alayyalo0s B Aganlt LIS 255 Y g juo 950 Wanysn
Lec judaodl (M5 (Goe g1 - Jaardl 5285 Jy can sl 5 O3t Jiua 54t
Aagydl 8 15900 SIS gl - el IS 33LAN - 3T (3005 .3 s 0)9hom
8 oghl 108 iS5 3y 0B Ay aay - I Ay aul] oLV azgsy Lills
B Vs HESHE IS aiag o LI L SLE1S CBLASH Jymeting j9udl 2nyys
(").3, gl

Jat Gle aatally Glei ) Jal gpn olad¥N HLED (pa JSEIN 108 a3
SUob A (833 «JuB a oLidBU 2 (Jawd (M el o oasinpll elaniW pa

- 246 -



23 By SLELS Ja8 () (V2 8 Jgaandl) il cnigSea epe oliidlS
Bioeeay - Liad 4l (,S3 (JLad oLaid dasall egi¥ . (sg2l) painny )
Sleatt Lle Sty (0 ul,um&mt)@\uu}m‘pswu@
2idly (Jaionll ougll g B s Ladl Gais gt SOV Cdlating (g ol
4 o (o cilia puiay (e Hadll a3l 7l a9 L pin gald JLaSiVg caie
S Aabaalt oagd SIST T A0 Caand M)
e S o) S e JSidy il es 35U AnytaS s
e g lill (pa pas 5 (999 - dad] caguil 13 g L 13)L OIS 13 a5y

-

Mol
A (P E kL L - R R PREN {
Jaul el | el M) S o cPWRERY
Risan Mo 35 O 0500 Tl e O | ablomdll dm gl
JS By B S 3 Jauy dolsdl Ao guns
(J_”.J\) vasbasdl sbayi

(el paieus B3 ol

i Y doghl ke slaie¥!

‘q_a; Lilias jslaes W 4lyl 5 ydaies cod

ol e ot cllady Jo ¥ 4

ool oLV i uaidl elole @lhes (¢ i Junddl 1aa Auluy B 1,85 LS
MJ_).IQJ‘&&LALA:: \’LA_,_A} M‘MJJ:\LA\"L,.UY MMULE\.Q).;

- 247 -



Lag 3By alSs aaseid auay Hlas (I fastio Gasi gnos @bl Lo gan
oalin ¥ . Lol Lsley @lladt 30 geseay ¥ sl iS5 cibales 43 <alS of
("), a3 WY CaLiSy Belina Aslaia ) @lladl

dolg Cilg B (pduds Joo

oLV 1y o 015 Le JaUS (e sl gy oW OIS O e @b 0
o2 sl ASLatl B oY1 Jasy (Braun ggym ordigs iy s> pioga (B
et - Aom 3580 Aol 390D alaiid B Slad Plymouth &ygauly daala
B 545529 1agisc Oy o 8y B LAl b Aaga 2 Lol
bl ol o] (B - egisae Lilgie w LY B d4glh Aagay 4513 Byl
CBaghl OIS 13} el Ao gama B jpalan BLLYI L8 Bus wasd wgale OIS
odaind gl e LS wslitidis o (s Loealg 1S 13 1calS IS 15,5L
w5 Oyl i dal oSy 3,5l b A3 A Raghl ehof ga 30l (393
A3S U Aagll ool o iLaggangig Lagiph ugasig Bl o gnppund s
ol (g woniaadl 32555 B ol Jand M Al o ol pa T zloeis
ey’ 90 SledSy L BIS JCaG Haly Lels Le Labad (i ondads of L
" oLV 5 T dassll (puadl e g3l 0 5528 Ayt (yslas DU

355 ol Auclibh ol il jaes e @laglall (e a8l gyl Laa Jomely
Aagll ol st - Agande Hguo aladeil 3y 3% 5l S alesadl
2 VanRullen ¢n8g) o)ls cnayg FeiFei Li 3 awd Lal s il ds 903l
Lstlas uad ao gt oLidW o (¥ - & JSEH) Luor o 5iSEL Ll 55alS agas
cdgl pangd Apnk aalice B IS ol (aS)a o) Ol 2529 e Byasl)
oia (3l Ul Aads 3das aaline wleat (JUL Joro o) y2ad
adas 81504598 55540 (B (Al gdie Olgas dgasd - B Aliaas Ao sl
a3 3 lo a3 (5 - cenobia jaadi) A Fiayg - abeasdl jslaill (e Lalas
A pseuia poyB e puiadly janl N pgndin 4oyB jusad ol guS Aaga
(Y Lo ge Laliil s paiy undd

-248 -






a9t iyl

Silebud U1 b 3aLall At 1S paf (8 Bluseld 3, 501 3l (s
AN Ladal ey v il Jliag ylomsally Jggadl e Cal, b1 Lo
(™). adolza 090 ALalS ,ials u\.,, S Wi of Dylyal Jalst ot oS00
Juaill L 5Lals of —dilra jlgad Jiie ‘a.t.a.a) AN Hledadl B LaS 5530
OSd - il 3B Juaonll agddl B ¥ o aaughl (B 5851 (e AL
ol B9 o alal 3850 il Gupdatl Lol Baelall iy ol oia 3
0 by Vrnag el (S Bgay lidle] &gy alal edagy il yonis
o8 OnByituce @ilall B LLe Gt Sty il (3 Julal Bl s o
Sl

OSay Astle waldl (g5 mell puy Liddaianis Maiad s pagadl (65
oo L bl U doads pansels i jong e Gy Anag (3 Lady > Ly g2
Jadis Lagy - cotusg A lys (81 003 5,S50bia yualan - Jpolanll
o2 LaS) deuingn o 4Tasn 3yaa (493 (Olgu> 3929 Aiuao o yasall
Laloast llaty ¥ gl bl yof of ol - (53d LeadiBls ol agy el
(Mlhu;y

2252l 6 yuadl et e Likall S byl L3 Apeaadl LI 5285 Loy

e e vadadatandl LB 02 cuoetinns Layy - puos Sy 355000

Stz Lagy (M JLaLYN (e a o o 330 aalid of il 6Y (JLAN
o 2255 rasnll L oY () sg il Jobing el 13 agadl ullyf
(sSlastt Sl b Jrobaatt idd L) apell g5l gy Libadl Jonl
Juadll 3 sl - 5ol ply WY ASH A puuy 18y OIS a3 Ly,
sl ¢pe Apany Bpa3 (allaT e ol dpnand) SlbLI,W o Lo b ualsd]
il Glalid) e 55U 113 Latl BLoLitl 8 5355 i gund! padll anie
290 Gt hg dads has yuead cBg) 5 ygeall cacaeg 1] il i 1ag
229l 58 138 55000 ildio J85 e jaa5 ol (93 wlalal Lo JS @iy juan
e Y L A, sy

- 250 -



o gl oLIIW (1950 Layy
SI1yaMT Aol 3yg pmid

oray Buctis yaadid 3] Y Bale” AalS Eiial ole duad e 4T O
o o gll Caunin Jasd oluii¥ PP S - Y 453 s jolias gi Asdlall
W iS5 090 L a5 OF 5Seas I SouSeatt ol 13ke (M), el
(MRsadt e 559 pally

g3 ) 4SS (It AT by S a sl ol Jany
7= o Treisman Glawiys dapdas 0,045 LeS WJo¥! (“)'Eﬁ"j" 2)95
Y ol LSaabio 2 59 O oL ity Jfeature-integration o s>
ol all dalis W) AUS Sia Joes - 3,2l LI S3tas o8 Ay ang’
I e oWl e Loy roSllt (Al clomiall 8 138 pwis) 3agacs|
JaIaie paace Jiiad o ST of ondieds W al aie eeday 331 Gualinl
asgs @lladl 038 (8 Bugae sbidl @i Al uadall salidl 8 1 Gy
LA jalig Auslill cleasill gy aoly eoid BMESYI s oL
elis ol Agiall padlasd! agassd Ligtls Gugd e sht slaiW g . !
151) il leall L Llell L) il gasea oty Al yus Jiad 301 o LusYY
(AN Juadhl o HIS8Y o1s 8 angii tasd ¥ i Liasle puail i 1y

Lot ga siaat LIl el oo oWl iy . idatisnd tJolidl @le (J5-00 Lia
3 L 33Lae 3,8 ualins sludl (e Alalte psihy pSall i oa3l50H @llally
Il 1oLyl daay o) oty Uil a3y caseaally (udo 3y @3 iy
2 pataal 13] 2y dagd ) k) WUV 3 i uasdl 4liiiad Jrang (¥ - 1)
MY jLeatily il gy aie yiay e sl Erazey (LialS L3y MY
g Blylee Tusy Lage Ll Ui 3e juuy a50 LW Y ¢ J1g30! gy

e GSaabinadh dols W o ande gh oL A 2kl Callisgll olin ]
392 83) Gaud LS Qlad (B9 (Jadlly joeia mapio Jiiad 252 90) allas
o gl oLV 980 ¥ (@Il (8 Liiling 5,550 dad el Aainy g ¢l

- 251 -



3yallsy dlgiaag Alilaia il jdzs (e dadd 53S0 elle (B . esl Lplhae
o gll ooV (550 ¥ —ang ol AS5etia dadh (e Suslg ad) Jin —e Doy
Lede Byaall byyg oo

e dalid ) (6350 40l (Ladls dadd j951 Ll aanadl oW IS5 oY
@le s (Y - 0 Joaadl plail) g uadl e gll o AB5e A s Bllay Layy
Lol 5,50l drcandt oladlasyl o Rensink wlivus; adlgy uadid!
Loy (Mo y iy il o3 300 oL 55T deom sl 090 + Aud 691 ¢ LS
Gl W1 (955 Yy .3 patl il a3 Gaany Ladl dagudl e il e <UL
cCpgall

dgdiy LaS L Bagume Aolaglas 5508 yagadl Wyl 45,5a0 el sl o0l
LN p81sll S5m0 ubuan) JAI 40 Loy 3393 ST - paiidl e S Lo
g Lo JS 6,5 by

Qo pulidl sz oW aue ae i uadll e (Blow o8 LBl LS
o bk § 93 i gl alides )93 e eguall GAb Lea pB gl jud A5, B
5285 of polaed¥ e WJUL Juew Lo pase sl pBgiy dagsye wolsiYl
0355 no dadd Ao 93500 aledl ool g plam iy Jolatdl 13 Mel s Ligyus
A @bl Loty Oiagl) 3200 ugiSias g OF Jatiomy Lae 413 LB g aguad
538) o pas s ézma ) BT n BT Liols Il 3l s (e Byl el
s A9y s pbaa] S guw 10 BLEIST Cuniny (e Joi 142 Bjun g
M e Bgls L yumy 1€)0e (g1 1381 o ¥ glone Ay sy Aulgill L3 . Lo
. Lala3

oL JLSAT Gans 955 o5 Jsaall (e oli¥l G Le g a3 930t izl 1)
Of dasondl (a9 - (69 o jte JuSLan] (A0S Cnnad LgiSH (3950 ALY
S B 365 oy oLa o] (i pal (190 slesW s e 3953 (b
W oL as¥l 090 Y aB il Gsmadl e . yyre S sliWl asu ¥
oudlEl e 551y Aunac LS (0 &35 M prazsd bl degana
bigllas oW (9 ¥ 13 Aysllan Calaghl o (3655 Y (g - il juiodd o

-252 -



03 Jod r2S0 Lay 2353 Canagd Lg313 (5 5 puslall o g gSiaeall alill . Liayi
edol® JS s ALl

JoL3y¥1 Al e £ - 4

ads Jias 2 fleadl Hlasa e Gy wdol W AU Sia (AU Liadll aud
.)fiSijiBJmlihiAﬁLaubuemndoL&igquBJ‘ P]Ldl

Apatl Aataitl o Ublis aga g 3l muien ld M ol il (a0l
5yl (933 dadiy 09 g1l Lo Byl By jSa 3T AuSlad Glolia B9 dsl
s sue L3 Lureaadl LI o365 alally Caliell ey dualyg -oyplih LSS
U.u.é—i." dal 2l t.)‘“ )bijmjm@ha uls_,..... AS):..H “-\.L:r_l‘_’.a.“ d]ab.uu.n
JoL..u.a.“ KW ,JS ,)u.:u_J 6" «‘aNSJLv dJn_u)J.l d-!"l-’-“) ,_rue.u." ;La-_U\ uﬁ
C).H.M.LA 23 089 OlS9 1 oy ‘_,.u| 1 JelSoie uslg il yae JS& B Galaall

Aaulg Sl B Jelall oo PRU-ILY \‘9.4.....5.4.....| Y J.ﬂj‘ Y Malsburg
(7). Lottt (a HLacsy!
Aalise OlgSy o Jaliy¥i il

2 L 329 LT i€ LaS  dolus ;¥ e g1950 3ae on Saaeadid! e
(™), 144

slinet oS 451 ey Bagae Letgil dalus ¥ 09<a of oSa
Lagy -daid degaad ULyl dnse dadd dpeac A5 Alasal
erlieondls Aastt A3l o3a 1) 53153 eslaghall saoets
OSan « elaaadl LMol 3yu3 gy ciyslad A jelaidl ilalac g
Ao Byaall Apstlatl Joe wdolis) ¥ e g3 JISAT ol
58S ySE0 8 pdey ¢l ABgpee Aoyl (BgpeS AW SL LAY
LSS (e i oF 1208 yaiiaty Layg « Lgadad 8 dol 0 WL i
el o)f 5535) 1358 LI A3 Lae days )3 Ao jgall duvaaell
0552 43 Lgia ,5S g bl ¥ ope BYT sue 251 U1 LIS

-253 -



O e gill o e JS3 0580 Of Jadies (bt o Ligas
<3394z 1giSJ 3 5008 5yud dols M
2 38 Ol gunly aalice e Algians dolui )W e AL 3540 (4S5 03
Jhoa g3l g g Glady gl (ks ) a5 T o301 . A e gl BLusn!
D Lae LS cladly Cazually (ga5alalt @bl ge b 15238 elyle
reg kit JS A lomin¥l @Las3 i pma g Husdl e Libadl ol
laa LSSt Jadss . aul) e pud dvaadt LSS 000 =15 50 (Y=Y gl
LeSobiin Jaaay Ledl 3315l cibaglall 0 45,5 8e Lol )l agaoey
4580l Ay dall cdljle « 58T A gguny Lod Cauzeinntd (3331 Galladly
Apoladl o dpaadl LW 018 g5 g cpauiaty B o g s & gasd
OSear - Jdnl M el ¢re oW alisesind (g3 adiaSs Layy Laall ja )5 3!
+A 93300 Ragll dsylay Luasd! 1s L
OR33 (8 5L Ay Sile o Rualiu! Auceanll LS o2ia oY
oS Lo @laas 0558 of Jutiondt (e® ilgule (3 yaidly Lo dag,all aaladl
ilgann g paalidly sLBnYlg Aslatl o9 g . Sl @ulailly Vyadie Liagy 40
JLeSg dpuase Sl 33 B dsaieind Il datdly ol Loy ccandY
o dolii) Y AUSiin Jody Sl Al SN Lol Lay) oelf iy ponl!
(™) 35001
P2 oy AT (4 5288 1 panten Y89 Ul i Lisiian 13809
Syl sty ¥ el £ 45 Gali S 4y @igs sl dols W
0552 43 sl e Buols Galaiyg . ),Saly (o) ¥y dgmls
e sl e - Lide Ualad logas LgunSliasd Guadl slosyl
(333 Lee Uadye doliily Ao ypull Aprenndl LIS 04455 of Lokad
-2y dals W e B iy -V @laee 3 J3Y1 le
83942 pule AialSHl 455089 Lagac B30 (5S Ludiaod) dingulay
ool jama 3)S5 13} ey of B 45)uB Aysgama @by Lusyas

-254..



ol kgl 3 B3 Lobd )Nl e g2l s acdip Lagy ol puS
S el dalisy V1 ¢ya AL
sy skl oL Lty B ¢ dolis Y1 JISLAT ppa JSEIN s by
oo Lgapad @ Bamtia JISE 5 Aaglle sLull o 8g0la jud puialge Ay )
Loma 35 Al 5 Jire Aialiie cbyipiin JSaI 1 3amty Layy (M) 43
Ay phay DLW g gn eil) 3255 1 Aeginll Blbill B dpiasdl LI
(J2ad Vs B YA halglt Hlail) dieljies Aedliie

Aas g3 OlloLdy¥1g 33uats ¢ Lidi ol

Buny 61 Lo danlgg floall oS0 (S Lag oinn anly s daliiyl gy
Lol e Sl Aty gaglall Glabill L3 3auane sLudl dgalge aic
pobiadly oled¥ly clBlol ;285 AL dyyn dl dalailly Jo¥I (g puadl
Laliiea syl Lo agdll oo Aalie s dads B o Ldl Al (g5 3 AW
oS Jiam SIS V) as ¥ of LA U505 am gy ¥ o plolie JSii ol ya
31) Al sasb Al Lgd g ¥ 3l (Ganeadl Aay8) agida i GlLtl (e 13Le
Jiad Lilias pasazse cnldal (Ldle (00580 S(caunis JS80 Y Legd aa s Y
okl Sy Jlaind I 635 Les Jinlusia anac

4By Jgon yanl pliipr sgual SUT 3300k IS (oplS A ol Wil (0 58]
Ol Jias ol plaudl Blolie (8 (0gSinn - 3] ghidigr il Ja8sS Sy
Saslgg i AUY 3 ansl) sasly =JaY Lo Alall cile sama pol cbad¥lg
floadl (o ey a8 (S5 . 3,5 Ll 5usmlgg s LM Basgg o i ySU
e JS § 350 CISI de gazn o yaaad yan W LasI degasee doli o
Sgal IS &y JoLiidh oy daailt 1 2SI Aoy b1 e OF S 1 ghein y T
eladd G Bl alag¥ ods s L (H3T sy (o) 335 LaLiig gy
Aadladl B o35S o - o e Siliun g £ @ilins o dalil - Jolsdy ¥
(") 3 yuaiiee

-255 -



Al 039S0y (6 puardl glandl B Adlagyghall il Glabill Lgae Jalas Ley,
‘:\.L“_Lh.).)JJ L':':B_,dllg:«.u._s INVIRRY U.A:-icbi’uy gl Aol yo IS Jiad LS
OF 5Sag gosasada 53 (158 75380 LS ity JSiliy - Amandl LI e 1S
Lasd LMY ayamnd lSgddl foyand cdl faliall Flendt Jit
Gholilly IsW (¢ ranll elolll B Bpguall ot (). @ik a 5 oy Apuudill
@ 09 tondlien paBge OMEsS Sl 3900 OY tler Aass Ul 3381y gyshall
et 93 LSS e Adbizes Cile gazen o)l yiiied

pasdito_q

it 3usS3 daid pLawadly cilaglaall WS paall pnandl (GG LT pia
bWl ase aeg il as o sl gL Al bl dl JS
ool clisl oo 8 Jaal) Lgandh o ya3 crbaling] &yym il jogyally
LS el gf Lgd 4 @ 13) e

Sl e 23La5 e dpund it Bgaad) A1 (oo yoaS 503 Guanliy
it cpa oLV ied delanil STl ol 38l duasiel Sy g 23l Aaglly
39 il ] lel o olsiWy Gyl le dalagg cd3e g0 lol
Agdud> Bygu0 palluaie jerall Gle aaiall ol @Y ) . aisgag saiuns
e Jlandl IS @5alg A juuy Jora - Lgdlpammy JraT dpols 399 Jin
O JSE e aByy ¥ idlas S gobadl Gl Lo . 5l daiugiag calS
By Jad M el n aL¥) sl @ pitinny - piaadl SIEL W1 oLy
97 A58 sl I esliadll 3 Buusy Aakaie Y} dgunss oSasy LA Jslol
el Jlandl I3 Auols ilies )

oLuaaW Laiil (e Lo 95 00550 Lay) - 05 paatin Glialac (e gllg olusi¥
3L e Y i 4555 G el Y LS ud ST (e
ciholel a0 gl apas Licly A5 (Sl LB @ yiSad O i @l
Lgsegunsi) BLS 3 Lggad Guad Bmeaad] il 23991 +Le2Y1 o S3YL
o S gl I Gl 1 109l andl Sl sy —Rsas JSdy

- 256 -



Al o ,aST g i Julied e udlisd! o aunpll olia¥! Hl901 (e
il g st peaanl yra ol LWl da gy ALt A3 B Lgadd Al
BER P eT)

5line st aliiasy 1o g 5y pumed Ca 1ol ¥ RIS A Cotals
Juias ;e Cblaty o Bas H5ST AUSEL 038 aaa’ SfLaadl el )i JS B
o0 ellaii &iaod 13 Aadleal] (IS cdg Ilis 030 ¥ on 58T o cndiads
Caan gl @bl W ol VI

OV a3 V1 U ie po Jolail) oLl 35 aate bl &MU flontl piay
M Asise AN L sdl il puddly coliganlt 8 390 9l ilaglall ais
Aol LIV fanss . 38T g el oY Aol s Caiuad dmae LS
Aprandl L 525 idauac @l e dudd s a0l cagaty 1) . gyl @alail!
cva Laad Ilie AsaS cllas Vg Allad A %Wl 038 LAl juo 4biad) L3daog
9 B (e oy o gt sl pa doliay ¥ (o S £ 50 Jalaly 55621
Siun Gle Anlypn aogs ¥ puae olilost LiSaelin ws - Leis aile gazes
crriashl oYl e aadady Ausyall LS
Lot et B oluiiW1 555 G Sol W) ol andt bl B2l €
Jeols . e sl paadl iUl )W (e Aags Gugyas 1 @gd Loay Sanaall
3¢l 4l

el pe adl -257 -



soatggd!

ailie gl e g ol oo 1Ll (§5ieatd g oLl @Wall 5k satin 40 La (1)
25 G Gl (e 105 .3 punies 18] eloww oo Sl o g (5525 S s
pladeinly (eiiudy Byl o sk polidl @y - Ayseiall UL Liadls lagd
O 1588 a1 Glllasy A Adgals Bplgill B3 ppunll 53 Sgmy 133 e sladd
3283 5139 by LRSI Ailiseo Aumbas 13 abotieioaly danbaiesy aLesl) Aol
Aadl s

Jazd a3 Gl bl Gle Anlus sl Tsotsos, 1990 :Ullman, 1984 pdy (Y)
Lennie, 2003 pidy - ooz sl Y] ghioey o J5la JCi 63153 o jlasns floadt
S st ol dun) V1 LIS Ll e Lla g

6 125 O oL Laliadls dadan uats . Laaf agtgad ,86T AIYs HLI3L ()
ol olimi¥l (e Jalil S Hia gracinis - LgShasles gLty Leall pdlaidt L 548201
D a1 SS9 =gl plg cdaad) il —Agan g0 2u8hiad Byloenal Ay AlaGIL
Unzyfl aand Azl S YT ol pgill Zte Gung oF 0Sas Aol Aagall Zuial
(omalidl Jumill) ploadl gl (8 5y 6559 oly30 2zl e

Krakauer, 1990. (¢)

QS (o (e y3ll) Sael CBpunling ud @lle (14 VAEY) James Guea @adg (0)
- (James, 1890) "The Principle of Psychology . il cle falue” st

GBI ALV e Lol &gyt (yaua (1)
Treisman, (1988); Nakayama and Mackeben, (1989) :Braun and Sagi, (1990)
Braun and Julesz, ¢ Pashler, (1998) ¢Parasuraman, (1998) and Braun, Koch and

Davis, (2001).

Jadi Laaly Lpapdo dabliiay il «c Rensink, O'Regan and Clark, 1997 glai (v)
Lyl , a5l (O'Regan, Rensink and Clark,1999) JLs. 5, a3 ot ol gy
Sy ol Say Simons and Levin, 1997, :Grimes, 1996 :Blackmore et al.. 1995

-258 -



o) Lgaad 3y allall o5 . (Wilken, 2001 ) i aabie 3 Liasl juiall as
plag¥loia pans e pOUaY! dlide - @gall e Conld i auslidl ()3l 3 qujlad
vl e Abalt 5 @Bl e Jamlly iy
O S—as a2 S Simons and Chabris, 1999 :Simons and Levin, 1997, 1998 Jx_. (A)
sdagy e Maygé pasd (B il drf e Bloks (2 3 )S eliiBl mgule poliedd (pan
Ayl et ellasd S Alas s 2 3ole Ladewdt olgy Jhdy o Blas JSl09 cualll 5o
o Ll S e (Gstiall sudys ¥ Lagy (Dmytryk, 1984) U g g La 58T V)
o ALl Alaatll Il B35a Lalie agdes (B Jdiail 0550 ¥ Layy of (I ] agle
ol 319 ag Jo 38 all J3.45 3l Ll iy plall (e Doie Jhall jald 555 13
S5 o aladl JUSI oo 3pul wlis Blade Runner " )Lt staalt” Scott <is€a )
Aoeiols cladly il all Hlgadl (o 3 psien pdad (AG81M 5u2 SUaSUN o Gntss (o
S(Sammon, 1996) Clxe Yl io 583 Aoy U SadSH @lidll s b g3
S5 ol JLe .Mack and Rock, 1998 it ys 2 oliai¥l e s cawogs (1)
Sy Al Il 4el)d e juadl af Jlof 3,a0W1 4clyd LS Of y2)858 cuslio (B
Al 13 093 105 be e Slie 9 e Jie g B50 ol ol Bl SV glas
¥ sl & any . L 15das Y (5518 o) Gobied 1 J50 15, Slua 13 aas . 5o ol
gl 8 g3 B o gt ) s BLYY el il gl o 555
1) ALY 3itl s aMag ctlual Jlad] polie ¥ (e (e slio Uyl
s @ o Sl ot d¥l 52 @ (2BY S (qatbiall e 55,30 b 5l el
aslodl Caung alasdle S ol i pllaiid . (Ll 0l Wglall 3) Lolas LiBgis
WJEL Js e ) Al el o pdationy @ - Jgdas JSUy daiogag 43S, 9 45
Z3i0s ALY s i) puanl 1 5505 W1 Aglod! g (Jubains 5 coslio al Cullia
632 Y Gy 326,80 Aa e Vagny csleall dadond az3sail 108 (pn Aiin 3y900 B
e OIS 3 piliad, Rl B Aadgia pul 3y5uas el paesl op Ol By Y]
) o8 Loy pseandl JiB B0 B Aagliall Zegll plad] ol
(Haines, Jaidl 5,3 @alassl e Gasludadl ¢35 woly)latl odes gaasd oo adic (V)
poad Ao Siasd Hgpdl &l (e IS0 G e Gladwell, 2001 (8,4 (1991)
el
Wen Koch and ) pasill cilagay Aliadll jouaaitl cslie juS as G oL3SV JUay (V1Y)
Posner, Snyder and 3 ;g 4= oo - (Lee et al., 1999 ¢Braun, 1997
390 AL LLa 00 L V0 e 8K 38T oLV 30515 055 Leyy Davidson, 1980.
Ly Lalas JU- S3900eS oy g 2yl 02 2

- 259 -



Uas 5 ppay puds Leil pubad e BLESH 5,La3.0 Gave and Bichot, 1999 uasiy (VY)
-zld e gus po Ll Sperling and Weichselgartner, 1995 (0,581 . oLai¥! Jasd

=VaYA) Julesz s My aiblayyy dlle s (- VAY0) Treisman lewy,s o (1Y)
(2 0ald) 140N A 1S0y0 I pla 5 pme lle 3(Y+ T

093 Bl dgiess ol itV Lo 5lSs Caas ey @ w¥gbodl Coia's 5 (V4)
Bergan and Julesz, Julesz, 1981 <Treisman and Gelade, 1980) @gisue oy
Sl oyl Zigas Jal . (Wolfe, 1992, 1998a «Treisman, 1988, 1998,1983
eI Adala S0H 3L Waldo gudly e (olat doe o dus JLabW cas
by cililguodls cna ppll Sl @uiad aalios dacuy Al diaydy pauVly
Wi

ol yodt QLS % e . Kohler, 1969 :KofTka, 1935 S Gdasdl j1a3l (10)
Jagas Li, Palmer, 1999

Gamy M Lilstin Ly Joomd Of 0Sas cBag ) 3 Ada el LGS Y of das¥ (V1)
onlasdl (e i Al @@y T 30 Vg T+ 3505 T4 JSAN s B L Juubins
. (Julesz, 1981) Lits juoliadl 4o 3apiie culiidio o Les yalog (Lagsts paaalaat!

.Chun and Wolfe, 1996 ;.. 12 guxa (1Y)

e - Wolfe, 1994 3 Fel s 3rsladl le saiall oLasO dewiaill slijuall anl) (VA)
Jolicoeur, Ullman, tDuncan, 1984 1ail ¢ gunstl Ao aaliadl oLmi¥ Huds @le
Driver and Baylis, 1998. :Kanwisher and Driver, 1997 :and MacKay, 1986
Rock and (3 cadinlasie (Sl e JS ) oLii¥! (e AuSaundISH 352050 Cann 59
.Gutman, 1981

VX SO TNE YOIRVCL FEYUS JUDRY DY FUCT SPITSUPS WS L SCSIOREY (L))
el o gag 18 pdilis dabal LBamas dlgstin 2 O gatiad) e g Al AAMSL
coloell] Aal gy Llal! el g sl 2SS ogllatl

ouiill le. jplate tpe Ll ladt pall” Jaoy Oiaad) lsyod g Slalid, V) el (T+)
Corbetta, ilacl! ole (35w e g .Shepherd, Findlay and Hockey, 1986
oA LBV SV g5 B1ass S el 0B e 3,080 ek L Astafiey et al., 2003 <1998
A3 3] Ol hynt] Aaon Orisald Sl 3ot Y 6yl JLnll 5 ke
-(Kustov and Robinson, 1996 ¢ Sheliga, Riggio and Rizzolatti, . 1994) aia st}

Sperling and Lu, Blaser,) «Lei¥ ygtas le 39 mally 55000 595 5t JobiS oS (YY)
1999).

- 260 -



Lajlasels St japm ddayy > Jua¥ 2 Koch and Ullman, 1985 (s 58l (YY)
o8 oudill e i b puostly Wadll HISEY! g5 LB AANETH B3l o
«Itti, Itti, Koch and Nicbur,1998 ;—»ii . Wolfe, 1994 «Treisman and Gelade, 1980
aaliie ple Gudad Auhyld ol o gana o3 daglaieill Lia Itti and Koch, 2000
8 Lt Jatd 3050 Aasys Jo sl LI 305,00 53] Bunpall AaLiL) o gaasil
Itti and x5y .(Walther et al., 2002) Laagasig Lgilanaly aaladl Lus¥l Caliss)

floadl 39yl dall s e puiih le s liae ¥l Linglsanud e 351 Koch, 2001

Rolis and Deco, 2002 ¢Hamker and Worcester, 2002) oL (631 z3lad cui S
Ghblie o LSualing 5,85 Jelil le aaiady qapualt 39,401 doyys (Hamker, 2004
AES )

SIS Linyl oW (e ol gill 5l asas -James, 1890 L) SUa¥ s g 50 (YF)
(il et (pa) At oL G5y (el A} il (10) ot
Nakayama and Mackeben, (1989); Shimojo, Tanaka and Walanabe,1996.

Egeth and Yanlis (1997): Braun and J [xlcsz, (1998) Duncan 1998 and VanRul-
len and Koch, Koch, (2003a).

o ] Sy dhauieniul LS Jawd M Al i olii¥ mllaiae Lis aasd

cS ol umily A 5350 Fagll
o8 LehiBli 3,00 Luuae s Balint cayly La)die 3 Judl 11 (e e b Sy (YE)
R EARIPUA-[

Braun and Braun, 1994 : :Braun and Sagi, 1990 :Sperling and Dosher, 1986 (Yo)
(A 9334 Bagall Lag Jlis Jsamae (5dal aladeticl ps 35k 3503 WJulesz, 1998
oLei¥l mlitlas o of (Strayer and Johnston, 2001 ) qujloeidl o gs wdaodl ¢ gund
3) &) 8 31339 5l SLHLAL 1050 (e ) S JSiy JUES Dol 2 legadU
255 Y @ s oY ab a5 09adsll OLS clga po¥ Caliien ¥ Lgae GSLull Jab
.de Fockert et al., 2001 Lyl jIail $oy9aatal (3 &saxd il 3 )l

S+lully Rousselet, Fabre-Thrope and Thrope, 2002 Ui ,daol tLi et al., 2002 (")
Lglla o st aiaghl oLsd¥l of alilas caylas muoss - Braun, 2003 5 JoLod
(Reddy, Wilken, and Koch, 2004) - cLaill 599 (p0 Sl 1 03309 Sauadd

- aylsey AU HLEgelt Agals ol jogl aasf e Alealis o Ring des Nibelungen (YV)
(e 50) (VAAY=VANY) ials

.(Mack and Rock, 1998) oLii¥! pas (ee (o (uaxs a5l (YA)

- 261 -



Potter and Levi, 1969, 1ail i sy waull yas ll &ewuiidh elijaall Lo ¢ (Y4)
LA xS - Wolfe, 1998b «Wolfe and Bennett, 1997 :Biederman, 1972
Al (e A Badglaie s Slia) JA (B dasill i aall padll B 2yl
0553 Layy Kreiman, Koch and Fried, 2000a). . .alidl of bl sasdt jouo Jio
&r <ol Aot dagday agadl gl Y Luasdt SlbLs Y e 1
Aandlae cLifi s e jaagand! Lag 108y . agddl (gotima (8 35St ol sl
(V=SS S as 5B Eas LUl B ygaall

-Hochstein and Ahissar, 2002 3 Jilas Lo s a5 (7°)

dazd Gias dyely ¥ AadS slael i Naccache, Blandin and Dehaene, 2002 xlgi (Y1)
asd oWl LS L alue] (g Giaey @ woliail go il 3 polie Y1 4051 13
B S mas o9 099 oL Uidagl St Al 0350yl sdacnl] S, Loy Liiaa
(Kentridge. Heywood and Weiskraniz, 1999). Y=Y @uall jdail) juadl ac

.Hardcastle, 2003 ¢L.amme, 2003 Uiayi bl (V)

.VanRullen, Reddy and Koch, 2004 :VanRullen and Koch, 2003a (¥v¥)

dagdasenl Joodjmn 9 3,810 Jylictie (3 (5559 $ 505 4B Lgmdl o3V (VE)
imalgd) o9l ;29 yuar Lgeniy gy dlaiye,S dls (Rensink, 2000a.b)
-(James, 1962 Galin, 1997)

AL _1YYE) (Kant dailS Jagibas) 3 Le JSi wdolis ¥ AlSlie H5n 3905 (V0)
omal 330l Jols )V o 501 . e (ol 0y 20 kgl B (ayill - U gty
PN FLA - P UL; gL . von der Malsburg, 1981 :Milner, 1974
<1,L31 . von det Robertson, 2003 Treisman, 1996 Malsburg, 1995,1999 , 1.l
Al Agiapl B sy LS55 ¥ 210 @udll 5 Lalisal jafuasdt colattl Gae
Ol 5Saa Aol Le 01 (e (in) She B - danlg il yae (8 Baaatie Gllio Lgy dad)s
<A ge e S

.Crick and Koch, 1990a ;e (Y1)

LU 44 auog5 631 sAndladl z5u5 S5iawa Gle 30V ol Jae 3 o 2asas (YY)
S ity (3o (6 manndl eloelll Jis g8y Glolia B . 3lall @b Aol
rltsall adlly Sty 5y JS35 Karg oyl (s paill (§yeal) Liniinia pallinin
cdagall

OSa cBE ol 1 Gl (g5hutdl eloull B Ll coliaa (yiag s 50 hongall az g5 (TA)
ol st .(Wojciculik and Kanwisher,1998) ,cs 3 3] 38— of 035 &aesemy o
el gl M L1 LB LIS Lt dals Yl

- 262 -



Wolfe and Cave :Tsal, 1989 aazy .Treisman, 1998 «Treisman and Schmidt, 1982 (v4)
Jolre Jua 5 i@itisen @ilss)5 alasinly Soaaie by 3oanie clice Jay) oSy (£°)
33,3 3,LE) 9 paddeia 333 Juls 33,5 GRejs Adelaa i (onas 235 51 Aalies
il M 3550t w5 Lesy - (Lisman and Idiart, 1995) FM gl 5 LaS aulle
cobenn,SH 3yt e 3uyeSHl el gpia¥ iliasg pa Sl Jileatl 3p ¥ LY

- 263 -






oGO Acunatt uw¥

4535 (Glaadl Jeadll b 93l Cdpe LeS . tllgs y9ay Las ,5SI pe Jads
Landlas 310 L ySa @lladl i you Lo of il of (SLaY (SLazs JS iy
e Ly 33 cepomtians ¥ Bole Lguad ol S-Sy . Lgbiloeal oLVl
LeS a3 &lasi cpe JSLa yoe - Lgiad (O3] A SLATW A adlaeld . 3
LS oLaoW eLasl 4k ,he LS 13) WY Quse 51,50V o2 Jaa3 ¥ . obiae
it cilauagd! e Jolall oS o yads ol 3 pake ey e

sgams e puail slele Giameiy SASLES GLIV sia Joas ayS
otsns ao ] Ll (platin (3hane plaall oS3 ol GV Ak ey Aanllall
Jealaa Apeols: 3B S A8l Bl o S sac b Alalaies 3 e
§5La JSty 35Ul lSLEN o3a (e e ity oWl
ol el Bylaind st o guoglly Aays bl Lislie Ju3
Jio ASally @330 aly 8 Aol B garadl LYY A=Y @uiall b Laliedd
Sl cnibolg bl fpa oD ilia Lagein JS @uiadg duasidl oly¥ ol i wigll
095y dulgidl 3 Lo ;S us A 305 ghe S (Jatn Sy (55500

- 265 -



Bl Mg . gyl ol eyl purty sl i (oo dadd dsly pak i
Lilaod adpas) slasi¥l aa  duad Lo Jias 21 350N Gaaadl (NS
A e oo oL 55 Joaei Lalbe (Balall Sty ((@YLEEY! of @YY
Slelaial e LA 23 Dot g il yuped 5 LG dlagy . G
syl Jlaadl SLLES B350 50 9 5udie wilewy Lagy (JUL Jaww e L diutlina
Jilay Layy gl 1oia JLaiS| 3 pomas S edajlaall Al @laill pondy pdipe
OSI -l 5,58 - eedolisyl - a1, 8% o lBMlatl (985 13 . 5lgu )
o aaygll Apand) LI Gany Jioe Labad crselasiant Tgad Gulill e lass
), gl cbastell Jouyig (65391 LI CaYT (53,1 gdl obaglall  Juis
Ll B oL )5 a8 I Jgoeih (! B A5t Silasdl Liay
Aalald 52 (S5 g il AB3Lal HLacHl L Linog 13 fLoall 3 Fupaall
Lol dpnadh Sl 3,00le A8)e e ug)s 3als e gty oW o

oLEIM WSO is Ol psand 1 . Y e

eled¥ Liuabing palbiasil day bW adgdes oF ¥ - & @eadll oo 58053
o g eledl Juhas aie GEUI Gualind dog o rae Jiad Lgd Guyd
B ¥ KR LA | - B XXV

g9 o Lo A0 dola W A a8 H LAY HLESN Siay wdasdl 4 gl
ey <035 313 plaatdl G 313 LS 6T (g, 550008 Ll Tasa (o avac
Gl Suatll alge ipa Lo gh 350 @ala’ ain gl oL SN oLST pal il @i
S e ipgn e Lags cbuasy ilebus gy @i - Jald (659 peadl (ayuill
iidoll 51y a3 055 3 L) Aagh) 3uaB 58l palatewy o i 3,58 50
Slaglall Calist 5oy ma o reac Judia (53585 oS Lae wl bl CaYi
o BpuS Ao garma pro LiSoalins Bamil e Jgoedy 43 boliy W o] (1 .33,1501
i oSy Bl Apaad) sl g5ta e ol ) dasd! LI
sl 3535 @1 13] 83 iyl guml) Abgita 5 clidd alaieialy 5, Sall @b

- 266 -






bt (puB LIS
oLa¥ Anlan) 3ie Juol gl

L T RUITE R ON SN P | P TP Y T B VG-I P DS
3133 ittt HLaM B Adlate onle (B (3203 (0 JBT) 3 yioam 5,500
A goaddl Jlanll 5a S ey Jadiy o cald JSE JLaiad) Jlas @oes
Byl o (3l ljiod Jusety dadieyg) Gliwdl Léauall sbelll
Lraie Judioeds Ldadh Sl 028 (03 Aandt LU o 138 day viadall
4299 il A gd ool V-V e JSEM B LBy lg ileglas Leduogs el (e
OSar -dadd Cauads JS ey i O e U a9 Luliell juma 1ay . 3l
sl ool el Joon 53160 L yua Il cilaghadl i yeaidl 1) ,58T oIl
oL 3,535 B el

- 268 -



Good stimulus

attended

seeee

: —@ poa=
' 1 Good stimulus
' ! alone

Poor stimulus
attended

[]

[P l

viemm) B¢

- -l
2]
-
o
19
B0
=
g
125

e
e
.....
.
e
-

.
.
.
-
.
.
-
Y
03

| Stimulus |
Time since stimulus onscet

sl elnllh L oy (8Ll Joe s Agmaaall B3 (5 giuun e oL ¥ V- JSAN
)] 4D ) il plbal LgIlatund ci¥le B e (o ST ooy O gl

ooy canita st IS8 Juasly Ly Il @ el Aalaill (8 Auudl )50 b5 Guions Lis
(Jedainay Uis dalaies) Lglluiind Jlors (B 881 gl Gaaw JSlg gl o g
o Uning o3 ym ) Lo ygptad lorian¥l jladie a8 ondiW o oLSS¥) B pualy (na
EIER YUK SN (U PUVIN-1 S PR3 | IS (R YRS FERPE PRI (S PUR TR0 |
elas (AR Crn Bt I oL aiWY 5o 1] - st il sV Cua s olSy
Jtae 15535 @5 sand | epuinall LgBMo] Tpualis (1S9 whpns JSl Bl 130

Reynolds and Desimone, 1999, (e

JSa) Leant Unseg Lewady U W) @eny ¥ agtil danl Wlis (23U

LI oy (et S3ST S0 o 0f) B ol pte J5.000 1ota daity (Y2

cac A0 8 Aagsidl Glyasll ois Hils Lo (g pmanll sloelll clayi B
again AL Gty canly ooy i Bl Judade JSbiy oo 40350

- 269 -



Arenn I AU Akt il cOlS AT pubges (B 342l oLusl IS als Le
baa (Aoas . ouog ol )t puin BT @kt W (e JBT Wy Sl Laaygtnd
o el ade Aduac s dly ot wl et Aoy Ll B il
ST el LD Gz bl (9o - Aalaa s gl 2y liza sLeily (31511
A Qe g B (6T il Cunnang tpliatianl (90 (ST Ac gasnd) o2ia
LBl ilgeol 53L5 V) gt padll e el pay ¥

Ll W Glaiea Wl Sl . aal 1 iU 5l gt 450 13 gl iy
OSca 3393 Sl raal Il a gl Junds 1 LU JS LS . 2ubeld 39310
ek laill Gudais (¥ 2 Ve IS Junall jud Shmall dadll 5080 ausd of
-33line Ay ylay ST ASIT Aliads ¥ I (a8Y1) juizeall 5,30 oL e
3983 ol iVl dum s 33300 at)B dngi 35ac (5 Lzl ASLEY! LYY ol
2855 3 ygloen LIS Agloedial ST A dlady eSS o ALIL HSeasg - S
2 s ol oL Ailgalt A it ()3l 100 AR5 e o511 gy
Wyaie pelas sl Al Aol apiS (3B sludl) dislie ool jans 390
Jia (5550 Gy Baaatie Ciligiws e Baias w5l o Cacliads
134 §1) oW (e adiny W (31 I3 a6 93T LBLESHY 3 LS sandt
| (B 1)L 5hd a3 OIS

ey LS L3Sl el Lajliely oLt L ilalad agd oSeas
Lis gl gura8g, eIl @lle Tunth 1ia led . duyty (5T oladlndt L le sslocd)
ouaddl @lle g Aialdl Axall agall ugall 3 Desimone (ygasjus sy,
Lam U] o yids () 3l ot paaS 8 48 50lf 5159 3 Duncan oS o3
- otel A Jaud ge ot Jand ) el e - oLad¥Y it yla) ol asmgtt udliow
(. olai¥ putoge jaodl miliad uBLES 5 555

T B Leliias (snuay il jismll oy 38l Lo oLas¥l Jac daiag
Y alall Ol dppandl SlSEN cls Lo Juiis J51as &igan 25 UA).@.II

Va3 fatt 108 7 y-dis . pansll s Lguinny 3 yslis ulins ¥ Ity g J5lass
(Y - 8 adll) A g 30l daghl elsf e 1S

-270 -



(B3l yY peal sy ey Il 380l el ) Jaouad (oo oLV a g
o0 robadl e 3dt 2 jolic daay gl yuaie cladES WY a5 Yy Guslind]
Acgamn OIS I dumay Lo oo pesbindl oia () Lol L2uall sladdl
33ef pied il audl Geaadl el 2L Lesiin 3t A8l Gl
o2 Al Aol g dagtazeil elS g dawgill Léauall adll o3 5,81l
g sLidVL Jiads cilaglas Loale Gasdd ioiradl aill pade ddlaia
<ol
Lol Jlga¥l oot SLai¥ L1505 (bW 3 jlataals Loty Loy
3589 ol oty 6| el tleald (publindl da g3 . Bug3 Adles Ales 3500Y

alais

el )T S 8 ol W1 Ol il usa Y - 4
Sradl 4,43 gyt
39,30 (B Auon gd grea S o ylonil el 53 SoLdWl )50 o33 S
2 bV Jac Of oSas (b gl oWl o 3 58 B flaadl jasualy
A0 g peaadl Lk o9 (G puandt oLl 3 b Lag - el el i
o? il Gt sually dyyland! Gllilly (awsll 4t auall dakailly Al
lelly - el padd) audieg LS ol JiB iddly o idaddly (6 pelalt Cyliadl
Laad sbagieall JS 3 Jaally oLid¥! Jons Layj o3ud0l Bl e Dolazel
S el

Smanll sloellly Luilodt 308,00 319idl o |,Sa oL il ;515 A0 Sas
@l ys erpas Maagll Lygao Lle datasy Lifliad sams aus () 1431
Bl LB cuadl oo dunlidl le aaad! sbaidl dasdl cilegd gl g i
() (gl Aptasall Bakaill NVl 5 paadl clndlf) 25040
o? &30y8 Aac LS (e Jadll S5 Juoeud le Baedall Gpdall wad
e Jtae JSCho pa Ll LLAS e aajs oS3 o 9133?1 Sa-dl el

-271 -



sl sl Uil B audl 385 @il )La) Gusd Gl Cliaall das M5 o uSall
G Agaa 3 Bpalt (bl e uSiay Layy oL iDU (55819 58T il 5515 1Y)
gty das Sy 6t o animg b Gan¥l i3Sy LSl bl uds
- A9 Smadl cloelll LS mals Jane 3y95ualls 3345 OF 093 s raalolial

2l (8 raalaliad) opipdls aalgll pagaaidh Joeeus e ¥ GbLLT B
Maunsell Joiga ggo s oLiiDU (5531 Moaad 39,all 8 saxlgll alsdly
SoLS 021 alig i ol S5 (Houston ¢iws-a o Baylor ol b 3 JS o
D9 Aa3) da il Aaubs g o)lcie by LY ju345 Jlase [McAdams .ol Wil
LM oilia g Jumadidly - Cpas oladl 8 390 z9a%s 32l Gabor - patch
whacogzlh 8 LW bl ajs oW o fasg asl 1 &y el A5kl
095 = 5230 Cgac Fin - I CanaSin iy (Yo VoSS Lyl ealidly
o2 ol 38y ool i po Alilas el b i LgedLis e 505
LA ol lonty TS Alogiaal oo Tej edeny LW O Juige
LESH 3ylazical (39S Aol 08 2 oLV e il liad Bolyje dusd
e oL dhcay Le JS oY telas Auulia

oL Bl el SN sty gy of Caugll sluas (adseil LS iLegac
ol 3 ylatil B Jufis 05 W1 U2 (6 ¥ Budy sabiadl ol jasdl pe
har 3,08 Ay Bouiie Ayl g2l 9 paiaddill B T bidlel 5ia
S ST il I Lgainag

CarBgad) Uil Yoy 4SS dad LMY geanls Jias o8 olaiWl )55, Y
oL 51 293l (B L g3 punadg paSIl sl (e Olasys s g - IS5l 000
LW CLAS a2 Al LS gy S8l o oyl Sl M Ael ¢y
Obains opdals e @lSeds juauald ol 38T oyl g - Lol @¥loma
oLl guges epdidl S @ 53 Las H3ST als gt 8 ol ysil pusgs o 58
cuadgs LaS - Lilgdic ol Gl LSWL 3)lae AuS0dd! aay 5530 s (55509
oy St Sl ad 1 ad Layy ey pie S Niebur g o jlg Ui
(").3,.800 jasd!

-272 -



1.0 1

With attention

0.5 1

Normalized firing rate

No attention

0.0 ™ T T T T T T T T Y T ]
-90° -60° -30° 0* 30 60° 90"

Relative Orientation

Jeipes ool o ul® ireandl LIS ConSia SLETYI LY ayjy Y-V - JSLN
s Al 4ol Aakeill LS d g5 2L Gebady oL W) eLaniY LU Lo 3aS
Lipaadl a1 Pb Jaee 31y JLEied Jles Jabs 3ol oLV dun g5 . a5909 P

McAdams and Maunscll, 1999. ;e Jasa Loy EL Hlube,

Sreaadt el tll o yglanl 38T of A0 LLa Vo v oLodW ol 5500 § i
Lo % s (38 Lagy - Libadt Ll B pfi gl Eaaod LS ¢ JoY!
A A g B3hs Juad - guandl padll (e Al 3pa850 Slodial Lidl o sagbo
07 a8tadl Gl LIl sdasg Caniayg Liball B yadl Gl

uaa oo Gl Lancin Suatbiadt s g ot sl el jla) LES Gl
ORBUT LaS .« Lgual padl aubie iy o8 il I et oo ussly ¥l oLyl
3Ly Slaglalls A caadl LS dadnod Lin pdie oladl Juadll o
oo Uil 855 dpuandt LS 03 5S35 Lasy - ols8 3aad Lgea (S Juaas
Laliding aBy rlomiy  puad) Sl algay aluall cosllall @legdadll 1ads
33t canind oy e il 3833 (U S he) Gilaal Juaill 2
(pan

el oo e -273 -



Jaiilg saaania 39l 400 daugiy o) e I Jawd ¢pe slai¥l oluaa
Al Ayttt Aataill Jie 3laling (Bisledt 3 pulvinar dyuiudl gsill
OV ciaall Agaamdl ¥ty (0 L A150 6 ylasdt clelll 3

Q052 ¥ (nBsiSa yub i s ol JLeali ¥ \e

o ¢ya oWl Jle | il 03ia any Call 35 OF el e patd
A3 SU ol Legud 28V iabluy Jlea ¥ gl Jlad) cnad Jlos] .l
(") ¥ Lol (6 hasdl padll Jaks Alals

2 9t ool e el i AlasMa B el a I Jlaa) pauya Jiidy
0yl e S5 aaboiay J3Say M cLinill cpe puns¥ Ciladl CBLASL
o ol Bl 13] dasdly ¥ gl ddids pe pun¥l ol B abalall IS Y o
R PRARAC ROWRPYSt JERPEN JPIUD PY JERUUA - TYV-S) SRR R |
cSool St of GIoW (G pual sloelll of iauine (8 e Sale Wlin (sS)
Aol iole Lelasdly Leyy dlagll calaglall () Al juo gyt oLl s 1)
-3 pdilan Lgall

S - NS 9S00 Layy of @)Dl o2is (s ¢ 93 eXtinction glatas¥
Jind! 8 05 3aza 3529 (8 - e Lokl 8 Yajasa laslg Udoms iyl
i s w31 5ns e bl e Lo (diiess 4ol Ly e
(), a1 Sl (st Saontl ridoy - 50

st gl paaadt JLanll B Gy 488 Geadl e Jlaa¥l i, ¥
o2l sy Wl 0308 (B dd ) dear ] Ll g a3y sotanll
JLed¥l iy i plh das paaond 33T e p1)3 (6 paatdl dedyd of e
NUFE L FEA LRV TPy [ - IVRTE PRRPVSN | PRI D i ORI 1 E G- -2 |
R T

03y il oladly sy Y1 Jlaa¥ Guyn oas ¥ o3hd JS iy
Y bl Aallne of 3sbe)y cowd (ulpdl Cale sliaatl Slay JSE0 Adtasl)

-274 -



"

2

el e Lals Laduad Shanadl Jlea¥l caliiey caaeall 13 3. Lo gs Jiad
eall) ¥ (6 puadl clnlll 5138 ay anly Jlara o3 JalSH andl o duadll
asise @215 4yl il latyg SBH 138 Lhuaill asdl Gagye oy (11
O ye puzey ipaBlite S  Jlaal (aiye (e Ll caliey JSoo il yy
1o pions 3 . JLeaY! Giya (3o Juiadl b pusiiag ( 2ST ogns isarill anll
& o Laad) gLl 1 oS8 pdle s JSio akall zliiud (ol
BLESH e gyl Backiue wloeW Cdat Sas  aSebu e paiws 550
pad 5yl o3a oS3 3T paded 4y ¥ Lo oy 43S B Aakall all o
Sl o™ ol sl Juadh I Jseoshd 3 palidl Aot sy e paus
Tl Sag b g L

s o) palls Sl e 5yddie oyl slinill 8 aleghl 2ala il
oty (ol ot e el LaiSS (el S0 shons ] s JS 1 JEM
g iy 1 i JlaaYl g poa dadiad 03 (13 olsiiW 333 Ao of
333930 I Sl e pingl .3 330al 5 Lo S ot ¥l il
$33in (e iy oo e AL (LB Sy JLaa Yl of Bisiach Wleves
Piazza del DUOMO 4093 oloige 3aabives A8l oo e bgball Juies
s 3Ly - loall GBgrn cr0 pd ¥ ol 1y abiiy o AL o3ia 3
ool gatlasy iylaall ooy W By ol (B (935250 @il Jaded g
300 1m0 sclomald (B by e g1l il oplegy slls 380 pa3iSH
lashadl 43153 o) 61 ().3 5000 2ai3 pa Tan Laganls alta bl olS
Olaseia pf Liadly OIS ol paeddl jshain o adiay

Bl tt sl yotiy il daiomy oo g bl Jhodl o3 e st lud o
Cuad B paesd sliad ol Glsesd 3ygo a2l (M sguomtl ayyse s
0 33300 i 13] Ao pans Lgihuion 3y3 o ool Lo s @ebual JLad
sl cagdicald Juadl Jlankl 3 4513 cdpdl 8 (Hlas of Olgus) Lguuds 35411
455 (e sluindll o Jagll jndl o8 3ammtl OUS 130y g ymenl (aa Ul Bplomiasd
heall JLall Crea’s asau of oSen 13S0 - Uayf 3lont ¥ (555 @aliie s

-275 -



JSEI gf gyat OF I lgbeall g 53T Agians puplin 5did Adaginy eliiiiaty
(M), pas bl adipn pu a3 shadid o Laloluiioud San agalt 4l

Adlall o2a Jguus p (3805 dolis o Laald gl yaguadlls dulys ciadiS
ool o8 Calty clias ity Aialill LB Jay Al Cudye Ay ysadU!
a3 Jiking o5l 9 s e ilall Gaac slibaily cyas¥l Aiall gl
2 elsa 3pde palt cuis e o (M) Arundoliad) 2es¥Y jlean B LAl
oBye die s JSiy Lgule (a3 el Jlandl 8 al pauait JLatl
bygeadl yu@d el Al Buslgg nadl Hluwy ] Baslg caslg By B (0T ge
sloetil (B $Lastll dolis uualal il oy 0 Slga Jommang - (eLidad¥l) (g uudl
e doLuid) 1aa jad Scas Y - S50Y1 o gy JLank ad) (5 !
el sy il (e 3 yguad ool doliill e Aasall ol a3l (6 guna
ax sl Adiadl Aalaill LB bolis alias) olaae¥ LY i oS - Lgah)
Sl eleedll bl ol Gobuad! 2l ajad cailoes . iladl Sl (3
3929 e OF Liagl bl o048 0S5 w6 sl el Ssima oy ¥ oYl
e OF Gamsatin ¥ uadali il oyl aa b st soygiandd Adls 3L
Y Loy o iasdt L dadiis ¥ Layy Aadaill wlls Lo Jhes padluasly
-23481S 5935 e iS3

a5 O i @ puatl cilpuell Lawls Ayl bl cilS 5]
5SI - 2hl JalS Hlags 1al€ Jlall b Suae Jlaa] M ety ra) craadll
Balint cuuds 2e)din malbs cay 25500 Aoy oo ) A und aing
Gt Al 020 3aadt Aasadl . rsilandl le (6 lasdl padll Calis Ggsleas
A LB S Jag g Lo JS Gl L asly s ole ol aioly S8l
31 53T e 1 agaeS Ggaalalion Vg (diiogy dale (935 Lo apaas @eias
elinb Garal] AL 2SLiad Ay (pn slieg alle B oy (V30 painy - ddes
o Brandl LY 5l raings (") oliai¥l 355 5 gy Lo S5ar S5 ¥
Ao)ls LdW oo A 8L sl cladadl ousladl e Lalsdl g ylasd! slaeds)
e pung e 3ud5id ggllae Cannd LiSE .l @llall te Lalls

-276 -



oasdll £\

dag )l (61 - s yradl agidalsgg ASLEM s YY Sluwdl Jeadll Jobis
LU LMt cn udlidl dus 539 380 jul sl adluasd Saabisall
(58 ol I ol o) SS9 ol pogn s didd (Jehad Gu3a Appuanl
CByas et Y 5L i) Ausantl 33uS,30 e Juadll i 5,0 oLt
sl caS,5 iy s s ey dobs W e 30a% il LW e Loy yas
13) (paidonn Crnt ol uotomy LS Ba gl llund 55256 A glpusad
0S¥ oLaling @ 13] (i JLaia¥l Jloea 3 Lidg 15]) Leglied b
po 391550 LASy Loy ale do gl andlinth LY ik . Lagd Lyyg s LY
- ageailt Cililog A 5l sunadlg oS3l Ll

M 6332 Las JLEa¥l Jlame 5y iAol i pgl) 7503 danal >

Aaadl L i) i ol ST e s g oY) Liublis H38T edlelas
W G ¥ iualinll (e aaill JSEN 1ia (e Yol ps giday doay - (Lgiaad
oo o3V oile gasdd Aa Al Colraseill 00 do g dpae Slaasd dang
Lnaall LS 353 ploall Agaty 8 5,S100g dagdaiesd) 581 pa B LIS
Lalsizma padeddl a9 (e gt pasdl SlbLS Y Guw§sy pasdl Leass
JiS e Hlsin slens (B 3pays Andlaa (s ol SVl Anla) Gie ik . lbal!
‘ Jalca

2o Ll ¥l J3n s Al Egmeaall LU 7155 oW dumngi (S5
Laps 5ud ¥ Jaed I ASyadt (Jio s B Jha3 3l 5l obi¥I CBLAS
353 datiad oLV o Rasie 1S Craaxd Lall RSl lll Ghbild (e 3aliia
adEi A gite Lol . caljimdl Aagidny Bagll 435 Lo Leiagg ol putatl oiin
el ) il gy il yLa] Baieadl Gsilly Latill g lazdt olalll 3 Glolie
Jaual M el (o cilesdes aanll il asa slod pudag «jarly Ae gae

Sl Jlaa¥l 3 LS (3blill o2a Lo o . &ias 13] puslil @laxw
ey 02 5 pbuall Jlal 5 S 3antly el uinpdl adds . eLabai¥l of Sl

-277 -



abiy a3 il RaMie uin js (63 ¥ L A)sa DU Al ol yud Hany
Ao AL landt slalll 4] gentiy Lo W nsiladl e (golaandl padll
Jutady JalS agiia 3390 2y puiall slini¥ oihyldd audgnd igllas onilanl
pol® JS 8y Lyyg e (uad ST crglil) el B it oy ASLiadll B!
3T Laage ayllay o e gt e doell Jle d0Sag e 90 spddl A1SY
B i 2931 - gl Gadll audie slod (B iladt Lol Jslay Lol
3)S1300 3391 g 1ol Caliies ps Al (N Juadll (B . (e puolall Juadll

oesll Lgdde

-278 -



1 sl ggd!

- ollagys Cagaulid (V20+ - YAAY) Olaf Stapledon ygaudiae, Yol Cagududdl 7331 (V)
oo sl o WSS Hehat o Sas il jadl o Star Maker “pganidl gilua” (/8 (@2 5l
o2 e ($53530 Byl cilS g (A e jud 4SS -(Stapledon, 1937) (51adl)
9368 Badae SULS pameill <ilS of iong (SLuid flos (B Lumac LI Wligs sl
ISty Lo p15 Jlontis 30 Bndlond] (S35 anss eians Osipha gyl e OISl
Aol 355500 uplal! ola 3 218 A813us AT a3 ¥ elunadll B puilonto
000 Ll JEaaco S il (e s Oy Sl AE Age Dol prasas
golaiod g Lgiopied s olaglatd Aadlas ubead wslls pa wMlelindl olag .28l

VATY ale Jags 3580y LB oL ShajuB :(VAVY L4+ 1) Heisenberg 723500 (Y)
(et

3929 o329 cresalie (S Aatill 39,501 3 oLV (e Ag glgainitgpeSd gl sly) e (V)
(Wurtz, ioslaiily sl ganll pagadl agall 2 Goldberg g y3ats> JSabay Wurtz
339> dnal> 3 Mountcastle J-.lSaiga (553,39 «Goldberg and Robinson. 1982) D.C.
(Mountcastle, Andersen and Motter, 1981). 1Mo yu0 « y3el 2 33058

Rolls and Tovee, 1995. tMiller, Gochin and Gross, 1993 « Moran and Desimone, 1985 (¢)
V2,3 LUl 5 LU ol o g 230 4l 435 La 55K oyl ol
Luck et al., Treue and Maunsell, 1996 Chelazzi et al., 1993) IT. MST. MT. V4
Reynolds and Desimone, 1999 Reynolds, Chelazzi and Desimone, 1999. 1997
Tl sl B adlisd z—S Ja>4 Rolls, Aggelopulos and Zheng 2003
(kastner s Liall gyl bado gl pugmaill Gl il e ddalasdl A alaill
ctal., 1998)

a3 U R »20f .Crick and Koch, 1990b 5 - Desimone and Duncan, 1995 (0)
Otpinn Ot oLl S e ) 5382 gF s iy aall SLaSWI OF Silas JS
el o cilila oy Bl 3L 30 oliasl Z3palll juuds + Al 350 (B it

-279 -



W93 ol aunglt oL iiW e S I Aeadil Agdasdl bl o (A Aadline
-(Lec et al., 1999)
o Jdaal (oo I il (5 LaS ALt Byl LILE oLSW a3 JIs ol oS3 (1)
paaliall ‘J;.:.r. o>t ja,u of Reynolds and Desimone, 1999 Jas.y . ¥ _ v« JSa
a2t o o e e vy yial B3 Sladit Jlows (B a8l ajies O
Al 4l 3,809 L B 53L3 L padsie JS& Libte OIS =10 JSaH o L aadl
A3 AL (630 Sdmall piendt 3529l @&y Al ZUS e 38T JET Jaall 1aa
codlll Hlo} (3 MalS ine pudy 1ag
ObaedU Laa Glaatt 2 sualh bl (pa b3 6 jandly Laglpll Ly ypaa Il 33 aill (V)
OUlgaadt Mas sl cnila 099 . oW ales 8 oLVl haas 3 oLt
glaatt Zlisy L alS § puas po e B paton no 0305 ¥ LgdST Vahae Lous jaes
o il 3pdd it L2 aualt elaelll (AL ¢ 3oty Lah ) Ay pnddt Aadaitl
.(DeWeerd et al.. 1999) wheat from chaff sl
ol elalll LIS (o3 oLa3W @Myaas Tto and Gilbert, 1999 <Motter, 1993 Cauay (A)
2 oLV Vol Gyganll 3551 cibilariand 3,58 Gile gaspa Joens - 3,30 B I
Watanabe ctal., 1998 Brefezynskigluo¥! (8 (gl elxellly duiladl 38,31 51 g2
and De Yoe, Gandhi, Heeger and Boyaton, 1999 Somers ct al., 1999 (O’Con-
Cnadl ol LS )5 V3] 9 . nor et al., 2002, Kastner and Ungerleider, 2000. 1999.
02 oLVl EMaas s Akasa Laas g LSAN L35 - oL W (e JS& 89 - Lits
and Weingarten cniadl ] 35—5 - las Aufin (aldi of - oLl an g3 Y Y
(Spinelli, Pribram Brooke. Downes and Powell, 1965 :1965
ool e IS LalS olZsWt Ja 013 T FL WYY PELLICA [T USUE T )
Rt Slla] 353 sly Wbl glie pBI5 Guade i gl aayl ol &S o 05,8 Aaglie
sliiie dy)lax Gholie B Zagll Rygano po canuliy JClg (uangloliill o 3L auls gl
-(Jovicich et al.. 2001 :Culham et al., 1998)
o2 i I i1y 33 daZl loes e 3530l 0,00t Le IS oybasll gas] 3 (V)
Jlandl 3 darugill & tiadl sl LI LS. mals Wl 332 (g puasdl Jladt Cas
(Treue and Lingl Jacal LI} Lunall Loalodt o580 of do el (Liast agtiall slall
&udys . ( McAdams and Maunscll, 2000) Uyl L0 tMartinez-Trujillo, 1999
o8 Aol e ekl sLaiS 59 31 anglolialh i 0l alogll yaguatl
3928 .:..._',3 « )31 ydea ;89 Saenz, Buracas and Boynton, 2002 aulys o il
e LT o dagondl (5301 o < Cplilalons Gpadnie (oo oinie M) oL e

-280 -



iy Al Al @35e s Grmandl elamll Lo L3S Lkl Jlona
Roelfsema, Lamme and) gl gusd Lead iy o 3l ULsdly 5)La e L ps5 aa i
Spekreijse, 1998).

YLx o Treue and Martinz Trujillo, 1999 :McAdams and Maunsell, 1999 das.¥ (V1)
381 o yglal  LOLSIN (o aaa p130 da )5 Lagy Arasdt Slbilasinl o Ly
0005 (S olad¥) @2 Li ¢ye Mo 1B Ayl 1 g pua 3l AGlaitl LS (0 308
Lt oL A5 Y (5551 LSS 28 oLVl oo Vsl 381 cumnsoty si¥l (3
Ghose and) LSyl 4 3a )b &laa Y cuBsng oLasdl o ymdlall s cadys
-(Maunsell, 2002

(Fries et al., 2001b) & uadl eLxbll ;3 3y, gSH QLY 3oaate Cdlymd 2 iS (VY)
SlSel oyal 35 8 3als) Aads 35,38 (Steinmetz et al., 2000) sl uuslg
PRPIRE. L1 E CVSICRL A RIR G [P-TOR PN EX I 0% J.1 K TR VX
Neibur, Koch and Rosin, .Uyl HAail) ¥kt s Koch (2358 Neibur ;5000 () La3gad
van Swinderen and Greenspan, 2003 das¥ Neibur, Hsiao and Johnson2002 ¢1993
I35 e g3 e oLiWY elanil LagaliaSt pidyg - 3gSLall apld s MWikes Lind
coluaill 8 Il gl L5 Lbae CBagiull ju iusdl

Nocsselt ctal., 2002. (1¥)

3958 521l sV 3 Laga 1593 aaiaadl (6530 ¢y Bppglall Aoyl Aalaill cen (1£)
Lalaill s5u0 . (Robinson and. Cowie, 1997 :Robinson and Petersen, 1992)
AL bl eland iy L S day3p sbiatd JLadd Ciuaid Adagyi e
ol L Rl Ll cthy Le ooy A gl Alacugild Aalaill L3S i
le (Desimone et al., 1990) Slis jixae ) 40d ons gl Ladlanad Jles 2
JLall 3 oLaiW a5 (3 ibygans e shedl B apads il Gpbuadl o 111
&= -(LaBerge and Buchsbaum, 1990 ¢Rafal and Posncr, 1987) agddl e sliall
Y 13y Al g5alt LB 1ibje doliidl aluadly a1 L8505 ¥ )b axly g punga
sl Bl e} b 4] ek ons Ada )

Samedt Bolang (£ = A @eaall) gylaadl padl L3 Jukiasdl Sliasdl sLai¥t Jou (10)
Jamlly ¢ g2l
Gottlich, Kusunoki and Golberg.1998; Colby and Goldberg 1999; and Bisley

and Goldberg, 2003).

oS WN ¥ gy gpratl Syl o (3 ABLS) Cnpa L) gl VLt do y3s (1)

.(Schall. 1997 ‘Huerta, Krubitzer and Kaas, 1986)

- 281 -



Robertson and Marshall, (1993); Rafal, (1997a); Swick and Knight, (1998); (1)
Driver and Mattingley (1998) and Heilman, Watson and Valenstein, (2003);

PRI Y IRWORE TV FEYP-UIEY PEN PR Y X IR PLICYDRORS 1
oLt Cals ) 3L B mamaall juald! Jick 43 .(Husain and Rorden, 2003)
o8 Gl ol (0381 138 89 et o TSI Jaes Lo 99 - Sl ilantl Callg dounis
Whing . agbiald o Sl 3 Lgae copans plaadl i Gas¥ laedll Cauait
Karnath, jueds - Jlea¥! 3 aball 23,301 (Glbill 5f) Rakaith lis du 50U
sl 55LEY Jug wsaladl e auall cLxlll | Himmelbach, 2001 Ferber and
Sl addly Léduall Gaill o EIY Uady of LLawdl gylasdl adll )
.(Karnath, 2001) HISU @355} B Laubon g Lkl Lagia o M il

ouSally Sty plaatt (ra granll Cilat (3 daladus agdiall yuasd Jladl o 5825 (1A)

Lgian 55 5 cpeg sttt 0 iy Jol 3gaailly “Women” e cny> Jol Juadt 52 (14)
(2 ill) "ol oo ny S5

OF Al @& wilish e calh JS8 385 iyl Jaad celabailly Jlaadl o Suadll (Y+)
WJLeaY Gy et ¥ Slall uall JLadl oshons 2 lp33 Wy (62 OIS
i) onas e S sl 15 BN B s 13] -8 il 1 pa S
oo le ity rfy B g Abbl CALS pagsall Sl (daal

Mattingley ct al., Driver and Mattingley, 1998 :Bisiach and Luzzatti, 1978.1998 (Y1)

Ul Jols . aIUI JLall cauady da 5 Ul JSliadtl Jtaddl 559 0a)ly SLaa¥l oo ¥ (YY)
Sl saddl 3 39 Rhaladl uay . Vuilleumier et al., 1996 diusg ooyl Aupd
o3 - e Shiinill JLaadll 3 SaudASH ol W1 JS Ganll Gl pgls a1 Liusdl
i e + 6 pauntd) gl s i¥boea 5o AG00N 2k Lol TSl (ya ilag 530uad)
Ualad 500 Al Lobazy Lao o JLaa¥l golpel caindly (adSUl 3 B350 AU 2
gl Aty e il Lacace ol &a sl 138 4 g Lo 3uie
of - (Payne et al., 1996 :Schiller, True and Conway, 1979 :Spargue, 1966)
Abbadll cilaglel) JoIS wiis Y o)lsie s Sy Jika (udliy Sroiey Jlan!

.Driver and Mattingley, 1998 :Berti and Rizzolatti, 1992 (¥¥)

odgs ddaySyo albs e pupant Vuilleumier et al., 2002 ,da31 Rees ct al., 2000, (Yi)
-1 EN ]

-Robertson, 2003 :Robertson ct al., 1997 (Rafal, 1997b (o)

-282 -



e (Salandl Jaadl

==l oSt

Aol adaoelll oLimly 45,83 LaiS Bl O A8 b Ladhs dlodus Jo
Lo (S5 LglS Sals3L Lo yg e damls doses Ao puu ly a5 ()
3 aladl sl bty TS L

() "Lin gy g o ot SUaR (30 Suaady (unisd

Ao sl dazd (Seas « piabodl 8 18 yieag 3 s LIS S Sfugas
tﬂmﬂ|g&mﬂ“:hGUQLAJc&aw’c¢LwLabu5Q3lrxJ3§}§}AquLLU
Gl Uily edazi e csbapdl (o aiiag I3 way 15l 3850 Aydees apany
95 Lol ity o oy SO 30 (395 B .l Bty 3ydeso
Les gy il By Loy Uian 11035 ) (s 0,80531 Lo S0 (3 aas
Sl ol (e i ol sleatind Lo Lusly¥1 5)0all cags - Lo
Caghly sLan¥ly ety Gulus Yl
il Lty o - Lot Bylunal aB @B oy gaage 5581201 0o
etV S wdaodl ¢ gand Lasy35 2N e Jladd juatdl pbie puslid)
oaladl CBLAST LN 1B byl g5 g o s plall palaill ol sl
Silastt Gle oA . apaasl ligs Shas 3&0 Jond 0niudlS yud o Jaall elaill
cidl B AS IS bt yudlg pudid) ale o531 Hatis o Lis Aasd o

-283 -



3,81 Glady Lagd obilgead) zibady Aageus ifloatl agle ciadad )bl
3,811 @ala s CadS B Anwly cilglad bl B fleall Laub gl yaguailly

o Lalided . olagdadly dolamsdl 55 ras calas g cabuwyS )l audetions
o gag (Lgdds Aalidl 3ally olsdl obuaSt Ay, bag caijies Layd cilus ol
Ly 128 030 s ¥ S0 () Lglaad aguandl 38051 A ylatly lgic yppal
3,120 ¢y e yall JISEN (e JBT HuB LB yang . Lo s b el I Gigllae
rre ol A yg il

bt juead V2 1Y

s poeoly Caapal USH .5 53 s 5l 6T Apngae ST inay 55,8100 Lo
B el Gl el iy caatilly ol Jedig ¥ Hayde dlaad ¥ asuy
Dubai (393 (ol (A ¥l Gleac¥l Linslsn plle 7,38 - Agatall al 0
e dadall Aol Judietl dalati oW1 g8 3a8ls L5ST LSl s Lisyas
5,511 o Apualad A5LS g5 smaad! gl e (D) a3l e 85
cadt dligho 0501 5,11 g ol e Bueiall (gudl 5 yuuad
AN B et Sy doLiity doliitl Le 5aamall 3,S1001 585
oS Ol bl o gaadl padll andie LS el Al LI
O el e 3,303 350 Sy 13 )il Lgtpuols cdudl 1] (panddeia Jacans
Y LY STl LS g aadl LSA3 paseddl Lle 05Ss cno gl
B3 SN g raae 3 il Lgmanls Juns . sl eulia €000 ol
<3S oy

wols JS & (Lguudy 33g Y1 LB Aulia CMass (e dnguidl 3,810 35,05
do )55+ (AeSomiill Agy ) Awuma B LS s Ll 343 ol iS5 3
Sy (03T 033 3 (¥ - 0 el NMDA laas .55 (o dpasaall Dzl
o 5,81l g @aandl piiy Lagy (M ot Ayglo ool pSal bl as 3 ool s
Gl A ga il g ABES Lo cadlpaatl e Lol ASidin yul Ruguis Ol g
loyath IS5 Lo ol dbsell e lall BulmtaM owsosg Aniall dagias

W

-284 -



crSasall synthesis Cadss Rigydl e sl Alyglo JISCEVH Cllats 2 e Al
() 3,051 3153 B amdl sapaall Sl

el onesh Il Uil udil y3pesaSl 3)S13 of 805 (Jilaidl Gupbo e
3,813 g snons ratiuws ¥ Laisy i 361,50l 3,815 Slgdall Jguogdl 3,81
325801 3,81 dadion + LIl Alio g Aoy pidly W] (Saaliad! Slgdialt Jgunsh!
Lo adeds quyus « dud) 8 Jillig - 52068 HLS 093 «il gt ilagladly dadd
o Lagac (Jalandl g0 4ind B OIS L goeay e ol iduly B 3
(), sl gl ol ;SN

e sl) egn Lagaigll 3,810 Dobiill Lo Baazall 3,810 a uedtl
By e Guady oY Lo e sl Apuandt allels )Y sbaged

bl aliglo 3,813 @ucudd Y - V)
ol ol el Leualitl crboglall 1335 L sald Alaglo 5,S1A1 53421 (3
Ly 3ga Hyg Aka cyapiidl e 5yl oia .38 il wl i of

5,811 (e A y530 yud JISEY)

adaptation <S50 Jie ceabasld Aulayl, ol jod JISEYI o Jacs¥W
saiadl Aas U ol 511 . sensitization duwlusty habituation agazdi
o8 3gaill Ertoey caa€al JUie (¥-1 muall 8 Labliddls il s sl Jle
150 4083 «,Ssn cridadt 1 dasM5 o 5San - AAL1 (B patina gusmis 3329
£l 1319 810 cpe Aalgill B el (9245 2929 paie g 1ATLS L 500
&F e a3 s aan el paaly oiand dlaxlll sis B Audaky ek
Ll Copol WY t2ialia clingis

oI et ygugs B LiragtsS Raala B 09ady (N lalilS whaf 7
LB gall 2 Juaddl o S yhs ealaidl o JISEN 220g) 2391301p iyl
() | Aplysia Lidyi 3y, !

- 285 -



laslya (o yid) dolgyd i

9 LaS (classical conditioning SuwMSI o pdudl Joldy ¥ CalShul
O el (B dasdl 108 50 g po ydog Olaw Ay (8 CBglaly la) wagyean
caladadt Led oy il Gujlondh @l 331 wie Jews WSS Glad o 3las e
crasnghl QSN (g s dia caladally asedill 359y o dasydl ol gusdl coadad
Byl ydly 39,5g G5ty spalally byl (e gl it el Sas
o - oaislatiae adiao G dag @ ol Budetly . oyl dolu )WL
Aol 3ras a1 Of e ASY ina S Lladl B OIS (ol
Uleaf Jro LaBgia LolSadl oy (513 03 03y oy yud asas « ooyl ud
(") g3 ylaniaat o lalll

3320 ol Jila cideio ol ppgS Losuo umedS o g3 byl (B
dule Jgar ISy Aaddll Hd5 ool puadany 9l 350 OTBYY 1008 ey . 2akdy A je
ol il by Jana B 1uds 0555 oF oS did! B - ek 5 Aploeind
oobead) Baiidl paad o (B39 (BLAT . landd ALl Juuspill ;8 5aby)
Sy IS 4,8 aBgh G ¢ el piag (Ol a3 L (LIS CaLaash HLas
Jole Cgiell Ludyie (Guaiitt cliily) @eus!

- Bleead! QUSISH CaloeT ¢ (Bl ) CBgimll (o, JoLid)WY oy £95 (B
Al -8 e sl 4u8 egd cdus Il - il oWy 453l g St g Il g puin g
3o damly (B (o dausal 44d (10 5a3 jadd (B B dadad 13 (JUL o
-l dlagee Wil Himey CaiSEun of JiB GBS

bty e lifh o p il dolsy ¥ (lS Of AIhiis Jgon 3 patuin LBl 95
WU Jas L) Leginn 33Madlg oyl jad jionlly oyl jasdly Lic
las 3 .(I:.\...i ssssh 4 i slingain a3 ¥ Lalyy dsle Loss Lgayss Al
5,513 CLASIL g ¢oe SQUITE 598w 55Y Gliae¥ @l aASH (Lol
157033 Olaw (58 L5558 1S Analar e LS9 (Clark oIS @ pag)9 (Olueas ¥
Lasd . cpadt Glass oyl ol W1 (ys cne g Aol ys o151 Lol LBLESS]
Uhia s (OB Ls e SAST 91 5y0 ASLe iy . 0aadl LB (19 s Lgunliad

- 286 -



Laa il ay el gl Ased mgmienl aB455 (Aadidl §gracey Oa> @gigue polie !
-0 plls pgigae Blasd ulSail JShu (58,208

Gt O oLy W s galias rreshatie Ao gams jusSous t—bﬁscnu\s
AT .L,L..,,m EPUPTI UOON S IR P OO TX | I N | H_,, Lol
Aaiill cond (ails dcgama 8 .() - VY JSE B aga sl Jia) delay paintd
JS o .trz;ce,:.":!l._a ol Jobudy¥ sy - el pgdl Aty A Caald day
ol i elaaa @led . LaadS Ll sl Lol ¥ SIS Sl o6 591 3kl
e ey elsgll Ay Guiy Usns Bsao oof

ol g Sgmadl el ggll Bedd aus of - Judadl DAV s sy i,
oLimih 39 pmis tnd « piSey ool oyl doludy W Jaomy - e J5u1aSs
&gt Lagion 10Mally el ;¥ Cllasyg laa Ale gpluseld ol &Y
eliST GoliendoWl oLl jgSeawy WIS il 1l o gid (b )il doludy W
il 8 A 933kl ALt oLash cal)las ¥ Jilas JSis - o it ol )M Aulec
carlaes cy ales 3aalie of e yun al®N1 ypels oLandl cgule IS .Y - 4
atatt o it dals W e S 80 coniall olS . ol ggll culiedd g colaiilly
B ol raiaaly 1Lin 3] as ielggll Londiy dadill gy dagp il polie &V LB ,a0g
1 IS Jladl ¢S5 @l - Le ol5gll cpo Ame 53U ciliglly aguall Ergas 2andle
oudLinT 3005 Aagas BLS JS Ao ol a1 ulegil 13) . 500 by &l dolus Wt
vyl dol sy ¥l ) ggll Asediy Aadill 55 gl H3Y1 5,50 piad egaliil Lo

Toa 3yl Gl OF 5ugSang NS a2 g @ poeill iy Lo Gluiond Bacboney
cOpiasl o ANl Cang @i g Ogaudadiny S sl (b o8 Lybpod
Wedd G il Sl pasdly o pddt dalis ¥ @gand diozey @l Gl wlis)lg
BYVP | PU PO PN PR e IR LPISVS [ RPRVTI 59000 DN i I L P PVA
01 2o, 8l il ity syl pul ljdontl g Byl

Dttt b sl L
OSeas M ey ¥ Haa ol cl.'.l;_g.m:l sl B Wlha E:\L'd." oda culS

-287 -



39280 28] @llisl Legara e sy 05K o oS (AN e daydas
o e 3580 O oS ool (iedygs a5t (o g3 sughad - e g8l g LW
cepaadly A yusd Lies

el saddl Glolo, ¥ fe does 3l Apalill Sy dc gasea Jok
bl (e puobiadl Jeadth (JUL B o) 30 @l §y iy pall
4yygpunll An il deall cilelya W le Aayoes (Lagae (pdodl Aiasi Auals
A plaialy ool Appandl bbby e gkl 80 gall dogus. wlal
8 Slaagpll B S1all g (o5 l5u g g SI Y5ty aLul oSay aboladg
(ATl ezeadl (ool 3,58) ALila JSLiie wllin oS8 . g a8 e o pludl yu
ety Bl e Lgalaietiil (e 3udy Ao

Delay conditioning

N ] B
Tone — =16 sec - 16 sec —-
Shock ) n

2 sec 2 sec

Trace conditioning

M % 8l
Tone ———16 sec—1 f—16 sec—L
Shock 18 sec —in —18 sec —in

2 sec 2 sec

3 pilis Ay g€ Aauay dais dayy 39,a01 @lal3 1oe gty SLAIN Aayel ) L VY S
elguol aags casm (KWL Aoyt dols) M) Glas of (L3510l oy il dal,5,W1)
0952 1Aadually Ladidl G155 Al jue 3 @ladl yaddll B Slede (S8 Aabal,
ALl oLV e Gl ad) piad Siliiaaght HLS g (i Canial PG oyl dals ;W
Byl faiidl Senall o5 ons catlall 355 Y - Ley eslly dadually aiill ony
- Han et al 2003 (e Jase

- 288 -



Sy A41Chy Jalanild cilaiad HlSGoby SLA &k sl L pdguadt (SS9
b il fpe (3T 1500 B L S3aes Apine Cilegome pode pug
LeiSar (Aatgy JSediy anyald piades Gl Ol piall of Jladsd oy o -0l 3al)
009 - 39 padl gi jedieddd AWSLEI algd) s i of (g pua ! jaatdl algas aluall
Sl oA B e st st Aaun 350 By jaslad Apeal S Lis
vinlin g ao pung (i)

S @sSo Han J.C pla g - e 0538 e cnbialondl ¢ o3las) Uas
S (B gyt ng gyl ddas lides B OMeay (OTuathaigh 455
Lasla 2 Quinn usS yauin g Fanselow slusls JSola ae oglalls (Caltech
Ola @aro oloiW 12s 8 5,08 3sdad - (UCLA) Gusladl pug 3 LisysasllS
O I PV BT PETISER LA TP bl PP S WA TR LT PLPTIVE FIRW
o3 Aad! SlasY 4518 3o eS Aeauay 5y8lo daid o181 Ge ol ja cow i
Ol 4855 9l gl ALl 3gbas o () - VY i) deiitl plows sie (4 )l g3l
C e lany e oia (e V) @ies padd B dunalg el gl —Liyan Lindie
it ol ¥ Gualg « AYL oyl dals ) ¥ oluaST e SLassl Sl
| S IERCH B PP RES DA - IS PE I PISSIRR PSS PTG &1 {
Lol g3 58T 530 oy oLyl ) 2sie csbadally culedidl (g 33
O bt 3laaad! (5 @il e J5ndaidl (93 55K

Couald Linel gl elg ¥V o ol yuwdidl as gy St ULl Gulud Sle
2o Cllaty ¥ - e Uinoey @ cn Banteatly Zadidl oy @8Mally ol 530 e
GOV Il ey 1389 - e sl e i 15a3 ety of e
Aol gl Al gatl Cilodlal Baebocey (@llad dliiyg JoSg5,l lan andy
2 (a5 Aaga e Wghud! Lpmandh LIS (6 Agae ilidy 3blis jlosy
Gamadl o0 puingy (MHhask, S uds Ade il il jasdly et Sl i
Olatizeo 3uSplatt ol pdild Jlad) gl pamil paan @IS0 8 Lol
pedatiny ¥ @il ol al Reeda il YL BYT G o Lalas Jadimy
o St gl ) gt oWl Gl LY 5% LY 513,58 j5ue Lgunay

et o et - 289 -



slsdl aud Sle oa5 Y dnelsdl pud oh,sdll oia .« e sl Auasll Elbl V)
i B ) on cagaall a1 elas ¥ 3 LeiSS gl B sl
Dosxds ShLasl Gaad Layy - Laugys LY Laaaias of Laaidl 5 Lasy
ol Olialy adgaill Gt Olgasdt Lging w31 1501 Lo Ablae 4351 )
ASLELY AT Agundd! Auolil iy >l Augall ogilall @i, (1), 2g80a
qualia LisS aages pupalad Lo 6531 ol plin g & pdindl 00a Sokals Lay,
Leablaty 3l Arran el LS sie Lo Aol Basdl 5f iSlg 1 ol (I3
SUigsly ol (Ligale ol Apac 35 Voo Sesll e flas jupasd Las ja¥
iy Yo

¥ ol oLy ¥ a3l ealaild 6,331 Al JISEY (e
i) dacad Gl ansadl 5iiSan Borieoms (Vi Suuy 4gidl 201 operant
oo - olaadl Cuind of BLalSall aunsd alladl cilagd SISO @lasy Lis il ol
W @ataill L alaball alod le Juazm dasly e HLal dadiay (JEL Jare
Bugd Agasll wbSsledll sl

Slaladly DlHlell 13 V1 eudaids
sl bl Lad all clobadly clledl G ¢rs o3l M1 @udasdt
e B B (pmd ) iy 53Li3 5 skaus 3513 3ic Alayy e cullay
Ageasnd! LSyl il Y oda @ba 3pomas Buias Luujles i) sailidl o)
a3 298 4y S0 cany il i Lipaa R (a9 Bl Jlslo 303

ey pall il S e
6y Sy Al 3 ol gl a3 shgyan JSiy scsall 30
Ol pany Jazes Las L)l 1S5 Lgtiunylas e 0¥ Lgie coasils i
Al (fleatl 3 latly il yLell olia ¢y 3nd) "edliaadl 3,813 e Gsdamiy
submental ialll o Lo dalls 3 Jead &rrag) Jalse 5 Yl cabasll
gaasa drragill Jolgally Apastl @lSslaall o 53 e Alytull ag

e &y s de S caleadll

-290 -



o NETE W s (S ypaiy yilas JSdu @llell salatl Ll 3yuall ae
DLW 5580 of ety ST Hikaa yud g Auain 5,815 LSpa W @alasdl o
~eililell oia @laid (nayg i e 58

clonlll Lgy dadiosy colsbadly calylatl 03s cani€3 il dueadt il Jods
ity A A lall aadt g dalaidl gaasdly qoasdl LS5onll

ol Ly alS i tall Sl S
et (Lia L qgnba (e Slasi g 35LE g any 3,811 4 ulidl @laas pa
.semantic aiadaiewnwd! 3,511 episodic du ypalt 3,SI20 (s G Sunadd!
O «liaudo 2 sgday A0 3 pndls Ala S gi WAl padl 581001 U3 935
O35 zluall 1aa jslad B andglis Lag s Y1 6 g @l 3,05 sl oo
ibang (lBMallg (33 okl B5LamI 06l Al (o cAadadaiaund! 3,511
OilaN g ABLE aule I3 A ppeai (S5 L (5,3 W eLea¥T IS wlalSOI

L 33851y 0 glalg
T By atg gy et Sboglall Y (0l puad LaadlS 5,S1001 Le g
313 Bl Gt 3,813 dalied Y Gl Aoy . Bgiiea wlagLas Jolic
Lo B oS @ gl Jles” (el 1535 0F b e g lagall o33 ¥
o2 dadB o g Alraadl Sapedl 638 550 HadiS Aladss Aumac LIS AN
J 4S8 Aianall 3,813 g Auses paaidl 3,SH0 ons Alsslo 3,340 jusaidl (e
iald 33,35 G ye plbac¥l clele patioea oLl il i Caeld 1)ydie
el Gaill a8y aad eyl Bagid due jue Silig B @Sxitt .M. H
A (Y B8 Aoty wgee oo -MUH il ¥ (MY pn il e dawugall
Jud edas SlasY saci (M1 06 35,8100 wad olads e il
calicgoydad e Laskaiyl symay SlasW ety Bdasll ol ya) (e opsle

4 2
-

MQCP3.M|J‘)S.HQ‘AG)‘E%OA@)9£L&Y\ cdgoes (AiSan

-291 -



MLH 805 ¥ (G5lBs b g 35235 48,401 pak s jolin (no @80
OIS O i of Alglis Le HSU5 e jomay Acbow Auag JoliS day - 4B (s ol ) 5
(), Jst 43

)58 3,810 alialyy uols Adic 5)lus o MUH Ly Y clls pag
el SV @iyl Lia Ly Bolaia Vg s @l jles @lad 4iSang idpanls
JS3 229 -l yuall ol iluaSl 4,408 805 e ojxe @y «mirror-drawing
Glais Al e mazeso JSiy 95819 (Lgy pulaus Vg din Loy aiSe - 28U
A sall et

(35039 iS5 Lazmy yaaill oS o Lgha ilag A1 osandl dasd ey
(Jizes -MUH 8 oW1 jleadl Loty 350 )a P il SOl e 33udia pnlga 2
Eealod! 5eatt Sl gt Lo Al Sl ¥ @uST . Mases Guad IS Hlga!
2 perirhinal ol Js>g entorhinal oSl J500 claelily oy g0 (53 50585
Sl eobadl Jle dacsil) Seanall Gadll Cals 6550 Aumy yeatll 5,100
SloySa GAled! fajienill pinga G 3ol (13 ST 5,810 Gaee (lads
addiag Lesuall Gadll ol g iagasdl clatll o SLgill ool —ao uall
DSAS Apusdl 334V e S L @legladl (ygal (353 gy - Ggaandl adl!
gl daad ALl 5Ll Glolill b Lgzmatng Gias

o2 el 3529 5 patian¥ Aual s LAY LA Wearing g a9 Lol ausy
e ealSly cigaga Euuge - Aummyyuaill 5,810 Ly yaS JalS Hlass da
Oreadll e elyanl Ciypeng dilamy ag5 sl gloatl LB gy Blal e
5388 agad =3,S1001 §g5eien HUED (gaa (B o Banad anlls e all
Audacogll d5lHa3 Cady - agax oS @lad (0 o)me g ~dibuts e | 339540
coobe Al ud W giabs 4 g« puslodl W aldS an ¥ T el @2 ilesec
W oo Sl ¥l 30 Y Lol S35 S Asiliss Loy o3 Jhes Jie
(. pa3l 5908 s uama

5,810 Gaae Oladidy goluall (o Hgyaly M H pa Uy ey oS
o o 3 Bl 5803 9 Buguar sy juad Bl S JuSES of e > Ola o

-292 -



Al Lol L (yaely 0eiSt iGane uds (B eeS0e aaall s e sl Lyg s
Of I3 ady e S Oguumeyy Ogranny O92 bl Y3 O toss il
Ja.uj:o.l‘ uﬁ;J.aA.." ua.&.“ O L;_).:-.‘}“ ;‘_}_}5“3 uj_n.l' u‘)j Y uﬁL.a&! c_}..?.."

(1), e gl plold JSLy Aysllan Carad

Sl 3 youand 5 ,S101 ¥ 2 1Y

Silagleald B3l fuysesllale mllaias 23y9831 gi (Sl 3 juad 5 ,SI0T1
Ca3a ol 9 Jumiens 4 JLaW g 3aels @By A il 51 oy
eall Lle HEST (galt Alighs 3,810k A jlaa (i yeall 3,SI01 . alB,01 55l
oo Bagases L5389

g_l dM"’U“u-“}"“"’-”d}“’}" a)Slaw):-thA.\J\Uﬁ.x}yY
el sl e Yoo .M}Ae.}yf‘ O 3! Obeeaill Lgas b S8 Silasladl 5y

o_)SI.Ucht_g..\.llo 3 5,510 Licwd Luaile Laggan uaill La..\.c.t.:aj
Soebod) e @al5 55l Sac g bl jdea s 355SH cWoOrking alolal
("), 2403 35 gucadl Aalodl g 2y el ilasteall () 5,800 gi (5 puadl

:\._,,,a.n JSLEL (L) Aygllne Alalad) 5,812
ZaLol 5 1013 Leo 5yuand sljad 03365 o0l poliedd painss cno
i alayi Aol (5,800 5 Aadleall Byblisd Bk Jiad Adsall
Oeaiad (3 Wylie gh Laimaall M 35laes 53151 daylaietl i iang o
e Letiad Aladil LglS (upunf )50 s de o Apladase’ 3o 5) gl 5
130 By (LS @ty Lima s Ui voluad Y1 o183 das yy - Alabadl 3,S1001

PPl | PR S e daeiin 5yady Alabadl 5,81001 jens . abalad! 3,51
‘_,SLA[;_W:_‘A_':L.&.&‘ da d _)bﬁ.:uj.\.a)__ua.a_ﬂo)_..d\j;ua__da“__ud‘
S X

-293 -



Sabodly dgsall dalall Jgmgll dacins o2 JuSolt ga Laulw¥l pall
ALY Aadlall (yn g55 Gaolo 0 w5y 1 B L) B3 (a3eilly g sl
Lo Lagig sl Junall Jases Les cdlalad! 3,51001 5 oLiGW! Habiany L oload
cobnddl Jalad Lo Jleddt sLi¥l 15 LalS o ST alaledt 5,S1001 30 juin (5355
099383 @ g Ugasnll cligadull B Ablatuly daa pe O5idety paadl il
(N g ol 5850 1@ilhlows

sde @iadd dlobedt 3,S101 (B Lginyied Sas A S5 &ueS uass Byl (ye
LQ.LGUJ&?B)‘ 5)...'11.2. M)mﬁhwdw\ _9i 1:\3_)?' u.nu..‘b.u;c.
oS I 35T e ccarylly Lyt S5 e Al (e gy (A5 (o pdie
Slaslodt Aulls o d341a 3l eLBJ‘Yl Cas . pase il 5,81 sas o Lgslaiul
(").3 50 5 3005 O

Al B Ll)3 O (pSas il LY e Lo
sae Lo juomg Byl dgdie @adhy §padl jalodl ol 353 Gund
e Cala s 03] diabaiod podatieds Lo sae Le SLat )5 ol Sar (3 Jauolasl

Ludh

i yge LS LB g psiia 3 VanRullen cnlgy ols cpgy paesl
@JJ L.,n_u.bll Lg.c.m}nuﬂ S (sl ys i3 ylecs - 33wetie cludid Lle Lgia JS
J_.aoJ_g_‘aoJHJSu.bsw)'o)j_mgLujal Lold e aols
Ml)w,i 3305l Sl sladly oyl Lacaedl doLiidl (558 (S5 gy

Cawal Lgdn sudie AalS o pdie (o AadlB @)gds 13 dils s aay (Y - V0
3 yeadl (B o ladl M a3 (62 5 hally aglll B3 ball LS
43 & g8y .one gl 348 1piis Licd idaugill o8 ol &Y Hlusl
Laasd [padaion @ @giS) usysd slsh axgs

ot A 1oy ¥+ (o Aadld (e Ayl bl HLiast gpdas DU e olS)
rotrio ehetinly ALl galatons 1538 13] (praied e ol 352 Ve Lsd

294 -



My crdlinl s ol ¥ sas 8yl Sl juall mazaady  p5 T ol Y
elale Gy flaadl B D31 6,5 el BV oa fe Liws o ay Y sl ey
(A), (&Il 02 (3 alaral Slac) a9 131l 5yallall o2 yuiidl

Lol ol e Jalig JBT Lphom s dalie &1 51 "0dg 87 pidieat Lagac

Jalse s 4aallg 03 oo sadel aby - aiy os H5ST aagd Le JS& (8 5) Sl

Rps A el Bwad o floadt Jomes (" Lgia IS ope s J3T ST - 5550
CAgdaalit Aaladt 3,S1301 5)al) Gl juaZl pe 38155 Lo g2 (LuyaS

Alolall 3,SI000 48 Ligue

Blina ¥ S pandl podadiu ¥ alalall 3,811 5 Calty ai ys Jul
S T s (IS (god) sl 3,815 gaiad ol iealsie 3 Opadyy
Agaio (re Osilagg AN aalsd I paRd JSho of (03,5 5i (elialliy mgia S
‘JalS (e 50 OatiaTag tulill SldSH e Hguall B

Oliawa =28l (Humphreys (s aaa Lo g Riddoch (3900 cns a5l
Lesax 1opadsl (M) oyl 258 oo A coliac ¥l yudi el B Olillag !
Fauill olalSIl @Slgsy ABghill cilalSIly CBgyand 3,815 se B Vs Luall
Aadod ologd Ja3 B Al iia (e (gile g Augalll ol &g padl Slpllg b yay
281 g1 nniad pralee Cllat A bl aliall B s S
sl Sl @Sl ade slad W e 53SI1 158,331 (4 LYY 9i £V _AYY fie)
O Lagan BN plataal g 0550 Sokaad of Jshall ol olai¥I uds B onlas.
agds g pusy gl g Oaiay 1S9 elad W clawd zgung 1950

il Aane b Y . e sl Unalad Uy o Aaladl 3,811 ol 13 09
LSS B 58 wiad Geas ¢LB )30 ebasal 5f W1 a¥ A Gguall Aalsdl Y Zlass
Auinyall ods HLuudel (558 G5 peg s aay Lgic Guasell dadd Lol zliog
3 pos Alabladl 5,813 LS 13) el yidey Lo Luased Wi puded (S oLy
Bt bl oyt e i it BBl s g o Ly SLSIL

-295 -



29 (o 52 omoes Ahaladl 3,811 B iy JS OIS o Jobaadl celld If Rlio)
Oa SN Jin - @l 5 pdie A o)l Aaay dobiidy dadiod pus L 451 Bl
Joaall oo g Vi Slas LS Lo S calaladl 3)S101 3 - Lead 5 DLl
Joaadl o AALSIN B 6,53 a3, W1 Gl Lady cn Sl i Lady dadd ad b
()6 yguaill 39> 7515 4 L Lgalf Juo sl

AUnd) , Jaid Alelall 5,813 (G gima (1o 3uc)B Aegazma oz Jiad Lo
I sy b (aado flas (B Alalall 5,S1200 529 OF g srapll 0 Aigae
31 Y e ALaladl 3)S100 il 5u3 g el siay Layyg - e sl s s
B esl (a pgh 3929 e dide clilpuadl 5T 3 igas JLaLY! Jis
LSLSISH o0

Alaladl 3,SIAg (gl paill adie sl

daied 300 Ay yen dh Gl B S5Lenl 3 Alaladl 35,8101 win 3 o
GBI By Voo ag il (e 3yguall adidi 1] Ae s dapnadl Ll
Lax g gad @lle Cadnll Lin g guun¥l 3,50 B gl jaddl puba cls
L O gl s LIS Aaal (T pnigs (1 Sen aliae)
cnadgads LU 038 yiusd Crusy oLl Lle aaiad 5,815 43S Luuanl!
3] Cuang @y LIt Balon it Wgloea 3 o p gl I Sl bl e
gashl 1ia JSI5 3,30 e (1S 3P a8l (ro pings b Ol sl
QL 3 LU ALEL slyad o (Y1) JSAI1) 48] 35LENL 4 puale cn
o Alls AALE LB Gaacendl Ay B0 By50 juinB cBgd 5all i
gl 3330 e Ay i Consli dule S5 BBLE yy Chagll gls byl
Wl S 1305 ASLAN Lo L jsals 0lSa oo il b yeny (il 350 Y)
I s yaeac e Alaziy S3IS,

iyl Led i Al sV oyl 30 Ly ¢ )% 5B (ot cioas
o2 Cxa U Auace L (Yale Jup deala 5 Lagdeys (") ) olestsa
EA AGlalll (B Aol g i guadl Gadll andl (gyglall clelll Lo 5150 5,08

- 296 -



Ol gad! S o weslls I bl (20 Cv it o et s 1)
LAY 0585 on 9T A5 Wbl Lo s Lol blaill Lelus (s
553 B (gull 3 yn® ol y il O pe) Alaladl 5 STt Al 3l
O35 pnga (e o pgSA il Gt - (Linal 190 corat Layy bl
a3l a1 Jio ol aggdn po eSOl ilady Calie s uinc

("3 43180 duime LS

T IRTTRIT Y

Bl £sel iy el Gt pddie slon (o8 & lalall 3,510 Y - V) JSall
LS (e 808 403 43 . 4580 b (BBl (e g gas dalasia YT e 3,5l 548 5yl
Sopadt G2 byl Lad] HLA ALl () guadl il andie clond B 3m il
G2 9 B LAY @ LT il il 3l Slisiana e canlis (Rl
oo LI CaByi3 Shm e Ilia 0580 ¥ oa LGB YY e Sl dalatia ) 3,00
ilia 583 Y o (g Laal] LALY Cougll 1 astybl e 3,3 Ty o 2kasasdl
Fuster, 1973, e Jaas . paldl Lo ol dslan M dals

- 297 -



LSl sl A sg) Apmantl LS (apies e AL Gylorill !
Coryihada dgan B 055ha)g Miller jlie Jyul suo . cni8W gl idainga g
gzl paill aia sl B Apsandl L oo olis el (MLap15iS50
2SIl Lgainga yidl ully 8 ySadl Aygge gt I A agamillyy
Jaalh 2u5,00 Hlowas 300 35,00 Jliwe A 0,835 qusllall ¢l GaSlas.
A5yl e Oy gl paddl puds sl o il 25l (B
Y-V JSadl) 3,8t

LA A ylasdt LW a5 . Yiade eaandl padll piie el Jasy ¥
cadnnl ol s Auggd Slawd) Adaall LIS coseiadg cled i pus sl
Age ole dalisl B oLt Ludaall LI J5ds il gs - pdaill e
Sl il . i @lidme Gl Olpusd! i gns Slastall e 3latie
2l gl J3aS s Guasen gl pad Wl i a el ot B LML
i ik dadtoy Glacdl Gaduall elxetl) of @byt asd Maz il
)y 0150 OF ia iy - 4l oL @ Sioma )3 (Uadl) 5250

2931 gl 19330 Aa o 3,811 € 2 VY

OSag -5 B yeld Laalaal (35S0 3 (ilang) 513,810 (e JSC8 S
P Aerengin )l oo gLl pamdl 35U B (G I ST 655 o
JuB ey ol B ALalS 5,505 @y LiSay ¢ a0 Lay Ly yso i 13) oMt
S Jloeitly oo g5 il colbas D] 03 & yitiedd « ioeibl Lokl Rty oo
- il | IV

BV U3 45T LS Loy Sperling Ty s> peddll @lle o
Ao OS5 iz 505 3)alls LB gy A pangl 1AL WS plxnll oha
o2 - Ogaadatin Lo jady By el il puda gl igisd @uu il Gl
Caliies @ 0L Caund QI i yadt ooy AL Layps £, F Tgabaiiad sdawugald
EN TR P VLITE PN TYERS IVPENUPY:| Y FESR S ST SOL O ERWS |
- Sy pST gy

-298 -



oo Bgiio WD e (5555 pagpe A il I35 alaall Vs gdd
ol daiusie of Adle Aeis el (Laaigy (¥ o VY JSEN) By Aay)
ot sbadl Slacadl 30153 359 I Crgaalt HLET 3 gall slatid day Andieia
2 Ay e LBy A Ay poenild (gaolsdl Loy - Al of daswgill
wgdnay O yoyiar s pdardly eSall saadaiin ¥ @Y L4l HLad) !
aaypstl e £,Y e Yo lBg ot e Y o Yda...u}..llus 53350 Of @gle OIS
Al aradt e JLEBY g a3 L c—'-'-b-“-w ré Lol guaatll 8
8 i gt M g atiaadl L1 el 50 dils Aaial oy 13 . 3,La Y
LIV e I eaacal!

MSE Ay Yo lle Byudy =553 I Byl G Ayl 028 oo
I PSSUCI TR PRURIIIR - J YR IO KU PSRN ECT R
Wniie Lgralys oSe Ailina olsSoe di5aoW1 5,810 L 35l LI o lie
dodill sluwa (38 88 draS Lol gims sy Lawiuald (Saa W - o pall Andlesy
o)liicls caivay (igiiad (Sas Y Lguans Aaguinga jub LSS Clalsdly Sl
(8), calidaisl @yl 390 o A

PTFK
S XWZ
MBDO

gad jaad cdgl haes Choy Ac gama tdagpeull 5yguall 3,518 HLasl ¥ o4 JCAN
Caall 3el 53 I 3 LA LB padie ol dawgio gi Jle 230 @il Aedd uad )35 o
)@mubuhwuuemd)b- Aonill cdas 1) L it o Jauj.dl i g5l
a)SL.\JI AL yaduns Y @;v_.a‘_}s.uu).!a.m_ll Jausdj)_»dlph.u)s .o_,,_.a.ll
Ol Jaas (3 jea dl 5 putelt dals Lg_yi el A0l e H5SH g3 R o 30550
 Sperling, 1960,

-299 -



LS 3 yguall Llonall did g e 1588 3052091 3,811 5,58 st ¥
LaS o pall L2855 aay Bl udd o2 Lo O T+ Ly9ald Sl e aeiad Y
Ol 108 (> 539 - (JalSTl o)) palical) julondl 39 g Bae GSS o pladl JLanll B
Aoaing By )L Aatlass fleall ma OIS By @aas Lgadlby (e
el Gy aie G LaS (6 puand) HLal) 3335l olale Y 5 lass ¥ el
Ay9yeo Aadpaa¥ 5,810 ol ads HlmeW B Ly 1] . Aallall ae
Aandlall o) o 3l s Il A bodl Wl (eaiiatiy o pmsagdl 10U
e gL V0 Juadll I oypis 4dd s3I G HLall Jus ) ) paddl 150M
(ot

Jadiy Sl pe Aty ss ol Lol 3 Aipas¥1 3,Sol a5 Ly
LSl Ao gl 3L o - Lgy 31 Aolgll (55illg elonlll Blolin calises
L35 5 ASall Boiadl 1L ygots cda sl oyl gyl Baclin Goluuts 5 y3um
a2l illy gV g pmand! claldl L3 dmac LS 930S )0l 3 Jus 5
a0 5331 5,818 us_)_._..c.l B bl G2 aalt slellly AL Ay puad]
eSOl Uinny Yalas Layil o5 1S5 ie lanY Lowac Loy
(), 2412501 pulvinar dgaiall gsills slaelll gny colileyg Ainisge pis
>eleazg Gl A1) aay (651 300 Ll 10 30l LB Casmiid (AS0A0 B
e Yoo I 3pskad] Blalilly Adudl 2 auall elelll L 5 30U a5l
e 1933 A 5,813 A s Le s (T aols

O oS S yuad ¥ g puantl e gl Al 3045,Y1 5,S131 oi aded
B Loy 1309 - pa3dl o0 331 T bl pations Of 093 Lindi (653
Jadl tre 05Sa o 18iagan¥ 3,S1A0 Lwaadt obedU 35385500 Aadall Hlae Y
csleaW s HLasl

Sradl 56930 axd9asW1 5,501 dasy5 LS
oans - 553 @) 1] Ligys Gom s i yullatia Ligm¥ Gupieall L2 cleslell
el elgol I @ULadl 155 Lo satiay . ($ 30 (Lo ybga pe idadd Lalgina

- 300 -



0 Ul oLV SLat I Jad oo eyl Lediig 2 Slalas¥l Sle
Y gl (Lo yud e ST @Y gyl pans OY (Y - 4 @adll) Jawd I el
2 Aol a el LB LY Spay connn e oLas¥l Wl it
sl arall zoaidl pa Likadl Jn A1 8 La pae g LMY oih
39039 16T gl gag il paddl putie elond 8 Appeaadt LIS dadis
IS 5l s Ll puds Of pSagy bl Gbline ) Apiisily
Jlaladl 3,811 LB Lgiaiis oSasg e sl Araall Silbls Y

o3 Blalia go a1 5,810 Caiuad ¥ Al ol oyt o ikl o0
Lio e T Lagdsm g gl padll patin slody laudl G suadl slelll
2 S5l Sl B dadioedy Ry poiss erdidl Bag g Buolill ilaglall
Gl o2 8 LLad) jlael oS il it of i ddgeasdl L)Y
LLaal LS. o).a.umd.uba.:.ll LgaBoe g iBsaea s Leil Alin g cagdien B Andl
P W1 Lad 1 JS Amand! LW 0 ualinll ey oabaatl Jundll 2
Al oligy Sl (po Lgie Lpgioo

3ol LaalS LB yatiun of cazes doliill L o ¥ 210 el 3 65
Baa i) Slals Auleall oa Jadi . lyey e sl AS4 Riea Ae
raaailly gzl padll ania slady liudl e auadl el Ul gy AsLsll
3350 Aol Sloamill poal ono - kel e <3 g onlacugill rud ol
83 el LBl eeand S G yadl B Byl (oo Adond 3yl
Jsunsld ciblasladl o3 Gaylall wiluakatill Lagyg wssall gaiill Lebolis calaiy
flaadl 3 daglazeall 3S1pa g Alalall 3,1 N

casludas 3ae e dudlxia gaus LAl 3,SIA01 Al

Lia 33 il e i ol 3ia Gpdias OIS day o oo -5t LS Y o
U.!Q_).u-.” s.'\Lu)}!' W AT s sy ):-YL' Leaasi Lu.u G Lagiany
b S wegaidk o ! Sl pdsdl o a3 Lie g9 Lolamol LALu.tl Sasleldl

- 301 -



JISE o2a 3tass o oS ey b piall @bat U ggrun HLatc W B Lin g 13)
Ol e Sl Hlasl il a5

cedaodt dag of (o3 3305 Ui Jie oalagled 35,0 W1 5,811 (g5
Aakaall &b Y1 A sall 3,811 5255 . Gl oilS o (e Aeadiy alud)l i
OLEWNg sy 58T 48,00 pe Ludalaiewnad) 3,S1001 Jalazig (3101 3 ppally
35 SIA Glaas e Bugaddl VLol L8 L3 s eatll 3,S1000 oy S
iy Sl A Jgumshl Vsl (5959 A paad iy )3 03353 5 Galilt juzeny
e Ogal ()3 Call G dasdh s 31,891 ¥ ilay  Lginjins G 3l
cCreely S Ggaag o AaSdl dawgill Geanall Gadll (g opsiladl
Ugls dpumyall lay Sl le aadieg ¥ e sl o plold JSa G3xing
Lgall

Lo gly . aa d Aiac (515 Lle aiseidl o yuad Y JISEY! ases
Ay play By p gt . el e Lg5)ad B Laled 3gasd! (Alaladt 3,141
(b9 3B 8 Jloets Hyatialy Alaladl 5,SI01 5,S5 @ 13} 53y e Hys%n
- uiad 231 g il Legd daand 331 Asagall algll IS b Baulss

4l S g L e gl e o oo ALalall 5,810 inel uhotis Jas flas (B
Alaladl 3,810 Sgang Jammy Las (Licly 0580 of Jutioes dlalall 3,811 ol 03
Osralation ¥ a3l o pdd gf o I1 of lilsasl 3 e sl Lewls Dl
ol 2 13) &l BT - Unyman (uSall 039S0 ¥ Lasyg - a3l e sl
© G bl pad iy OF oSey - Liely 3 nwd @labadl 45,815 oy
(3 ey die ! gl

25523 0 I3 e SIS =5 5T ol e 5,1 3,100
sl UM Ly i 0580 Legy =200 (e B jatiowy o piadl cilaglall
o33 ! S sidl ol ge aalies G201 320U o gl dprin ol Lgipus
Ao sl Auan I 300l Cilalny @heiady g puaddl oyl gyl aclio
3asll 3)suadl ol SIS 3058, 5,810 Aauley 0555 Lay) - W ,5SHI
cre sl Apadl @illls) ¥l BMLY 4alS 55

- 302 -



3L oy ol ¥ 3 LS eoolsh puag (oo SY ilaglally dsLiia Y1

o218 Lo . e sl Botdis dass 3 3,88 colibend AS yiie Apmol claball 3,131

i 13 I il o5 By - AT il L el e il b 3,5l
WIS s aaa il e GBasd

- 303 -



1 nnl 9ol

o bl Uad” (a8 S0 ol (o puwa IS (VAT C VAN ) Williams jueads s (V)
V41T 3 " The Milk Train Doesn't Stop Here Anymore L (335 % 3 0o
(e l)

O2pdes A« pSsuaS 33l B 3,810 Ao 85t B3 Y S Lsd LU a5 (Y)
oSy ity Aabeall ol 3V le gatl Alhglag i adl didayg 13,ual 3dle cilaglealt
3y 3,810 JBi 350y S mand il gtiatl Jgaogdl 3,139 DVDs 53,3 559
SIS AN Jalal das g e T Baguases LgiST las Qs yee B3 5033301 5,813 o sl

3,810 e olalsl)y pliasges oLsS Eichenbaum, 2002 ¢Squire and Kandel, 1999 ()
tDubai, 1989 ,ail au8lis] 5wy Sl gLW  dcandly Ayl Leilblsyls
. Martinez and Kesner, 1998 :1.cDoux, 1996 :Baddcley, 1990

233a)3 Princeton &siad ;o dsls 8 Tsien s s ‘31:. Alale 4,5 8 (t)
o NMDA laes dlissiis oo aildt JSEI e poeald 1)l 35000 duas il
SUlged! of 1ymeiog il )lsd) 3 gazay .(Tang et al., 1999) 5ef ()3 3 il
FIL JSCEN Gy ot CBESYY 0S5 .5 )S1001 g @ladll il 5ud @y Lt yg Adaad)
0559 -l - ol 38t ol (a3 B 1uad Jidiane (e paldl JS2d1
O S Sl S8 JLEb Y @laS s 43 Las 13 pivall Slilgusdt L3 3K, Jslod
JLndd s 5 3skas 58T 25055 Wiltenberg and Tsien, 2002 230l . oLl
R-PRORY Jesi [

G s iy LeS Lallas ot Ayguiall 35815005 oLl e atall 3,)S1500 3,55 (0)
B B (2 o 5l ISI gl 54655 0 B35 M B S e el (S
St Jars poliseil cunny Les el

B by B35 6 0t Sl Bl o LT )T Bgaatl 5301 ads b (1)
Agia cilags Vo M a3y e aaBl I Gradd! Slgadl Cals JuLES L edas ol

-304 -



S el ey daliih JS Sy Ligya Aubuo! asd pic M floall it Sy Les
pl3d .(McCullough et al., 1999) sall dlsgls @438y uo pl Jadioey ol pag - Loy a5
Lo taiis 52y S el @y oy g il g pany JB ey M1 g h)S Gy s
s 506 e LuydS el canadl
(p2all) $sbuss Juol Syl @le :(Kandel (1929- JulS by (V)
(Yo ale) cdall i 2 shsacndll B 35U asd e JitilS Jguazey Joall s 753 (A)
’ (Kandel, 2001).
(e al) phBH duilay ciligi I e 53 :shUBS Addaddl SUlsasll ()
Mackintosh, 1983 jdait .osbaslys e $3ULNS ALSLA Lo )ddt oLVl oyl (V)
Frendt and Fansclow, :Squire and Kandel, 1999 «Tully, 1998 :Gallistel, 1990
.Medina et al., 2002 :Eichenbaum, 2002 :1999
o - Lia Lgunsdl Aianill (e bagiad 48T doLid)) B ;258w LS 3ol (1)
Ol Coguo i g rotyall Rndly 530 SLS Y 240 Radd oS usguo Lty cLagaylas
)-N‘ céwu-w g paial (o pllaiad o pds jad Sdons Bssguad ideso (Sl
u...... SUL B oLe) shsgl Aeidd 3u3a3g il guoll e gs Oy 38N Ciimy
u.l:r_n‘du.atla.u.up] ((sdenall ts @ yiuad Cdy day ol gl (po nily Aadld
A el ois o @ AL &las 1 oy 28NS sy oy dobas ) egatd
Clark and Squire, Luayl pdail) 55Ul oy 80t dol3 W1 3 Ui 2oy st
Cdans oy i doloss WY JISE (e S oo ladl b Adygdo 3,548 (1999
alays, 0l qplesdl B (Bacer and Dawson and Furcdy, 1976 Fuhrer,1970) Lic;
Hail g golly
Ohman and Soares. (1998), Garrillo Gabricli, and Disterhoft, (2000):
Knuttinen et al Carter et la., (2001); and Lovibond and Shanks, (2002).
aubanall Jlee® Lle (-8 @uudll) e plly oLiiWl e 3o gl A3 6 5u00 (S
el it dols WY B LAY dualy 530t 3300 59l i
<(E25l1) H3suaaSH B (ISAY o aakius il Aubi, (Turing g9 5L (vY)
ois Gl - Liingl il eyt LT 3kl Copild o, dalsy ¥ Jau ¥ (3Y)
.Han ¢t al., 2003 5 Ll
e el 1 ol (olpaatl B delell ABgdall elond 5oy Blae Hio Lyl (V)
o331 et Y Gty ST ol ol y ¥ aluuiSY (690 e}
Of Lisingl jl5a ag o (Hanet al., 2003) 3Licull i )10l Caginll oyl

oo sl o ceml - 305 -



alall Alaladl 3)S150L ol phacadl By pedl B gl 50 syl Bl W
(Carter et al., 2003) Lalail cdlams 30 alatt of 4ee

Lging Badine colaSobn aLadh e 5005 ZgSLAN cald - s Lo sy Lyl usd i (10)
(Heiscnberg and Wolf, 1984; Tang.(5a)-dl le aaiadt LW g (el PRS]
wdly 3 sl_) and Guo, 2001; and van Swinderen and Greenspan, 2003).
ot ol )W Z3LaS b (B A e Salaataatly el g, dayy elats of oS
ool ol ¥ o ydaciny of a3 J (Tully and Quinn, 1985) W0 4f ,aiai
e UL Sauiuld aS15aS Bolia Aol Qlpidl comiding 3Ll s SV
Griffin and Speck, 2004. j1ait iUl gusdl Lo g! Aale AA3L0

(20501) seadd) (Soe M puill @lle s (144 _ V4 ¢) Skinner HeSau (V)

laly Scoville and Milner, 1957.HM Gsue Criny il Lol dae I iz (1Y)
,leJ;uaL“b;u;“ngLJunfau@#uM¢g%ﬂusauqvuuh}l
JI31 Milner, Milner, Squire and .Kandcl, 1998 . Corkin et al., 1977 , 1972
c}ﬁbmgﬁ¢ﬂumﬂbuﬁaﬂdynAaﬂb{bﬂhghanmjéﬂCbe.q%&u
O9aT 053 Jso elanlll Lo 1€ JSy Lot . onladl Lo syl 353 ¢rn alal!
cagandl Easall clellly

anterograde) suuas dilasd o G5las A3y oo @1 jore I 3SI1 4da Huky (VA)
3,513 (retrograde amnesia) 5 )S130 & g55ea ojluss O Ao gilie Sl s amncesia)
Agaaedo A4 yang 341 b ydy Aardes Sl 3 ppecd

4288acks uSliw padgl cabuac Wl @lle Sxs . "The Lost Mariner 451t U 3 (1)
-(Sacks, 1985) Lasts uolll B 50 g3l 1 (e o se e 551

g Ao cShyags 53 Slel 548 St TSN Ty 1yt By Aiybas] ciny (V)
&ﬁgﬂmLngxubm;*uJaE;gagxbbm;,unk@]jacyzbg.huha
23T Ul feisls s -(Wilson and Wearing, 1995) "Las 3lasdt aud e
w? Gias gl 5805 (e Hiale oS5 ApabalWl il Glolall Calsit g yuds ool
Damisio et al., 1985 _» Sangd edude LBy i LIS a5hio

M pslondl 8 Blusdly uben I (553 s2geal Memento “HIS05" (gghagaudl wluall (Y1)
9B B Gl o el i€ (0) iy 313 yglaie (ya 3uSine Lenny i Bund
Jrie (Llidl paudU Rage (o - iy 3Ly ] casl ALSAS phas Bylee oL gl
eSling 4all Jlae 3 028 Y i 15 50 05me gon Jobaill B o Bl Byl
o 38100 35ga T calidd juseas 3al Lyl a5ls el Apaads Lal )y THSUS" 68

- 306 -



e Vo0V B oy NOJan ¥ 5855000 ,S 71,5 e plually . uadidl @Dl
cbiacl @le y5laie (e @luall Sternberg, 2001

@ olad o3 dangill G2 aall Gadll o)y i HLac ¥l b Loy 13} (YY)
Lasy rgandl Gadll padae elody dypuandl dnllaall oyl 75000 (o el Syl pe
g3 oS S el At 5l (B 3 pdlie H5al (13 LS Lans ol
.laass

9 Sllaadlall cdje a3t g puw Ao Jazrud «SgaeaSl 3 :scratchpad 3 ,S5a (YY)
(exoalt) @Y st

(Baddeley, 1986,) ,Lisls ol uiidl @lle Jloel 3t alolell 3,811 5,S5 a5 (V¢)
1990, 2000

W Lae Baseill fpe Cosgdiival g o3l ppail pang Andlae B Lgaun e caile Ja (Y0)
S g i ot S SALaandt 1S3 Lg! R a5 JiB 3laed Lgiagd &
A puall Lalodl 3 cries pHEH (e )l T Sl Andlat H5utatd

Rl J3Int e 2uadly Buad e g3 kil Jundll b YO Shalgll 2l (Y1)
VA adls oo 3 WegdWlg 3oLl oL

3 ULl Loty 3,230 530 0555 La yady oY - gl 4V Lo @uuaull o35 (V)
sleed L BN yeaially Vpiaic dayys &y pasa AW @b 3ake slaiws - Miller, 1956
.(Cowan, 2001} ire U 3aSks 3Lt Las Jundl . a1 &l &l LA

JAgianall 3,810 55T Je gag Mgl By stae ¥ i oof ¢Sea (YA)

130 L y35 Cauailly gy 830 L3l eledY1 sue ay3s VanRulien and Koch, 2003a. (Y4)
$93 )3T Jlha 1aa 3535 iy WlID Y4B B ya JS (5B Busly paasT Hsmall clS
70+ 4 3)5u0 B 4BLESS) Jladol 3353 3 e et 2l Of ST - obomadl Slae XU
Nae gl e g 5yguall dllpof i cdlay ¥ ool g5 Slaedl 8 - Lisyas
§50u3 Vg Lasass didag e g8t (393 1ysY1 393 .(Bar and Biederman, 1998, 1999)
Merikle and Daneman,) Ly ayleadl 3539 Les adagi ! yalabin1 oy Gaaddl 3,001
.(1998

-Vallar and Shallice, 1990 :Shallice, 1988 (¥-)

Riddoch and Humphreys, 1995. (Y1)

Sternberg,) 45 953t Aloladl 5,804 Julin s Jouogs JSII uylad any >55 (YY)
1966).

(e sal) Agkii g udlge o ilbiacl @le : (- VAT +) Fuster yiuugs onSs (YY)

- 307 -



(e038) 2Sgyal Alle (Y- ¥ _VATY) Rakic i) glaadss Ll (T8)

«,—=i . Goldman-Rakic, Scalaidhe and Chafee, 2000 <Fuster, 1995, 1997 (ve)
oadll a1da el 3 pualll Silaglal dlalad) 5,810 deyL; @l s Romo et al., 1999
. corgenll

.Aksay ct al., 2001 :Compte et al., 2000 (¥1)

uels ags e [Massachusetts Institute of Technology jLuazsl:MIT Jua¥1 2 (YV)
(2 b0) LaasslST s YY ey (5S05 1BulSg puphobe O iy oty peS (8 SiledU

o la et (3B anbiil ey T 5ygeall S35 ol Lle OIS 1 43 T (TA)
dazd I Abandl ud sttt LS 5285 i puSeall e T Juu‘_,.@;diuadl‘sm
auoss (Miller, Erickson and Desimone, 1996). 353 1 3,a0 oLt it cids @ @ La
OB 41 Akl 3 auogll of /9 duiol Sl duolsdl 5,811 LS. Ll plio cijlas
-Miller, 1999 35 .Rao, Rainer and Miller, 1997

sl U1 ll b Lay gl padtl Glalie ol 3 31alal 5,S13001 abga daliis (V4)
Fock- de :Courtney et al., 1998) a4l a8l 3hblia Lol 1o Sot Jidg oS yonll
-(Pochon et al., 2001 :ert et al., 2001

Mo ol 35Sl gyl cya oo VAT + Biiaw BuSaa S Byt il s 6yl ()
and Gehrig, Loftus, Duncan :Potter and Levy, 1969 aal;y i&iasl ol jgdas e
oy sl Jali aladlg V44T Gegenfurtner and Sperling, ¢Potter, 1993 :11992
.Colt-heart, 1999

< lelt elont (3 dual5,Y) olalsdt S5 s das Billock, 1997 (Crick, 1984 o 538 (£1)

Perrett, 2002. Keysers and (Rolls and Tovee, 1994 :Levick and Zacks, 1970 (tv)

3l LSS ol dalaall J‘m 30 CdSE S50 aSdl Gasbs e B8 ga JISAT ‘al.u:..u\_. (¢7)

oeaall claelll LY. @365 Lady 451 Freedman et al., 2001, 2002 mo of gt e

By 38T gt padll putie elod LS @55 Lgat3 3 jpeally 3,20 3 Ll
LIS ol dlad i8S o (5T 30,090 calaglall

- 308 -



e N Jeastl
:‘,Qg‘lgadlaiﬁ‘JiCﬁiggtA
JS I (o (a9

Belqassim eulily o ciyall o8 dxe jo a2 o2 foas alazsll o2 sie

ke Jugh By uadil 4y padd Lo 85 O caasall e OIS gl Jlslo

s Mo Jaall e 3aline oolis ABg (i pe Cipuas pUSIL La)iSoi ol
calads Lguud) g Lo dnds culas . Jasd Loy

() 72,3151 £Loaadt” (oo Sulss Jso

s glixd . AauMAN s @iy 1388 gf WLk s cilpmagidl 585 O S
La ,5Ua sl Al5las oluSshous 33550 PR W W A PR - vE R (LA U ERY
egiaaskay Slaaa gyl AanMall HSSul - Liag) 0553 OY Hae ¥ . Aucl gl Apolall
rasals Lasgag Jlaist of pasdl 62 e gl Aapds o)l s gdl Sl
an pe - Aagilh 3 yalls ai) 5T (ysSY gagelall il ps ¥ e it OF Lidlaia
celiaily oot Laanidly ()2 ¥ i hgyadics o) oF Qi pads 0] G50 ¥ ppdaill
(). Lagac @llally

Y lal WLl @3 - usmsa 39 L uly 8 Lasiie gl Laa g
@31l 8« pslantl (631 - laragyll Bglal s ol darge ¥ alaia Jlainly
lay iy e 33V Y 43 patiun Ao Lalje Jain 1aay . u\a).cLumuLulsujl
(Jaall Aaie o 558 @l jluns 8 Jolil ey dagdadesll le 3548 po
e gl )3 Jaadll b Aadil s JolB (B sl - shens JLES 29

-309 -



Uiy - e o 283 ie qipgs il S50 uaas Las 55801 of Aasdhe
£109 4SS Ale 5 8yuS eyt o (I iy 3301 (0 Bluss (8 Daliia o ST
o Gzt ol 3)lacadt 35Lu3 Jie 3aGas Wil _ cLiil Jasl. cgll soan
2S5 093 LLED _ geatall of il )l Wles ) layl
o S0 A5550a e penad AN 30 B it cily wliwds Jals
(g - WUA;LL»L,SLGJML,:J\B}LSJ\JU)ML”AUSJ wila® o a8
uudu.a.:)S.u Lo, . ;Lul_s.u.atlj.x.puyuhgw,_j&uudj.uqcua
Lons 5f lalS 353 Y el gl “Eal o8 At SU wlls 5f Aol oda ,SH5

-esall o 3l

Lo JS @il eLaBYL cayall - elsdl yud oaldl 0gs Le . 13a L3 ags ¥
by Sl of Gupial a3 i pol sl wdsnd LSy ¥ ISy floalt B oy
“lysys olS (), e aclahl op)all il dis LuaaslST Le gnge oIS - ducl gt
A5l olad )l Labball LUSH oSy s e ,Sin Jof (g
8 Latls cuaiaty segele clinlly ¥ Lle 3kl 3 oludil e
3929 e Linyn lim aygys il el olual wllEs B . A8a5 3 )y e0
Gy gbeadt B Sl e A8,L501 Lgs)u3 Loy 355480 HlSals ailiz,
() asoa

Ll 4S5 ) QLa.La_a_Ud.alSub_)_uqu. Ysiaa Suls eladl and
aiSgpll alglls ag 55 :Zombie agents duag) Jolge ogeoi Lo darazall
O ey Jale Jady a5 a8 . pibie (6)5ad @S0 of Gubuas) wlud o
ey - A Lot of sl L y 1 Ap3sdt M ez 3a,5o01 aay 3okl
Lied Hlratieals Aacn g3l Jalsadl JooaS pmliadl of Chguud ol sg) puSe

asad ¥ (i gy obes s9ong 3370 18%es Aulac A Jalgall okg)
sl Ly of A8 W Gl gl W)Ls t).n.v Las . an OSSN i 559 uadly
ISy I Jads Laayg ded o 31 iy 9f Lgbed a9 20N 565 of (L
rosll agaseid ] pules SIS iun . Lels ilaks

-310-



Aagudl Bl B dureg il Jalgaldt VL \Y
uL.S,.L...J\ raisS Aol S JLad¥ 1 Aan g3l lSoluadl andd (Lo inas
@l pan fe Jlauatt widingy Jloma 2 sl gt O Oleapdt Aol
BT VTR0 t_g).a Cn o dladi Gl ol (1505 gno ulaadt wiliudis
JLan¥W oia cEiass oy dass Lgaas of Sas  Aialin A8, gl Aadsin
Blaadl g o ol Ssddl Jadl (B )93 Lo aiady Aay pug ASLALS AuualSasYl
35S0 0 auaZi 4aShag A5 ye Al Sadl Ylasl dygragidl wliSsladl jlael Sa
i EEH Juadll pazmg elmasll 3 Lglac daayle Juaill las cinay . Aei

fleadl S8 Laliy oyl (e asi

Cpadt OUS >

Caio B iy a9l . padl laysd (B 8,58 SIS g (G50 pasa e
qié Analy 0 (Goodale Jusg> Ondlus uiill @lle gaosi - 29 093 Lagac
U Ay atly a5 e Dhomy Kaa dSDla) cpa oLty «luiS o Ontario g,lady|
O - legus pdins SUS plao (Sle bggiae A0be MBI B Ao shatio conla
A L Ae glaslh e wdl bV B s (e yglag )5S e guadt Lakail
Bale CBagll (dLas ¥ cniuadl HY 30D =0aadl (e Art puw AS 3oy Agir paioge
03 o Sy Bugll e Uaygid A58 000 Uaddl 1aa plinses Legils
Legiaadag

Olidsygia e glaill Lise g 3u0ls 3y egunall G} oginldl Ja5l 350 13
Obieadl Lgy 2953 3l byinidl olis +LiST Ldja Jaas 33511 oY LALa0) B
o 3aall Acg bl da s @ oV - ¥ eaddl 8 radl Bl S ,S005)
Slazs @ (1 VY JSa) Jaoeill oladt praded oof Lgale olSy gl poioga
a8 03 o Lo Labise ciye . agaandl gl ceniliy @amses 4200 i3l y Labise
™. a

o2 Liaing 13] L cBugh pung puind f8l) ISy ol el o0 Sl
alladl 3 e sdl dagysid Aol wllin 5SS ¥ Adle Ay duanaied HLoeYl

-311-



BEVIENL nLA.'.\.é.IJ_g Lg} dalazedd Wne ZSPL}SuaJui)AS”u.UnJ (Y T S {
D OIS 1] Jaumbinll aikgy By yomil und I5LL . Lgailong 53T e alaill e
SM‘L,I;JAS"J.LABQS.AM

Single step Double step

Eye and Light ‘
light position Eye - :
Eye velocity |/ \ 7N I/ . \ I/\|

298 il O AL puuy @gigae (gaabidl & jocy 1 oaadt W Qa0 ABles VL VY SN
ISy bagll puingd Crall 3 puins acead 35 LgasD 57usS (gl Bkyd t(5kuadt) el
+JES Bgually (651 8 e e gulall o youy (el VLol lany (8 35508 (B eyoeio
Oe AN Yyt @gisae pogads teguiatl gy 235385 ol pali BV g Y

Goodale, Pélisson, and Prablanc, 1986. e Jasa .o 0¥

(It 155
éﬁ@‘g.ﬁu@]l c.t'a_”d_)_la_"}u.ui_)_" ch)la;j)a'idnl};uh.ubj
_)S.a.sy ua&ud‘uﬁrlmyi axiGg La.o.a.a.a..n,_,.n.u.l_)b.a.anJl.ch)
imarlg dAliaall Lub L::LA.\J'}A,_uLdlu.n‘sPMUJ‘JLLQy‘oMUa

V- I-LA i [ “'"p.‘m
Lobafton a81) 3y s o Lalsl () uaith clale Cangl sty 3,0 L3
dadtgondly . ST 28,2 Jols Lozl (8 Aabang Moy ytiilel e Ao giae

-312 -



caliell mgaing Lol CauSy vl Yiaule pias ala¥lg Caliell 3355 & 3 Agg2 )i
gl Sl ol il A5 egatane ay ¥ edline JS S ala¥ly
‘ PUPIES |

laglan 5l paciealy enndl pingy 0331 daaasit 31 St Judnus
o 3 O3 BS I GIY! @e s JazB 335,00 tpe ¥ (8,8 Lulgo (e Bidea
2 dadinlly pdoglly AS podl Gl g (o Jila sae dasaingg i dasndl g5l
8 Slaghall o2 a JS . olinill 3 sl ping Juobilly @dbcantly aball
aladea¥l o haiad Ayyeaddl yuby o Aduuill Lusagyll Jolgaldl Lans
ole pB5te pud i Batvo dladuay o 551 dadadg ()85 Ay
ORIV

wiliaglh jlasmdl aud3

cns ol g Gl e Sl 8 35kee 3535 ity 3 ye il Edebuas Ja
48T 81t 38Tl ol b Goydadl Tadle e sasdl jlasesYl
Jerduads )l B Labss joud dsala 3 Proffitt cusg js unins puaill olle
oM s Jla a3 um..\_n JUe 3pmma 9.5, sbatl A S MU ois
("), Jaitly

O g2l pupls ¥ v gdlung wbiagl 75d i wic oguchiung cudgy Lady
el @Soeld Ainilly  Bagaa9 A jeayg Auladl Gl da alasiuly Hlasil
Aughp I 3yt a At Galh (ya poyd g Ay oeil] pacolil U.L:. ols
2 g2 Al gl Jue 850 Juadly Gillas Leil 1gagiel 31
Ac guio g Aselalia Aol o Moo Longd (e phaill da s Ayguadl Aayylall
ol il e i i I e "o LIl i il (55 Jalo e

P
o Ldaid agle 1gaSon o e S JOLEN ,u,1m1 Oseslaall yo
Y-V Y ) N.QJJL BLRESY [ PESH W0 [ PO PV PPN PR IRV

-313 -



Angle judged

0° T T T T
0 10° 20° 3 40"
Angle of real hill

aal S il Sl ¢yseslatll HLET : e s (uadl i yas oteus Y- Y JSALI
Aol 3 Levca 0nads |51 . Boelalal] 3l eguotal ALe] daviny 5T s0spaas (Soms ]
b s Al o7 Bal) Al diiie e S SSL a1 gaE L Lypaiod s Yl
.Proffitt et al., 1995 ;e

A sl JLaa ¥l Aungd W oW1 o Gollanll e ety vca¥ S
seatdl o1y pall As Yg il Aot e auill of adl iy Sio el yuny
e Gy Bl dag el Hlade il Hla=iY WA G uadly Shalll
Dol 38T aliagll g 3 e el - sluaadl sl jous il oy alud¥l
cellaal A gy (U e el Gud Lesnolyd be (G iiee &€ o1 Lea

Al At

50 5 sudall yeeS (M5 Wils dgae o8 VA4S Cario (o 15 capund

-314-



astall Jloa 8 IS5 Auaxmoo (Blakeslee LLuSily il i5aisl . S ase
Oasiung ZIinK iy ¢ guadsd olajite Lgadnis 400 dgmey @ahaill Lo G
oo e 0T ol e 1BMIAS (plans al3S g ¢y guenis (ypantlas (Stephen
Sriad S Wabead HaT s 0985 O (S as Lo s ) 550 30 Sl
e led AW e Juasis LSLEG

e elanadl CLS . JaIl 3 5kl 25k 6olgl g gt Apinyl Lo Linass
adieie dygyll Gl 3ya50 colS L Leud ol agerill ciliag dualis 5 peill
Liskal 3las ity Jguons LIS Uil e Linisg . Ualed Zaraie S5 oy
Agyla Agom due 3 )SIl 35 - by Aiate Cuiingyslall (e 5,59 5,-0lis
G a5 coly aDUa B Lisaiie e o Leasdl colS . Gilaad Lsld
oo pamd L8 Al il @) Lgule 3S,55 wolSIl s 3alea 3, <l
Ayiany Lube) Al e ol sy sla¥ll I &85035 gl s - el
355 )3T Emranl Byriad Bdias day . GLES audsl of B ensy Lai<a s
Jsbo Gl cagay a M Bagiann pu ol e L gyl adey Sy
Al 3= Ol )9y pul 3)SI) Cijlun Agledl B .5,ST1 B eyl
=9 2 baelwll o 45U 3G, ail Lyl das 5 agal 3891
Oneasdl

Ls a8lucs e dazils i) elagladl of anlld) diail ol oo jucndd i
0552 Lagy - gunsll Al I} Jpuasll 3ymmas ranll poge dangy Libass (03563
¥ OlaaBy ipailly be Il alunglly AU 2usg¥) o3 B 130 Mac Al
(%), 2l

el ping Augly laa il &g padt ALY danias Lasy oo S
g3mally malo¥l aladasol cume aulf 2d5)5 OF ja¥) cablaiy 201 g Lis )M
Bualgall Bgasdl 8 33l Jlows il e Ay paas Sy N I3 6350 OF 019
oda ) Jh e iwaadl Slgoedd 0550 108y wadd readll Glin Luladl
e yradiy dahyd) Asle e eLedW @it o aga ¥ (Ol ciloglall
Alia ) e 235,00 slagal

-315-



Al Gadall Jladl ds ady 6200 gakl saasedy HISaY ola HLas (Sa
éja.u JulIt 5B Oay5ladl caay asS A dian 3;Lab?" Jb 2 et @l LS
PS>V 0la A3 5la e Sy CauS S5V e Baga sl liiall pLisyl gl juis
49,03 ¥ Layalls L Glaaidl o8 yas I Saladdl oy dsdl auglly A1
Sag5,Jl

Jaall 239,30 Gpe Aalisne WI1ysMS Ash, 3l ¥ AY

@ Durham ala;gs dasala o Milner jilis sy puiill @ile aaluy
Lein JS 1y pundl S jodl 354231 33 e Goodale (Ja3ga opaliag of 3ol
o ol BBy gl JadaSy wonadl SISy Yo simacn ol (B @Sty
ool A 6350 e Leds G OSI gel] iopeaall pngag Ly 3,LEYI
) (B I Liauaiie Ll Lulasy 2533 caly Loie JS 0 585 (M. e gy
A puaddl 485,501 QlSsludl ol 3 pdles Bieal Ja3sag yilie Lgsen - Aul>
Aoy peasll of ALaladl 3,81 ) Sgunsl zliss ¥ .oy Lis you Lay wig3
215 oy o Lol plold IS s B g 8Ssaadl oy leill peing - Ll s
Sl e Aggllall 38,509 33 5 Ay sy cilaglan 3939 Cro ol AN il (e
Lgotietnn Al (pa Apyd iellald Aabide s 3350aB Alasy5n (3 Guay aadl o
Al Sy Aboetal 3 AeaieTodl e Lalad 53uaag o6 el 1Y)
(V) ay,4n

JaaS A gidl Jalgadl oo G Jia Bgpa il 4S50 352 ol a
ST =Leduyady Loube 5y anlly eled¥ nuinaS dawgss el ol ps 5l solly
(Y 2 VY Jgandl) g )sasdt ¥l e Agicall SIS

-316 -



Jo3gg pdal Gt el Goilgantt s B V-V Y J gt

A e Acagitt Jalgalt
Badaa OS5 Ol S Aoy | 30,143 A yunadl cilaglall
i) il o i Adass Cilybomiad Syl gl
Jslo! Suad Anllaall g Aol
Jasd U5 o S Jas ¥ | Dl ol g 54l
gasll e 583 LY e 5855 EPRELIR UL L=V
pos b el

Leals tedladt 3 Glaly slas¥l le OSSN aabins 3, BLA1 Jolgadl Y
Ae WL i eeaseld LIy Bagld Saudo pub g Gl Jgeosll cllals
B C3pshe Ay’ ald 59a" Jie Leduogy ebid ¥ Gle Byaill 3T Gl
ouadidl s gus (8 Lgsle Chypail aing D of Baay LW (95 O (S
sl 3 ey OF ey Gy @A B 51 Sleill Catie B Aabolull
Wl A g -l AS i e Gududl g sl ool 6 guall s ) duailly
uf Alalal Jguo gl ALLEN calaghall A3y b e g2 013 U Sladll gl
LAl A dalasdl g ygaidh

a3 o5F e by - ol yglnia e MalS Uagh pinad Auomsd) y2cel olia
Calideyg pam pa o] (8 Joady (Jadll 435,0) 3la1 ¢33059 nandl cilbilus!
(150 A y) @B ylas el o sass Ll @lidasdl e Lgils

o LS poa Auagil Jal pall lilians dyaladt Apagall Sl 1 jlws b
cililacy duely b Olilasd HBLad 0)S35 g (aalals gf 14S505 Lo ity dasgis
Lauie 333 3l eyguailt pamdy () Sgas ol st Lgilanlons Juady el
gl e B ol Qg g ilee pides (Jadll 355,009 L1500 3,00

-317 -



0 bl Chuny Lgianda e cLY Lo iyt of Yl e s
3L all ABal B yas o S ot SLganll (le iy (Sl Lo - Lgaiingea
ibas (6t 0T 1 e 1BLAS! (SIS algliny o) iy (681 6Ll AGB)
8 a3 sl (B g el O AGa 50 L et BLS g O Ja3gag
ahpll e uady w900 Aog 0l Lo dadd Gulay - diyd of oiay e ladl
s cdlaiyg . Lgolandl of Ladl 5,LaNN of cLes¥ 31 il Lgna o gg o Jeal)
BV ole Hlast Tay . alSily 43) g9 daungag ol e oo 428y Slagles
siS1 (, aabals elaliinul ) s as ] Juosill @iy @ oS (g yald
22885 e Gl @eadll il - @ yaWlg Jaadd 335,00 oy LIS G Ly
()31 ol ga (B osaund S0 -yl

51 agin ydy AaSa iuanainio Ay oo 1Sy dusag) Jolse paand B yd
850 JSii HBLAS . gl a8 oW1 Baaatie Buely Bufy) Sus g Agagec
JS o dabaill sl Badsg oy ¢ pie gyt Juail 5 Bingyae iy oo
digdagd jud S Bladial (Al 3l plia oY)

63 Les gy ilirag) Joas ¥ 1Y

Led masad Bnana il Lo o 2uagidl ol gald AgeasS )31 Ll oy
01,5 O U3 @ladl £3335  Aaball (ol )2 31 1 50) Sl oo g peoly lennVL
255 01 JaB B aB50 o s Wiy s gl Agllall e gyo gyt
-l e

o3 Y Wy S Wil Ugae (Bl LesY taage 5,053 Alazill ois
el G 5ns e uulSail Jad ol me s jhma oy b s} . a5 @IV
decapitated 3-iall dcgtaza clily ol piais  Lales cllaty ¥ 4 Sodll
Jeodl on aadl 55l agud Juadis il Glawdl JLEIL Gesleall Liasly
B el doysia ¥ Aloecs M Al SN JLad¥l oigy flandl e Spdll
S Jaadll (3 e gl Aaleg GEBLT o Adna il o2s 4S35) JLad¥ oia
") (e

-318-



asl (Liuiys JBron ¢ygy 8 38 ,all aslall agas oye Jeanerod jsies Sla
230 331, 25,05 Lo Jadhl Gluact ple B @Ladl (b oy )ldd sl
BN Cuning - AN e gl g Ainy s Ay gty Bpbomminal oy 4 L1 030a 39 H9ia
daiug¥ jlacall o unl ims  Agllb Lo Lauy Ty Baaline alal yualica
Jso Ll S Lo gyl dple (audsy Laay aas ol Leule 1S Jal oya
Bagdl maand (A )l ud Ladag s o a¥l ol 5 eas¥ jlacalt 31 < guall
oy ot gl 3% 3 preas aal of saaladl Lle oS . agasdl

lailly A8yl Bl ¥ Aglar 0 AL e Y10 iy wdacogal)
Caogd 6 W o BB G Jlecadl 5aal il cuady ws¥Ladl Gaa 39
23U el 3000 Lo 0 cumin g i o gl B Jaddl O] 6T~
O A0l pa) % lls Ja ¥ doepall by Ghaill adline alds by g
3 3l 108 3 piall I oof G2 et gdl 551y slanall e Gl
sl Jilie pbug g0 ¢yatl

YOyl o homy (ol iy il Slise Jol5 3 )9eall 5 | puny]
Bz )5 eloal 9K omasadl lgadl L Uiyl Gotaty 3008 L
e e (Silaa S Yagladl 2all SOUail e g oo (B3I
o T of Bebuadl (3 Hlas A B yuny p005 AaBtiae 5,5 Ay Jyouss
a3 1S53 91 3,801 o juis Ugloma 0)1)3 oo O LD 4y puine

S rsagydl i O (S I £ - 1Y
(ool U8 B aa g5 g mall JLabl Lo Beragill Jalgadl uanas ¥
(o 8353 B yolall 8L 5N S5k el @l )y BLAS L Barde dulo @il
Ll loeiill o oy Y oac Cti_'»! A sl cadga o ausd! &“IJJ
@ ol s Lise s elges ity af @lle B Ghuad Lisls - Lgilis] 3] o o300
Fabualially Lty Aol LSyl e ;8801 o Juslo sl g g
L daill e cld] cansall e O1S) - Lesad O o Caail @i il )L Lgallas

-394

-319-



oLl Jha dalgatl fye @il Gl eliy cul ) )il Lggd Akens L3l afia¥l oS
AaSLEI ALV Jundl (e . Gad ) SLiasd e g rmgad) ] sledes B Aadia
8 WS) OlamoMie Las laas o crding LI Ll oo uatall @93 oyal 33
o g spaeaidl B Al ys 8 (Mol @l pSisa gl daelodl (Sl
O A8l Aagae LSl 4o 1S3 Aasls. 8 MceClintock g dSa 5)la
AaTall Eeals 393 oy pad byt LY Ll oladdt Lo el dag) s
(7) Zilt Lgad colS Lot als. ol Lids el of

3)8 Loy s 3 ,llate wliS 5a (pheromones Oligagyuatt docwsss of oS
A ot S oia Jie (aSslen ol 53T 1358 Lingdgid Juady
da) 5158} gsizmy ¢ pied) Al 3 (Mciligagpuall e asly it cililsuanll
cCng ) Al LS o cluadll 35859 o039 s ginasd (o Fidia e Loyl
o2 el dals Ao gl guad Sl yuid ] elgel! B Ol gannll GBS (5053
(™), 8 aadl Appaadl it

Logy Selaad! 8 Agasdl 3 gadill ;2 sl yLAYY oia dacuss oS CaaS
pely 3l le ,‘.,.ae Y .vomeronasal ol a3¥ guasdl cragill asi (y9Ss
@il el gunaadl Ly . ontialoey Jy Bty @ Bualony 00 ¥ @iliguldl o
sl A UIlin (e el Aleay ) Aiagg DU ol e )3 il 0
2 AL Basm gt T . ol 5291 S s Lagac q2lite Slea gunall lang . @il
M oglodl uaad (W lia g AN Caygaeil Bacl® Wie Laull LaY! guadd
Sligagyuatl panll LAY gunall Jais 3350 Y Ualel aseiny @il dgils dluay
(. e.5i0ly Calodt Jluas¥ly dasyag

asle ey tommy HLall LB @il COlaTus Sliia e HaSy e Layas
ULy Al 3 (oo 05as Las )3Tl 2 i3le] pueg guine (B yovasll
(). Ly Loioman 0 idionn Bgbuais of Bguainn S Ssbond Bpamnally A3l

$ae Ul oy il AT el (1580 Lagy podiull o laas B
AN Sl I didgls g cdanil Lagy . 3aulsg oo L3t Jacobson &gty
e ULl e dadd Auc jb Aegarms O 589 Juas H3T Jladod 2a5 . @il

- 320 -



=500)] ooyl 31,381 Lo (653 Ay galied OSa Al @by Miduns
Arinadl 530S0 ALLEL (2 ety huadl Gamddl e a3l amsly S
Ll Al oladlally Zuatshl 5ué Sl

ol 0 \Y

L LSy Jalge —Aumagyll Jolgall (e 38 AT Jundll 0 gl
A all Gl ! 3 635 of 090 Lebad aus S Jaad pasadeill 349205
(Y) somalSai¥l Jaddh dnds Ang o Adlan (1) 2aag) Jolad Bjaall ciladlaldl
Jiae N LazEYI (£) (pels dhsbas (V) pauaining Guos JLiiiuwl Jloes
.aLalall 3,815

i ratin (ptareadl el 5 Jadgg pidus gl (g madl JLadl
Soealt aylaadl (B @St ol joeis w50 gy Jadll 450 Anllacld
o oLl e il & et Aol Jalgadl Liuhg 0¥y - lially (iladdly
eled Y1 0iag @l o Audidodl Aabiall juals et Gy (Ll 3 LaY!
it - 99 Lyl SN 338y 35 darugin g3 W Gunlally gazmag
ouds Laa - Lgainga of Lgigarg of Lgaz oo ylaill 8 yumy sbel¥ Lo oyl
Sy @llall 5 sl cladall e @lashes I Auragy Jalgall Juoss
Wil ol willin yglay Lo s,5 ¥ 03 Ladg 4 i .50 e LBaw aSi
Joita3g ciliiany calaal daglio ISEU s Lo 55)L) AV JodS .S o]
S aeadlg (I sl 5439 el pudog

Aoy Jgig wilasngg iy iy dlaiae dagas 3uegill Jalgadl
of Al jaadt SLSsbudl Uiyl 3ia3 Lay) - o Sy g1 A} T cilagles
resh 3ol sl a1 LglS A gmmaal) 3oL Add le Juasd o Ao
el aagyd) 1aa

e Loygaiilly Ae gyl Aadlalt doladl oy lBMESY! e Lipd HS0T ol
cileslas Lgatlat Lall ale¥l I Aasaill 3 al as gl ] s
Arrenall Sl LaS5 Y Asjay Laled 43850 (555 Layy 1359 g

el He Sl - 321 -



CHIS ) (o0 338 casblall Epsagil SLSaloal danns o oSass ciresl
40 3 peasily - Bl dog s oLt gl BLLI (e Agaa Il apainll dol )
.Y=Vo p......a.ll U& &9...431‘

o3 Lnsng 38T Baelsll yus uctyl Syl o ISE (355 of (g
N Juadll giaga 5 -yml

-322 -



a9t

4ol elawadl’y . Supal @ yiag Caling uuge :(1434 - V41 -) Bowles 551 Jsu (1)
(e 3l) VA EA & &85 Al g, The Sheltering Sky
Kirk, tCampbell, 1970) ;a5 i gontaadl ungid e pbidl cewddt Sle g5 ()
-(Chalmers, 1996 :1974
45,30 At yalt . e MUy Legll yud Lo Ak )ls 3 ylas Ellenberger, 1970 oay (V)
O Jeadl (30 () < Bammgin Soligauny Agiome Auelgll jul Gpuuadl 2S5l SLSL
iy gl Jadlh s Buct s 35500 5)L8) (e Jodd AN el PG Juas
peansS Bpg s Baaxie S¥glae M Arlodl o Lidy y3i auaas 2a i Az
- oakAll (S duey ALS Agamy 25 Lagll 51)S5 pudy O (e 2318 cilelias)
A s qjlody cilan s e ¢ gludl dagl s e gl @l - 39l 5950
Merikle, Holender, 1986 Cheesman and Merikle, 1986 Merikle, jda5) ¢ gusslls
Semilek Berns, Cohen and Mintun, 1997 ; Kob and Braum, 1995 1992 Curran,
2001 Destrebeeqz and Clecremans, 2001 and Eastwood, 2001
@all) saeddt SUNI Gagadiitt s (V4 -+ L VALE) Nietzsche aladi (1)
WSayatt aalls o uUNCONSCIOUS L2 U pllnia e alaseiod (Lageas wiii (0)
9l @lelaall LA Auslys 581 “nonconscious e gdl jud” pllowas Munis
csallall g gimall ABISH e bl
il ol A dasY (lus 35S griaadl 000 LS Bl 35y sl cp- (1)
Goodale, Pélisson, 3 dsgunsa Lis duaielll 4yl . Uayly 181 Joiady 15al3y
5 Bridgeman  glasen ) pugpmsd Gibow Jost e Lunjs and Prablanc, 1986
Ons JhadiW) CatS L8 sawaieis sa9-Santa Cruz 3,8 Lilu 3 Lid)sdddlS daals
(Bridgeman ct al., 1979; and Bridgeman,aJ) o1 frad) <lS o g (g yeall a3
Kirch, and Sperling, 1981).
Lee and Lishman, 1975. (¥)

-323 -



Aaaas Al gl Lkl an Sty ebins sl :polystyrenc gyttt (A)
(e2ll)

Szl il l IS 3 ke Baaaladl B 253 adeld 3,ill Aol sl Bed 535 sl (1)
(o5 danar (0 o3y el Y Byany 4535 il o5 - (Cole, 1995) Ganll i
Ol S QUSH gy - plailly dbl ol (B (e 5y Sl (ALAIS 3)ady i Lumy 35 Gl
Jaucly b Aadles o Lalad acias 2uagddl 3Lt

Proffitt et al., 1995. (@x,3l1) Liss ;3 dawug 2isae :Charlotieville Judusglls (V+)

3L LS s ol 13 gl Alin Lobi ¥l puing on las 5255wy (1Y)
2 -( Bhalla and Proffitt, 1999) 5,ga4e deany gf iLin 581 51 Bigads Lyawua!
LS sLoll 5 yuall LuSas o yally L aaiod] Hlaci¥l ny 2akiill cslBMadl 5 oy
aems Y9 L Jae ) coliagdl spame e @l yid JS L3101 G 5all Sl . o580
Jaod ol Moy of Lanye i€ 13 dakia YiST oo emmas bayy ccblasenndy 233, of
5 I PN

(2 ath) o pal 8 agior « 9<euSa 30 LV Aausle :Santa Fe s il (VY)

(>3 $SauSa g6 Jlad 3l : Ta0S (5usls (1Y)

o3l W] oot JS cda il el yLaill o) oo A dall 35,00 ] A badl ST (V8)
Olgmiasa yuadl cdes 33,40 Jlre e 555,48

Agds of 3,830 B 038 Gyud Auhll Hhuws sitad] Hlull B JLELYE ci¥laa (10)

dassya 1) Sle gL . Milner and Goodale, 1995 Alabill Laginl juy uagl (V1)
.Rossetti, 1998 ,1a . ¥ 124

Bridgeman, a_.l;s 3ols 9 tAbrams and Landgraf, 1990 «Wong and Mack, 1981 (1v)
Pecry and Anand, 1997.

a5 A tn @y A lgll pud LSyl oo Auclll cLSyboul Luad AUS & by a3 (1A)
-(Jacoby, 1991 :Reingold and Merikle, 1990) adaall

Ao paid g ¥ oS3 Aokl s LS canllly Saddl @l ol e Buuiigll 4aZ (14)
Aglioto, DeSouza and audy . jlisl 3 pdic sy Ao 389 dasms Lasis jliel T aay
Jianll =8 ¥ W Jloes (8 Jaaa @t oS o Gle Sty Goodale, 1993
Ciagl jetail) Juuaddl 13s S5 o Franz etal., 2000 oy @ty 5 ymiandl S ymsnlt

Yamagishi, Anderson, and Ashida, 2001 «Carey, 2001 :Milner and Dyde, 2003.

(el By e Orr) Ahaadl e okl @ o Shuinilh Sl (e 23 B (Y1)

sl 2l dac) coll Al Hazill 1as ()3 paugs e Bagd Apilly

-324 -



WGlia mgigee g ol Hlu n (@ all - Ll sama pubg e ebiy ¢ pall NS
ALl 5255 3 4l yatunly LeadlS Glulgall JLE - baglt (o il piasdl )
.(Philbeck and Loomis, 1997) aa¥ puisl gl Las 53055 pa DUBg a3l dazill
Y k8 ool Sl aa sl e @3 5aally Wt ey o s
Gl @aml 3 oLitBl g1 Hlasd¥) juad puSe le (Lgils Slagladl Gladsiug

lall Jabny sopuly S Ao iin gl e 33U amdl aoiieiod 13] (S Jues e (Y1)
1 o Gul i A guadia @bl gaoel) GBI Aol 38yl il ju sl by cannlidl]
Bolisyl e ey pelsil )il e SN Cauaill 85y lie calis B 1S
-(Fearing, 1970) Ssid1 Juadly el

‘Jadlt Claci @lad 3l ys Axles Casticllo, Paulignan and Jeanerod, 1991 aazs (YY)

e 3liatt byl o3 30 :starting block cpeaddl cuda of @MUY Al (YY)
(i) A3 Sigeo placs wie LG5 Y o Bladl Bhay 3 byl aud

OalpS ais 3ol Schank, 2001 ¢ Weller et al., 1999 :McClintock, 1998 (o ,as (Y1)
ot «aS Gangestad, Thornhill and Graver, 2002 , Sy .00 s @ Islgdea o i
gl pa Cudiesy g g3l HlaiVlg celiaill Apauisd! cilalaza ¥l

Stern and McClintock, 1998. (ve)

Pantages and Dulac, 2000. (™)

2 Gl eluill B gl Cans B Bolaaat g yiengionsil] (o Fibill p539,0aM1 3las (YV)
o3 el Sl b ALl o e 9Ty Loyl 5oLl s Ladyy oIl l
23S ¥ on i fleadt doLls yatiuw - (Savic, 2002 «Savic et al., 2001) Lol
.(Sobel et al., 1999) axit I saz il

Watson, 2001 audyg asasstSY cilgs¥1 Keverne, 1999 tJohnston, 1988 aal,s (YA)
Lt 234 LI of Holy, Dulac and Meister, 2000 cadast . Lol Laadas
S Jga9 Y1 s e el e 35000 LAl b 3l

Urald Ul gendl o308 « yaca ags il suiaay 53 Ly y3 oW gLl gadaiony (Y4)
2553 oL 39 SlSsLen Jaians sl ipo Yy - 538 s JaLl) slaall Lguaiy L35
-(Stowers et al., 2002) &Ly

- 325 -






e SIS Jeaatt
:ﬁgiJ!;USiinuﬂgt&ruaﬂgg,u;g1c,¢q3¢AAAJi
Olesagil e SIS St

LS 13} L 1 alls LIS (a5 W 1m0l ps JLontt g LSy
§di9s Juol s of bg]nl...u

() 10 ladt” @i el ys o

tan Amaally MUl ebd ciba «aiSS of LLE A, Ul BLJI 3,5
-éAﬂhﬁJ919«ﬁ~b%«é”)ﬂ*ﬁﬂﬁﬁ‘¢>i&ﬁrwﬂe4d‘05‘ghwu
oo ol gt Lot TSl Vs oF icnsmans adi ) Ansdall lgai G55
IS B o Lalloma (B 5394w 0 S 13 10Sg (6] B o iyl ylaiiad f
o 9 e e e gunll LD O i

B ysn il LSsLull o By uagyl alSpbuadl yaliams el flaall o
o Loasy Lay LSLAL Apbamnnall oy 15 s el 0 ilabie cannnys
Jbadl s A S 3SiS) aibeiMie aasi ) oW Jaiil . one dand
cAasag3l Jalgall

Sl daadl § AT
o yaill B Jad ah (L 3,00 Al 524 (alll aZN0SIA dcall U ya
25835 o (LS pgae (JUL Juw L) Adsl A e ) S5 Y

- 327 -



Bl Al e e yia 3ayg - oLmi¥) cilyl ool gi wg5-i i —iad
las Aakes 3 puilin Ao games e piasll daadl Aayye Bole wdyas ¥
N353 Wihads L8 yal Bgus gilall capiaal 13f ol Laale cuznd 13] - Lgalal

JS as3 pllasall Loy gyl ras Liyads e Lo sl 43953 slel
@t (1IN ae ) sl W )a) e Joeadl Wl b Ley (Busiba Aue ya clid
o553 e Lyl e ol (A, ee) ASyal el ) hacs (YA
a2l juay Lesdy (CapEras (oS 2a)Mig (0 - A @uaall togr ! oe)
LeS dapuaally pusegg Giumelng g Jlas Lguad @A g3l oSy Lysaman O e
(") LgilSs cussd padds o o Jid (e canlicl

Sl ¥ o aaadly dags U flaadl 8 Laled ainsdl cabill oty
ook A1 gl ogan sl 9 3S 3ol 5l (yglit (Jin Aisae iliio Wl pshy e sl Agpnall
Jia3 glaadt ope Aues Aalaie Of i (Edl el G e e juanas aal¥iLy
cnoedina (a8 Ul &yl . Lt glicd o8l AS)udl Bieall 3uclid 3uGe
W . RRS-N [ PRV SN | - WD | RO | N I 0 IR B SRS U SN ER R I T
(Y- puuall) s yio ($3g00 Jiiad Lo daial

Jsbs el Aoed sl Baac dae (po OLeS Adagyee s Lo AUl 21
B TCR RS 5> L [PE R STPR TS FUPR U PCK S, 71 PRV R
(). Lgzles 3 laddl Yol yue g HLETW paly als S cpomnsSY!

Y uallly faga Lgde (g s pdaitly el s lhne e B3 Cayass ¥
Al Aads ealS ¢ bl al Liadi Lgalai 90581 Goluo pIH @lall GIS of By
celbias el g€ (V=AY JSAN) Alaany pgan s palaiosd Vg e ol s pa
3398 «JEM Jurew (Ae) Laisd ol Saall Lommaeaiy LW ians 3039 1t (55
Slide oS (lguud iy 8.3 Jom35 5,81 (e bl dalae Sy o(el y a0
B3 pad L (Al A dis Lias 5l 5,8 dadiliy dlgdu s (B dc pinga
Wud) e Wajae ol o ARy Bl (oo jusS 5oty Lgabal pings sludl ke
BERIIF U A ¥y iic Gl pdatins Vg o tebs 3 olail 655 Y L Le JSiy
Ed da Gle o Gl B Bl g Leale 05S ooy - alus g Gollaad Loy

- 328 -



‘JS.&J‘) Gl olasly Aol e 3 yxan ooVt ez.aa:«.‘ Laay jaddy &J_,Mt_..la:
it Jadd ey 3pomay Hedl Gilay opo I a5 O A LeiSiar (YIY
Lo g3 o pundt g Bl bl udag bl gaaians Y 37

Original Copy Memory

—

VIR U SN [ PEVSL PN FIW-UL PUVE [P Y PDUMYPLINS (¥ PR ERL S (@A
dadaxs L) - (dasagh) Lagiund sl ono 33 JSy b puciy slansll e oplalasnll
Milner and Goodale, 1995. &e Jaas -(cnaall) 3,811 e b gide LIS s 4 Lis

oo Lajme qdy lgblindl Lude 3l Ll @asey Lgiind 8.3 yuyss
alea¥ o Amnall ¢ )€ joST a0l HIS LalS . 5uuSIl (o jadiad) 38500
Latay aesiS W ioslas) (pe 0niadls aag il Loy a0 ..Lu"}_p.@b.cyb
Loy (AS jodl 02 Jufied (58 AShis auude padeds domy W dass s Ganlinnd
Lgisn e Andd )05 1Aage Aasde 02y - paseso Sy dud das s B
ool e Vg bl eSO O GueatasS Y-VY wwdll 850 Joi
Aazigs LY Suad of ity 5L ALakad! 3,100 Juas ¥ Lgaaia ] Jgensll
() b a0 JSiy 3180 Jasd (W1 Ligy

- 329 -



Perceptual
matching

Visuomotor
posting

D.E Normal

..L._:ol.?iicad.ig\.m_gh’l-}]o&:,al_?;‘-d.:ﬂp]:.l._n."-.!n._u'aewjj\'-\\'JS..:..H
0o ol (@ LS - (A paall (5 osbw ey B0 tegplal) acall) BLay Jaons
Gl cuvyda aradt olad¥ I ey Laug osjlal La3UI s B8 U

Goodale, 2000. ge Juana - (Adud! Cacall)

@laglang g uasdt JSEI o daatly Lbiall Aoldl Lyl olia paogs
b pluo g bl JuSLaS (5 Ol patanyg e gdl e Oligis Lagy st
Sladlh (5.3 .3 dadl e g (B rselan] Grapean okl e Dl ddsans
A 3l claglatl den ;3 )ladg Auelpdl A5, HLas 3,5 51y LaSliall
il O Sl gopiin 3 10 g« gl ] 5505 (90 JLadi ) A8l
-(0 - ¥ @wall) Ungerleider- Mishkin ¢nSiiag jadyadi aie “13la” Jolsa
2= Ayl Aol JLadd A rea ol 553650 o Jaas g pilis 6
Matiag s Jaddd 305,01 Hlans (g g dodt Ll Jodo e e gin g dsal gl
ioridadl Jlocdl (Lo g ymadl e gl (anatis (631 plgag il aya s
8.3 B S Gadd Ao 13 Buidy ol B9 WM A, s
(Y -V Jsa)

- 330 -



ISy 6 i o] (51 350 S a9 o Sy daladl g disd (paeg
L3t - aipld colialt Jladd o Gl Gl (6w Y ismast) 4l e Caliey
2 8ya Jol oo gno A pdeecad] il oy HLOW ciganlg a )8 Aa)i)0n
oY ol Gudill @le slelad 3gaa) Ladbliall eyl 35ga T g3 - lypa¥l
Esi ying 3y5awst Laals 5 Cowey (558 (Ily Weiskrantz 32 ,Ss
waidl BlS JS iy 7o (LU 3 Diissedorf 5.9 daals u‘_aa Stoerig
M_HmdpuuyapjalﬂyluﬁmusM)M‘ 3 u.bﬁ‘
(iaBline godasl pladonl (e OaSAl @ud) clos Lia a9 . 425) 093 1Bagoee

ol Jidy Ly - o (g adl elelll B Al o pua ! ae gl
aet dl cbiall I (g padl elall JBU Jlanll Caia’ B o 5T %) B
ol tpdolin 5 g ool (B (3233 s ISy iy O 4y 3 pag - SILin
O OF 6 o o pall San T Ilin (5550 B ST wBagdl OIS (e 5,55 g
OlS o \.u.a:...la..as,,.u‘_.stsm ;yatc,ﬁmq,_,sabslpst,md&m
s um_)li —43..\.4.4“ 5 greun u-“ ‘L\yl Jn.u.g.\ |..l>. Lma-_m;_‘b.\.g." u-"-”
il g & pbe Jorcas Lay) «riSar Ly 335l 35, dl kS 13 cpuSadt e

L,.u:‘).u Ja.l)._!..u_a:nu\.m.\.a.n Mj%&f‘.ﬂddﬂ@_g@d&u‘e :‘n.“.a.utaa

dad (e (g3g0c dadeg 35503 (a carbio Juuad juadl ens Gy b ph (Sia
Ol o e 39 gl oIl 392 grazeis S Igiadey O (S ol sl

i @l i skl e GaaEl jiadl ey onbiall Gand (S
T Dl alen W il o cBpdl B LaiS @adlal st . LSET 305 e
S25) La3lol paund oyt 501yl gl I dinyh1 55L8) <lS LalS 4
(e Lad darids e o0 @l yad Sl bl (e cniils o 48 o
B0l (593 Ayl pac 8 (i e sl M Jaag Ol (oo il jdoa Jiiad
S a3 2o Jamtis it oW1 3lga e Quna il

- 331 -



Loy olyads ggaiedy ¥ jua ll ee i pe O Gle ST @l e
Blaal sae (pe cBas a5 Goaudaion @il Gle Jubs asga ¥ e 0gs Asle
30 e Byl of Basae Lol Gl cilagles Andles gl (@lSiue U pis
ey laglas aluieiol Ggankaio ¥ gy ¥ @Y dsanl 58915 50600
o JSudy (padey Lagyd il Gl suadl any g @)l 1) dagdazeald
ols p iy o St iandl Jloes B Lassag pae gl slaAala) 392y
.
el Jlrs B cilaglell alesind ¥ sl pmis jgad daglaieit] cilaglell
~Bgudidll aghg praddl rars Csball G plds @il Fusaaie Ai5Maly
aByls 2S00 Aol BLEN —ahead! LSl lidl addy el ac B
S podt BUR L 2 sl cilaglell Juad (asS . Js¥ (5 puall slelll L3
LSt dag x5 a0t Agaaadl LT jabome Yiaiod L5SW1 Goplall (e ity
I Slaglall ol yess @Ilis g - (1= ¥ JSEN) Labe ) dgalgall 4_.4_,.11_.
sl Alalorie ddatasdl Aakaill 7505 (6 puadl sloelll 3] sledl dyaiue
) catatt 3591 6 puadt

AR 1

Srankl s ol il e el o dll fpa oYl Aedcadl 8 Cipie
353l 8 elgu) x> Canans (5 puanl el O.....n A Lol i il
aaliae ida il Ll Solay Buandl L1 Galas alasd ¥ Ay (3l f
LY Lkl 128 iy Lagyg -ynd LAl 605 adl CBMEY ) 2p0LS
«ladd usly Bus yoye JUL Jorw o) Bpbin jul Byl 8 Lo gl
ASTag e dalyl e W3 BT (LgpaS juardl pas cbutys JS 5 LS
HLY 2818y cilagles abiviuad slail (309 slad¥ Jiiad Jobass iz
Ageaal) Byl Y]
rado el ael 5)38 @udls Gl clale Jolon cao iamy Ibla
wedY IS Sl o 5 peaiill ke M Sopstadl e oW1 (g peadt <Ll
Leuds g - bl guodl 02a (B (add Ll Hsfiall Cray « gedo Lalaadl g
iz ddadiliy ilagudt Jedll and g juadl @bla¥ alaseiuly zgiongs
Jlze (53 Ay 3 pus lilgusdl o3gd a7 1 Uage Vi lia g . obludall

-332-



S beal Bl Y A3 ok JELail) 138 gty v0yapSH Aaidly Slalac
gl golaiians ¥ 1S 3 3350 A pallall calsadl e s doliiil oS
§lgic 2LLSH of

oot 3050 () slasl (¥5a Uas. Stoerig xyuiwy Cowey S el
30550 s sl 39)3 TS 8 bl (a ol o8 Luslyar 199 (6 sl
A1 2B H3anaS LELS e abls Sy Gaass 6 b puinge pul e
egeall ygbs clpuw aun JSEg Aagl) 02gy 19413 (pBgie 9o LSy - (puogl) ol
s M aaill LB al Jladl (e adall Caiaidll B

38 LaS (HLaNT ausd dags) calizen HLast ] popdieng 635 Js20
AL e aniaga pad 39,80 e OIS e gaall Gaye cn oid e S
o0 AL gkl oiin B 690 (195 Uikl dughsn Agls Gy gzl ol
s ot Aulls LaLE LIl 5 padie ane ) daiuis Lo 39530 cayys wdagl!
Labobes Aads i 13 "SI Jadl ) bl gumd! cdaiis ipu il bt
ikl Sl 3 ¢ sually alaiins @y it pe Callall Cauaill (B 6 guiall (oo

ee Caaill Lo Caua Il 55LaN e sgpall cuad ) oo 3T juets
s« eall o LaySLS Jlon 5 LaS (IS ia (39 iy el oLkl (3
Lol 30 adh sude oIS Le 1isg - "Bugll (65f ¥ Aulaniad Ao il e
Al glloma o uastl pacl Cauaill |y dlgpalls . lls cdas

il e (Sbudl uiill ele (653 Lo Aaihs 53lgdh gapsios 535S Tupad

3udall 3501 Auc uall SLgdl ¥ Y

b Wling . Lo JS 8 flaadl ;8 asdall doliill oo plaing § jeall 3395 (8
Aabadt cilysidl vanalyut Laslol ol curvay Lt ygudil (pe ol Eagaond 3 )mS
oobidil - dusliall eolo il g calS flaadl fdind 3l (8,031 Slagadt)
(), Legll JalS oyladdy - cdlandl B elaiia elies)l

-333 -



Luanl ST alels of Flasdl (e 5o 8 has 31 383l of a3l colygalt
Lezy e gt opdanias ¥ Alagadl 3a55al e jenll Bygidd 3. e gl syl
5 oo Gasp ) Guomy 439 Loyl (8 Bagama 33uall 3,51 5%ll Ao 0 eSS
5305 0985 of ap AILa a3y ol se 1 03 s pd pulasd of 2l
+3Gae g ) Aasaadt Apgill Joouih o B0alB gl sLidly

Lgoan idiladd oi e sl Ghagdtn adall Siadl g rall Gilysd juats
ol B 3auline Sy ol wnaa bl Gas of uiall Jie (AT ELS y o
(eI B caalll el gl welcall - 30l |auS,T 3553 LS —cnelyally
ad ey of Jgomt 4B B el auds @ 1) ) WBLAIYY Gaas ogasll
LT ey Las Bl Gy 1) 58005, Y dole . adoidl of cundd e e
e 3558 of slgat psd (S (ol iy @it (Aagidl eLgnil 3yamay sl
(). ay G311 03 Jaoll 1S5 cals e IS 10,5 F1 Gty (a0 G
e ety e aall pad 8 L2 Bzl Auyil asbligidl Giasd
D

VLaVy LeSalws Baely cubypidl oda gus! Lalin Lol Ly p b 505 La,
»E 083 0l Ll Aot byleitl 5ga3 LS dazea (85 - Loule 2ualulh
NP PR NV SUPEE SO W P PP PNTU | PWA I IS S FORR 1 DS )
5L po et 3 pe JS (B iBagae il e d3ls agdll 1,85 Al gy 8 Alies
LIV @l ) ol 5auad - Sas o891 ¥ a i ey Bual i day .ol
Qo A andall ju2 LpuaSlia o) dpelgl @lSsbot) (o U g
R-EP|

oin ¢ L5 0gufiuy aa sa3gimes JSin BV e (unydl ey Jelity a3
349 Agd ,3T 5809 A08gH AL an e Gagye 350 a3 .55l clysill
A adle duwds amey uB plall (8 zg)3l sy . Jaadl ) 455w 393
B 03T Jiiiy Augill ST s JS el dayyde B ol I dial s
Lelay 30 JLad olia cilS 1) Lae Wi tia JS s (il t e¥ys
I il g pué Liadedh aod Aunas) Jolse

-334.-



CASlS] A B Ayl LAT Lidad e gl plads gus (e aSTAN Caniay
Alalall 381000 @135 Laca gyl luSobonll (LSl 58 S99 @S (3ybo e
e 3308l de SNy ydhe @oladl cnbiaadl L5 1,85 LS (M)aggs oLl
Olabeald 33cans Aadle Ol 3ae $an le Lgia 3olanu¥lg cblaglall f5ieS
’ lazayll gy gaTs ¥ 303 2y iy ppadl

SLEI (apgSI Gyl yuants G E9asS IV JLadW o fleieal! pn gy
O Jsbwad! Laasdt doliilly e sl Ainasdl aitlals ¥ a5 o3 coladtssyl
GSlSY JIadt gy - J3 51 Las Baglia e 3503 ,38T Aecag 3l calaS Lol
oadll leof e Al A 5andl @bysddl . flaad] Lduad (e Cuaid juxds
cilygh (B Sty Las 38T e gl) Lemdle] Jlatal gradll gl pu¥ eaall
08, ¥l Leauall Gadll

(@B e Sy aaond Al gen Connyd 333 Ady phay AUV JLadWI Al
OY 1 (0 laind @ S gabiy o pludll e Gyl jomas Lanyg
Lol gl Aol A8 ol lSabeadl Gaay o maalgll . glatia yul dilas
oebad 093 Lanyg ws)ysadad! Gulas ¥l (o 5oaaiS HuB (193 S Lalas

.‘5),_&“

pgdl sLST pucadl £ 2 VY

dolt ¢ ag3f Jolyadl JasS I Segass 3 (33 ymens (30 oy I3k
Aagedn y2b Aagany yapudl (B Guglall - Golall (e gl g paidl £ LD )
- &Y Ja5s alesdl I oladdl dlgalss of GudU ol - slaadt Hud ) -
ety puld Lol (g pdlandl gus 985l 53133 T 320LS1 GLus - capidt Il
Vg ] ozl wie Ggumtions Vg (egagh B8 B (g ] S JShy
M laaall 8 oole yud B 8000

2 29 Ak Caal ] 3385 (e 63 (e paidl fLBT Hud) Qlygd el
g puadl yuid Syl ags onlps (B sl il e Lo guds ,3ST JLalaYI
() Anz gl dic G yao Byppadd (685 &5 Vg iondgal

-335-



Laisead gla Y 1 ainals 289 atl dunaghll calecddl Labss &g ySteadl o pas
a3,L50 39l s (ViU (gumadl e liilly Gk s Gl - e )
‘P.L'.U .513_)5..“ Q‘S):J\_’

OLaiYLS Bayoads A5LAN 3 )5l g i Bs5 2 el o) el
(") 25l @liasd prunioae 5udg Oslads Lo cnely jud SV

gl le Vdas stiang caiadl ) Lol g pdbaad! Jomriy lusi
WSl oo 335 WL B ity a1 gl -y Ty ccneSUill eg3la g
O & e pusvie digiondly main ¥ (SLE0 Jad (e plas 5l (YLl o2
eoidl cdall yulacs . JGH Aasya Eigan e dud g8 Sy @ dule el
AuSphan 3 pad 8y ey rrag) Jio Lad HShudl detgd Al @ighl sl
R 19 Gulbusn] ag 33900

o8 il oLyl B sl I ol Sobuatl Jlee e Julall V) CBya ¥
sUST5leall (,Sas o+ Layy S50 e el oLii¥! Jany J& puadl Al
635 0 Y Lagy Seles¥) of sl 91 I (Jiaad M L (r0) iy o ol
oI sl 38yl Jalgadl o < Jadiodl jud (re Slgmiduls g Alaladt 3,S1301
Saladss o dull 4Gy deg «Baa ) Jgrosdly (o gdly ninadl SlS jo daias
e by

(Gaaall agill B Evtoey agill el5H ol O §0 gl Auus ) LIV La
pedd QIS jud pleall o e 3,031 QLA e pasx il Ggidl H9Ss Lay)
oliels Guedond aSLul CaIET Aygllall 5 patioakl Apan It Apaisll doliis
Juasdl b Lalissl Al cnSeaill Jalse oof 1) oo sl Luae alblys)l
Arale¥l Au045 dol i (B dasogal] (BLS iU o JolS Sy g3 ¥ ualsl
o3a e Bba Y consatl o Aragydl Jod gt Jid il aSH e JSdey
sl &lasy Lgale Jagatd) Sar Ay phe BLASTLI S @il S Al
Okl i 39)a0l T il o e plastl LB agilt LT

- 336 -



duagid) Jalgalt 0 \Y
o3l Apantt GG,

wilialy B Auetghl b Anragpll Jabsall o Lin Wllin oy Siye a3 o)
§ sl Apmantl cillalys W1 @gdd auall B 1ia debuy 28

Ol 0Sas L 385> Aagl (obeasdl aBasll o 3,840 las puiag Yl
Jalsall dacogid . pdles oslols Buclsll JLaa¥l (o Auelgll jud JLad¥l Jundy
it dazd Bl SaiW JLaW Gunds Bugaadl jud A8 o0 el judl Aguagl
st Ay pn | bWl @dnd A ygys cililee 35 WJUA Ju Lo
vestibular aujdas Luls e 33yl g3l claglally samio (nipadly Aedadyll
Lo JaGs - coeatio pin gy oL alin JSy ISugll (Aunall Slgad! Jouady
Bilolgie elomtlls (¥ - V) @endll) Lgalad oS ¢l pcticaly colel pn ¥ 0008 aassd
s g el gy 2uelgll yd clabaatt g Suad o Lo Baclall uaall pe
Juadll B Ilaush HAST S b o)sbol el 59 oliie¥ B endasll aah
L

Lol Lot ol Saegidl JLad¥ oe Aghall ol jlutl e Ike LokS
Arantt lbls W 1 L3 Gl e Aladieg Lol 3uaie 0)sS5 43
o9 b bl daiugi gleall Glolie a3 ! WL O $T .ol
OF e Byas Jangmg yibue (p g -l DU ()31 pialge (B Dol iS55
S 501 e Jphs el Hluadly Jadl 435,00 a5as 6 pelall sltl
ey qrgleal - adaatia Cpaghals Jand Lgwadh ACEMN G gag )T Jlatinl AS
&8 JU Jars Lo ) Bl Blba¥ 8 Ta 35850 3,80l Anga ol
Gl o Aepinll 5ol Aadlall o je IS Ae puuy JaTiSg (AaSid!
Wy Lz a3l g e ALaA S50 A sl 0ls . Bpely jud Audasd Ayloniudd
S il angs 3 sl 1im 3550 Lasys - Loyl (o Laitya Ul oy
IS And Apamm ) Lu0a3 (493 Auabel A303 oplaal (ulaal 5o flantt 4y Jany
() = 0 Joaml) Jls

el e dun - 337 -



iJanad I el cre oY1 Laye g &yl patead 38T 53,001 calaglall il (3]
te AL B gaiall of BL Sl gl e p53 aad3 (S i Bunls e
LRYE PSR IVE P I It IORT T ¥ PP DPRIOE PP DUN T
L33 B93 Sa bl 5al33 Bppuan I LS Jaod o) duagac 580,
i Leo Aoyt 00a 61599 Lailh B Acusd! eilaglalt oo RSN (el 33l
e Of 0Sar  AlaTine ol o oy Loy 255Lae LSl sy Lgsp3
sloelll (0 Buans Aaga 381 pe I 0,050 s e 15013 (@G, dall o2gy (593 OIS
o=l ALY e gl ool sl oa 1 050 oo (,Sang . 43

ST Ui gond 4253 o iaghath 3 155 Y LeSl i) LSBT o0 gd S ey
Rl Gl aue a ) e pll Aadalt JLaeW L Linieg 13 - Mo
O iyl bttt e BEL0 ity Lis kB s il Apnall ciguall
Aalys o) bl gl e Apalin z3lad e Gogmall 03a 38,5 o sllall
e AESH oSS e glly LEBMe B uguadt sl a5 Susedd Al (sl
Aagla ulig€a ALl ISy CBugiug Mias cllaty 3l gl Auasdl ,51 gt
el B dlee Sas Y Lo Ly fleall (e Aanilg o¥lxa B 5jucn

Soe gl iygi b1y

Jo” Ule 15 @inl Ly (M5 01 bl ) I @lle 8501900 s
89 S @y O By R At b (B 79 ,SS o USU oSa
e gars o2 degudas dunds ALy (HLS po 5500 Balmay aludll auintyg
Ay Gaslidl Cijame 1] gl I goladl e Sl gdie puinlga (oo Ao pine
Ol 29 ¥ lad] of AT daa Jelans Il Gl s Gl Gl juy35 e i
B B 5o 5unpd Alee A 555 Hhiasd pady (). 3,85 Lgsl sy
ShaSsleadl 5uaadd Aliles 80 Ay oW1 Cllatyg - 3,831 @YW @rasas
hieg cdlal Al SlSsledl e SR Ak gyl

i (L (2 pR9 ‘.d.ab.n}c;&a__.._..lqﬂ O Judadl Alils deai & Las
Al liSobos oo SIS Lidad ey 55 pdas 00 3SY s Tl O e

- 338 -



BLata ¥l Cliats Lol saialt JLad¥l o &las e galodl Juadll 8
Lagy dibaladl 3,101 51 330 oy ll dali W1 (Jio 155 (oa L3SY calaghally
ton Be gl oiin 3ead Lasy sl yidin S 6] Bl s 585
el g LSt ¢pe 2SS LS bt cilalantl
Ot SHBT g5 gy 2815 18V (s (B ! Syt iy Yl
oo Raglly pLualt 31SH pday @ 131 - Jad 20t 530 Apeusl colaslald
dazs Ldiala oSSO0 eloi 305 1) . sag) Jole Loud dacugiy OfF Jadoey «yuin Ll
(Sl ypind darang ol (53 53,130 esbaglall cpppint 03 Aeied enLally
358 ol £UST Loty SISH il Skl (o S 1305 - e gl) Lialydin Liaiialia
Al aBy 138 (Liaalg el gl JUE Jaien le) colia JS80 5)b jamay
3,58 oLi5T dai JSy clegtall Lo dalasl 3 crauiatia sVl of gl

s

TR
Fabae clad) B ,SH . Uggau HLas V1 128 (koo JS Jie Lasy «ooMSIL 3l
el gyl L ) Jd i LSl by 01 LS el g U1 e iy
lasiag Lilee 0680 oY 450 Loy an ST aguans Hlasl 431 Laa ey ¥
&Luumuﬁyﬁ\)LCoY| PRV v ;t..laJL:).«.L‘»llus_gi LS lS)
ti.-.a‘:,.a‘_,ﬂ‘ ‘5)5-;)” LA ESH  PIITYT SN | FRRETVIG | 5_’).4_’:‘ Ol Eus Y =9
CAus g sl QUSISH e Lyl calise (658 Bagae Hlusd!

pasdli vy

o 5Sas Lo Lo 3yatis oot aail L3Il Golpa¥l Conmd (Juadll 1 3
29 093 Ol alady
pbains VL oo 35 JUie c B L3 Ak p U (LS g gl (S5t (a1
St Jeling dainsd LgiSt . LglSs of Layglaa e cayaitl gi Lt ¥ agasd
JS ey el Y iy e gite ilaladly 34 5 Laay gy LeiSay sy
232 B et padl Gary oyl Ledushe B )55 O 09 Jeilly (o

-339-



ol s A 3L waiis ool (gapdatiung @eiST iagtaly Jlome O
) i e O Opatedg cdaladly mgigae hiyady

Sasdl ysald o Olsd Baad il s 15) GLSsladl ol any LaBgis
) gygpiall JSleasll M 01yt inp ) e¥30 0y g2 Las sbadlly
lac Aluig Lin o nall i HLasd IS - ol g o0 S5V claglad
o g g il guondl 3 Buclsll 3331 on Lo Ausag3ll Jatsall sl
oy paladl oyl

cUST (g s (pe ol 3adadl )50l Aic puall o_)L:_,.o.“ D8 s et
033332 9f W 0385y of (ypdamy a0 poag Ralaie 1,850 olaii psatl
byl (ST iy Lo 0,800 Y9 Adaslll al gD 3ole ¢gueion Vo .5k
dgasee S0 Adudl add L5548 Ldads Lx.AL:).) AW JlaaW ol fa]

Soesdl e aadad LAl iy ASLEEN olSaludl o sl pe Jsiual! La
Bune g3l JWadY! don g Braee lSds of Jlaind ¢ ygaaill Gsine e wdasa¥!
s LeS aiol elelll b3 Bupagpdl Jalgall hasd Lay) - Ruclshl JLaa¥ly
025 Jia e ls3 el W) iladl Sl dasusyg o pglall L 2
8 el ¥ glows LagiS) calilinng alily y Lagin JSI calyghs 3,58 Jie cnoxgjie
@iliy Lue

o AB3e Ao A g 85 - Omagbeuly Ly AL Jand Layy ooty SISy
A poan 108 Gateyg W Jo o ) o SLomlll 755l s Apausnll ol oY1
LbLis Calses Vg «lSed puiay W dumac 3ds JS @alins ¥ oy 3ugad
Audaaidl JLed¥ cud LaSy 1iag . AuSaddl A gl Glicl o Mgl U3y o
AW Jases ca3pad o 331 ol ibaglald i padat 1]« pwbeas] Lgambeas 5 090
BBy patins Losladyl Ul JS23 Lgiks syl Bumls iy s il S el e
-l 0¥ BalS coladal aulgil 4Ss Lay Ligd (5Sa9 Masb

i 13U Se ol Adglhg La o pudl oligs Ahass ooliragidl colS 1]
e ggiay o ST O iy ey Lay®d ALY o0ua J9LiS (3 Lol e Ly
.adlg qualia LSl - usdly Jaadl AUSEL Cracolaid

- 340 -



1y | 9631

ale 3o diagl o5)uds (VA4 - -VAL L) Al il wlaS - The Gay Science g Al aladl (V)
J(p2381) VAAY

(e l) Juo¥l 3 35UV Jau ee of iseclenblindheit 790 e (V)

Damasio, Tranel and Rizzo, Farah. 1990 daadl e 3uSoiendSY1 ciliga¥l a5z (Y)
Griisser and Landis, 1991 JoL&)) &3t 9 Bauer and Demery, 2003 . 2000

Milner and Goodale, by ait .Milner etal., 1991 b Ul e SLo¥l 5301 (8)
flaall 53 aS3s . Jaeslisll e ¢33 Goodale and Milner, 2004 aul a9 1995
el Lo jlice obiol Las S8 .03 05 s it Lt Gl cabidh o

ool L9085 L3 agdl ) Jsosl 8 s,y 3,5l ciladlall o2 Cioss (0)
Bridgeman, Pecry Ui ity Goodale, Jakobson, and Keillor, 1994 ;3 (rpambs
o Vghiws dilises wlils Huand Goodale, 2000 Cawsy .(and Anand, 1997
elro¥l L Glikas Sy pbloe JSdy et e yail

3ol aiod i s pmad! Jlall B isans o re e ol 5aaa aciel (1)
Poppel, Held and Frost, 1973 Lgiugy 09Saas Leadt SLLAYL e qadlxs 2
Cowey and aaiyg > js Sasi Weiskrantz, 1997 Jol bl el i
Heywood and Weiskrantz, aiis .22.85 Slasls Weiskrantz, 1996 :Stoerig, 1991
1997 « Wessinger, Fendrich and Gazzaniga, 1997 « and Zeki, (1993) a3 5.
piall ate (io yay gty

(it JLasl) Cowey tRossetti, 1998 :Perenin and Rossetti, 1996 (V)

el Aaa il I Auobal 3uS,0 3150l (e 3 pis clalaiel gag y3ni Jlets! 2ak (A)
e 38t Glolie of 3L

(é—2=>3 Stocrig, Zontanou and Cowey, 2002 a,Ls Cowey and Stoerig, 1995. (1)
e Il B Giguas i e Al 392l 02 o @0 )liey bl gaadl e Bt
ASLae Aty fyplomiol oelidly 358 Ol inas iaginslie 1 auly - aoly cila

-341 -



o OMBLatie Audpll Liong s Sy cobuae W 705o53 s 553 H800 iy 509
negdl
L1 pateally b al330 nandl il (pm 2333 Laity g puall Zpgs L pad ¢S (V)
e e Yoy s Blelieg 30550 3y ey b ll Aeaad! LI gl
.35l g At yaladl Lgaas oy
Lhrandl obyg il dease le ¢ Elger, 2000 i Fried, 1997 5,4y gl (V)
Oxbury, tuxys ¢ gubgll o 4SS ds g, bl Penficld and Jasper, 1954 Gagall
Oz Ao g . ALeld Auda s le ¢2UOU Polkey and Duchowny, 2000
:Gloor, Olivier and Ives, 1980 jail g juall cilygs el a3l 458 e (pduec
Silisd Badally dla gl ilysitt) Glsill LB JiLgdl paisll idiaay Gloor, 1986
(el Anaa Il Ay 5950 clysilly cmyoclonic dabiaadl Aaey Il Sobygadl o LAY
Letie (Unyl 3y slaatl B (g pf lalie LIl N Laylasily Lajdiie Caliiey
2 Ayl Olgath I Ll Uia el asbiall c¥lgdly (ol e 30l Calsss
Slagd g aladdl Slagd ZaLall M gl gl G - sl B Bl saall o guadll
Pl Bl Gasd JULYI B Leguds ST e Oy Alads (e 3y o 38 . S hualt
o2 LSl Jaball Gaoey LacliSi ol 55 piadd (gsladl vl iaidl dolii)l 3iad
2 (50 S Ll g G5 g3l (o1 (1 Bl 33m0 5 i3 celnil
-(Crunclli and Leresche, 2002) &ysLgtt ablatll 55001 L5 Landalt jud caiuiall
ISy ey S oL th ol dial) pe 30055 ¥ 155 Ska Sy aiond o] s
iy dad Ul aandlalial) (35,0 aagll yguatlly 2de
Pedley and Guilleminault, 1977. (")
aay - Lpgill LB Bailpe of Atadinia il panas (anyll O (UL Juias e 15,381 (1Y)
4ehyd ol oy O Al e §9S9 Aatiiea 3aid ol Ll Laiidl ot ioohsh poiny
LS 134 et obaily iboss cnirlibe hiaiill il 3] gmy¥1 L 4l 5
0552 gl LS Lagll Silaned S35 gyl e (il oligs aluall . cpaibins
Slaiill glow e 15318 (589 (bl )boi B @Sxall 0 5390500 3y JOVI e i)
-(raieds Juasl M. Kurthen, T. Grunwald and C . Koch. )
Os s Caaill . Lux et al., 2002 tInoue and Mihara, 1998 :Ebner ¢t al.. 1995 ()
e sl Ol Gy B Jals ety Laa (VY Jaadll) 23l Bpeuilly 3sle 5L flast
(aiis JLast (C. Elger J3¥1 o @lls 5 3uedSH duodly L SaulSY ulusily
OIS G iy B ¥ e aall padll B 35 Lug aay Blato¥ Cusd

-342 -



138 ay (Wada falg HLas by eeda) A58 aaitly by gladl e el Cra
A U ¥ il pailly e st ol s dgludt alid o Dol 3ol
Uggme ol 4550 e yuall ity Layad ity Gl pleall b 3 ysiuall 2l
-(V8A0 Reves,)

AV 855 e 5)aal Caag (LAY Lysauog iGaas ooy Labad )5l juads (10)
Masand, Kavey ct La., 1990 Vgont-  jdail (agdl elST jopadl Lasd j0 e ¢ MU
U FPRIPCEN U L ,_,i‘sLﬁ .zas and Kales, 1999. Popli and Weilburg. 1995
.Revonsuo et al., 2000 »

"l cpo Jo¥1 agidl i Gualsl Jeadtl LB . Jighe ey e yurwSh a8y e b (1)
Saalll 3,38 ol gide Labine w65 Jods +Jsri EuSle gudd O el das 3y
Jacobson et al.. 1965. Ui Y01 - PP PTIR DPEN XS BPT R V-V L

-Moldofsky et al., 1995 3 VYA Zxin (V)

Wigay dagdis Lgie 3 agill el paadl Sl (e Ut A AL e 3L (1A)
&2 1 alial 3305 Broughton et al., 1965 jlail Lgade 35,500 A glall miliifly
Schenck and Mahowald, 1998. :Moldofsky ct al., 1995

(eoal)) i) ladslyy @le : (Y408 VANVY) Turing 53,95 (31 (14)

Millican and aua, .(Turing, 1950) dic 55 dolwyd Lao¥ ol 3el )3 s (Y+)
255 LY ol gy sttt 55ttt Clark, 1999

-343 -






e aal I el
el Lildsg B )Y Py

aludl Glis Ja .o SLad P b gheal 3las 1 uaidl @lad Aeaie
S Lan¥l Lagie oy o8Il OIS 1319 s aeandly Jaall o
28 g e DU Jilie e ot Al 0 Buols cilelaial il
el L i Al AdsSH e dagll ileyalill e

()Getting Even" ¢ o1 6339

dusdt S5t Jalgadt s N GMadll Jolis Sl e gl @igd UL
o gl gLt e &St plaadt b atsy cnalaald g sleao¥1 b
b et Adn et LSl 4y oyoitaty o331 oguall (e SN ol
8 Groe Asdlall (e 5aS 5a3 OLS 1] L3 e joe ALl Jal gadl 028 299
Lt Lo S3leoi Al gl aiaddl shusdl 3 Zlims 13U iulius (93 @Sl
Jalgadl e 3508 a i (6 gaw ennad G LaaoW Lo duet ol TaasdU A yslandt
’ Sauagyll

), gy > M Lz g 3p5kasll sluna W1 (e Aol ¢155Y Luuslss e ol
Bl @I B Lin e 3 pabladl 5 sl auies of Lalad Judondl (e 138y
cselgl Hud aliagilt e Bl HIISI sy O e sl Ae B9

olgasls ¢rgeatiohly clalall g Aawdilly 5l Nl (38 cpa Y1 aazall B

- 345 -



91 3as 3sas Lobos Li8sa codbatadl 0da alhas LS. Legll Aidsg e
cdai g e sl Aawls Lajloely ologladt Andlal Calaaisuc

bl (Aaduds Foage JhI Laills gl ZailE
‘,__g..\.u 5_).3.:.45 3)5\3 ‘_,J! J_gmj." @:;Ju.';

oYW Cagiiad

3 Aeblio
g (Sl JLadY! dalaies
e

w5l Aligls Caluai b el

Bagall ol p2 Y1 @las

VPN [ PN || R YR WA | PR P TR
ALl dlazelll Caing

Wil (A Aei oo olzd¥ eLasl bl
gl

cglans! ds i JSES

I amed

A)1,S5 ikl Aelio

Lok Sy ¥ Caslls g e Jaalt

ool 91 (6,31 Sl guodl Al Jo Ll
EHIINFECHN

Solaatl Sbaaadl e undss sdas 55 o< Bmi)JSiuaa_vuy
O Gy e gdl ol (Y)US......Q.A (ndya ebilhoW SO U8ty ubiey (54000 4S0
6+ Lol Aoyl Jgaadl il 350EE0 Jalgall po S sisd 3adias cSlelis

- 346 -



L yain yIsusaS @hiis Jaidd pliad el of (Dt g 325all @lle
Jlee¥ Gany Lo diug 3agae 403)8 Gilasg (e §aiuany Hlie 4SS Luays
Ol 4 (3 g3ah aualn) ASs Lo 1553 Uinal i€ w3 dadigy 3sisa) )
R yiie IS 5Y ¢ gite pans dapally s cbegac (13 oo g G 6252 Las
wesdl Sl g 5o idS B oprd pa H3ST LatDle (580 43 Lguinay of o)
(°),)3]°_-,_U

138 pe o35Lamt oo Luayd (Lagac aoliSI a3 Adadill o2a i & ypiod AalS
Eam Juadll 120 Calizes . flaall aste g puaill @le 8 abliall el Jlee¥ (e
Laay - Led Sy e ot (aills g Gl upead yBg L 350els (B (g LAl il
6ok Uyslaia of aayleatt 5,540 o 5510 calaain a0l (s yuiSH oy Calisd
Ol o Jie cam ¥ i 13 L Ludsyuel Lglidl (Sca Quals s
V=VE uadth ) 8 pilee 5280

Giass Lasle el 42 1

Al g Baledd) 30 O e 309 LT oy e shl e sl Jo3t Lilae (B
1 o e il Bael  flead) (8 Josg (oalg caaSI Juindi 0gd 93 ddan Juls
'U'“:"“ _9:-4." U.\r. u."l.bjj L&Jj) Lu.‘a_go;ﬂ}u.utm.: ..u.:e.a‘s."

el A gl Aea¥l e Aale 3,88 e Linpd 3 GualS -
Jundl pingl Alidyg . (Lot Al agaseilly l) ol
elgus Aaludl B posl o gub (B 1 adl agdiald s puands
Aslie Lglaady o Lisbins (o2 sawos) Liadai 3 ) of Lisys
Syt Uil 2ag datadely Jali gledl e <52 Y (LIS B3y
(). (557 o g5 e} LY
dagh il yeoladl Lille B las $5a)iS Jin (38 aadt Slgadl e
SUL e Jila 53 380 1aSay -cibeslall (o A5 ccue o o paa 3 y50n

-347 -



Slestall o ool gradle o AN Jeadll (oo HSI5 . b (pa) B LelS
oy Jansy 5l paanly s oy A3 S 5 ] cosanll e 25
bl wdllandl sady (ol Llgy pain o3 $laadt I @ilSed M e
o2 bl pe Jelitiy dlgs salad I 7l Silinpa o caan o2 j5alae
oa et 1 (e DT B Qlgol o Adgdas jpwiols @lat ) .l
Laig (38l sl ) @linie il Anainy W) Jgoem ¥ dccusndl Sslas il
2325 limbO peadd B 3L oy

iy Gl plhas parkels Il and B sy il Gagdall (L0 ol
Jolid dastaieill Yoo ) Loy Jlossly Lamants o ylondt @lladly 3ball
cilaglas plos Lo i passelill 13 fie 500 8 pundd Juasd¥ Gl
gl ol Jgmoslt Baloe Jundy ol gl Ay ale RuSpalins Ak 8
Ao pyiadt e oSar ¥l Jashe B Gl il e Yoiy 1B puailly de oy
el gaadt 0550 o (Scar EleodS cla il aaSy @lle B . Jglodl Juadi
 Jani

oozl oo 3] (LS pe A ga gt ALAEI 3920l 02m I3 ey Jouy3
Jarpow e Jadd Lttt Bhecadl b 5153 3Ll e sacbivall floatl o
2 lizas I U side Libis usgas 4l e Sy W LIS (653 oo ooSas JULN
Ao (63 jud A fuc Le S S0 alasell cils

333 (e S Labinsy Aty o gl Sy (e il gl o2a days )3
Loyl Aleall cld Gilaot JSI 505 Liadele syl gl 501 lat
draclins e daladly Gloesy Wlg) Gablaadl S oW uds )31 gm0
Lty A rapadl P oW (o caud S laill ade fgunge st Jlaisls
D day LA padll 1A ot (Suslg Axdin LB g bl glandl
0o 8T Beala81 Slashall e Jpaasdl 503 - 305l Gpaslins Sloa s o)
34218 M gl of pebial Aaiil sy pgingn JS e pusS as ) Lajul
o3s e sLiy 51pB 3liesl I cdpdl dogiis a5 Lo [5hS oS0 bl
~$ga il jaall 5 3 g F5LaIN 5 ¢ 1HW (e ALELA Ak gasnd]

- 348 -



o W goois g Jafiad gas fleadl e Galais Milas Laing )5
abiies dalad: s sLeas W LgiSar i flaall elial Lo (BIS cdg) oLl
0igs by Aauiny W J5a3 ¥ crs el dl ¥ s 93 La 1a . Jaall
ey laglall o Jalailt Sas 1Ay plall

Bliw o3 Mol el alal e G G2 G121 ol Rl JuiSa Ley,
G el Apeal S8 dls Y .l (LST g, 0 (allly dlos S i Halas]
M Ll oye ologlall Juaosidy (halatly sl pily iall ,uSanlly
Sas rpegm Slag bl Il Jgmasl 3 pmeay s S BBl a] 5T
el il SN g1 (JLaa¥ i gyl ClSsludl aaBg ol yue M Lgalaseil
J3iag G Lagy Bl gl SLSLSI 33an of @y M Aol oo gl) 2053
oo B ladl an W1 oia 0585 of oScas ¥ Mgt cnsdlay egasdt plucy!
dolai¥ yatas juas 1t @aalsdt Joladt o GLud¥l ol e 3)5aatl - el
cEilas g3l e Aget gl & paliall

51 pualll gl yuadl CMLET e (o ST 51 BYT piedd Ll bl susdt JS
oaiele (o ity At Staglall (e 413 agmgtl Lagalsy @l i pacdd!
(U3 g alad Lgale Lo dagdaies oo LgiSay (62435

Uakih 13 B 3 ygpeally JLaN delio ol daulasill o NS (et ¥
B Gz e ol Of ds bl Le calides s A5La Al > 95 . Auclg duind
RUNELTIPY PR PR TSP A P WA

Lo ot ol - 35,500 cpo JiLo 5oy sl Rl (3 DLl o2 S Jols
o3 fsll 1gh 3pei .o sl Arnantl SllaL3 ¥ liy cdlelall sia 44585
V=V il

Aol 48 oIl Jalgall o ytiy e gl YoV E

Arcsdl 4S50l lSeliudl o S jud g9 o Lalas Lisiin 3B (3

- 349 -



el Lna sl albls W oY (e ol Jaay Lia Jadiana gi 3agus gl
gloadl aude M3 puly Bliad e LSLEDI iy yaidl el e Lo gi bl
S Juzads 3 pomay Al 3,51001 Aplawsdl HSA1 (e 8y SleaS gaaly
13889 . quge )l Jaddl @daind 4,8 ol 55 gV siain aells I} Aalia) . e
o Langadl Basdt (B Lggarl g 5 )i Aadly plge pn e g0t Jalas (e
(A Bylle pad (> (B Al s g g5 Jia) LI Ae jleanll Lgilillazs

e S i Bl Lo Clle B 8 yiieus s Jylie ¢ 5ol (yetll (SO
04 glrall (B cislly sl o Gpall QUGB e junS S0 O S =0 00
PRI

et Lle AaasdU Aiaatl 350l HLieW L3 Lo 13) wdaondl (yuusd
ge0 oS sl ol el cdlani 3la 550 alua b uag) Jabe qaoyas oS
Sy« el H SN Aidna A0S o el o (B bae Bpus> A8 o Jladi Al
ol asmga e padyl ol iuylay Hloe ¥ i dal )3 3oLi3 @las aie s
celaidl Al ya ol 8B e WT Ll (Bje ol amin Hlas GLud of o]y 25
0 =olg (LgSuymds wliaudy ulasbinly cling gy 3yt a8l Sy 4,535
o3 ppead A8lS Auylany 53] ol W Lo Aol Lnisly itlales olaslas A3y
Jaills 2 g3 pilis wgr 993 Aagymng A pos harun A8 dygde ool Ll
Sy Gl il g alad e Loy 5SS (ygs e st 1glanie (Y1 1j5loxia
(")_u_,__,__,_]a

oebadt 2253300 e gl Baan La 1SS i padline JSio bl ol 3
S 2 4y puis e il B laalio izl 13 L 3agall gty
A5 @S pday suo B ke oelof Jasms 13 5,500 saal LI dall ols
Lg2jas @f LiST 1588 Lgh 503 Baungs Ao ghadio LB)ad g Jilas e Ganmms
lagell S 5l oY U85l 0 g8 oW G555 o LadWY (e 3,540
Gased Whases 13 @oladill polig B yall

&2 G015 L iyl (3 Beles iy Bebis J gy cacY e Lay,
JSdr Tlagde” Caas Jof ) Ladtally 8,S01 dolaul gy i cdudag duiuc

- 350 -



ALt (g plasdt sl Lt B 5509 Aulandl B doysas - Luag) Male bl il
il Agaclall adall pe SVl gl paddl paad Ja,.aj;_u’;ua.n B
el oY tiuaal el padll andae slod aiiy ie)yasdl JLatSt oy
eyl gLty aludll Ledile e 3515 (3 W aclall adall i daladill
Skl (M Liiseriag bW Blaizea wzsdhiaadl Jelis 1aa Bauizg - aslgdl
il Il G yot3 s 13089 - dagdadendl Al ys e sl 7153 Lo sleae Wl B
AOL (o S Lgad JSiu 3 CaBlgll e 115855 1)1 e cnslialy sl
e yally SLaBW o 1353

aad Sl s e oledS A Aslyy i e eyl B Leas dazsll
0 OV i ys cnm s LS (Jalill ool ilinly o sl B Ghae Jlis
Beaond AaasS Juma b joads 1 poisall adandl s Bules )3 "l Il 3 2
tdeadly 33,0 (5B (B (350

Az, a3y ST Sy (gl g Al jaghad Jaelill Slo i
& 53 LaS 3 yala il clialall cuind (e 483 sduad g JSI 330
Zhizy day @l A2l 1 8 HLEE 3y0may  Aeold Loy Hpaddl pdationy
CBg B agaai b i 9l idacad SlS o alull oLaSY )
dlls By ygandl iy Gle Lay pading 60 w03l s
o WIlin (sSa ol 90 2,51 Jadlly ety Lgals Aaoe Ul
ol Jelis egr Lo 50 03 18 . cuizmilly JLuziuall oy 30l
Salidl Yty J3Y e gy Auely 3asdle Il gl aay o
S ceaSa Mg gy oy S e
s Ayl cya (s santl 10 OF S35 . 5 gazmary Colplaid) olgy il o
Izl (e Ogim 5)lell 2ad (B Abslars ALD L l) Gud Bluw 2 Jadd
CaBlgll e Jobatild Bpngac RS oyl 30T Jaoey Las . (aBIsdl oa Jis
gkl mSasllg idastaienl) Mo puadsy agsilas Lgigarlse Hais I ol Bl
Ll g 38T dasdl ¢ gt 1aiST 25950 ST Lglan . 130 Acbicn

- 351 -



loalt 0gSs ¥ UL Y. 18

Saragill Jalgall (o Aajn 3300

3L Alasg I Bag o 3,5l ol Easd] 3S ot Jalgall oo <Ol 1)
150 aglatl Jluukl (3 5 yilben SN gy Lagy SUalaS el e i ¥
Sy Agely jul Jolse Loy Uny SV Luclgll daylasendl @l yo Joma s
1LY Lo sebline ¥ .A51 3giad slond LEmaYl L8 cuall

Obealdl OBV opiall - Bagaad! Gl sl 3 dae jluie ¥l Lo Liaiag 15)
S5 O haedl o Ladngg el e Silashaay pleadl yads il - alsll
Onludly obis¥lg el )30 it oniaadl - gleadl Lgas @Sonty 3 Ac gl
atisdl @il pamndl JSI dagidl Jalgadl )5 Al - pdadly woneadlly
o ;e Gl 2003 Hud 0655 O Jaiodl (rad Asslidly 33,051 cilagleall
JAe jlatin Ualaal Qe g Buols (Lglladi Gauds Liad bty LeS las 1S
glos e Aigye JBT9 58T 0580 O (el e )bl 0 puandl Slgandt s Jis
Aigya ST Auelg Basmg g g3l Jalsall pad Aigms Aol sl i

3h g0 1 5 Seas ¥ Uber-zombie GSat agyll 1iia Jia oof Lesi ¥
Juas anall LW o el ol @led Y . Aue Ll JSliugs o3lis oS ¥
C OMLASE Al padied L eI

SO 0208 GuyS5 5 psadall Lpady N SOLAN b tyde 4sliS dn gy 43
o M Buols dasly L Gadiie Hhiy Jaxd il A peadl 5 pgiaall &y pgand ]
Lady il gaWl g oWlawa Mg s g dth Gladi3jgaly ity el ciliga !
Ay ALY 8 L Jolia MRl 02s puing -l plually (Epase Al
g1y dordlicas «Areade Sl )5 S cdlidin «Liasi (593314 ABLLL g5l
it ping 1 (053 Lesyg - cnBW (e 53T Jlen 9 uds 30 2

Sdaga yollll o ¢ V¢
ST sty Jaal! LISEL aabeal dom ol ALeadl HISBY (ye 5,55 Jans ¥

-352 -



Vg Biglig Al 3 O5F (s UL ecdmglaienll iy 13U JSCS 6 gdll 13
elidl )

Gl LISy gl ¥1 le 3345l 392 psaanll e ()Sall @l (b
Ot oo sl Aoy Cauog e 9y e )5S (ST Aaduaa AL
39 lEll G Jia dale (553 090 g3l 3ol 53 of 1Y el of
aganl ¥ S0 Lingre pakdn sasclill cunlal arie Eiguall oy
cea il aTe e 3t ys (T LuSa s pubags e - el Lpuailly
e 0,83y ISy slane W 1 (e a9yl He asdlall asiy agdadl
t ) gl

by piiaS Aol Lgalunl A80 Uagspo @Slaad! (09 9w 43
el yuieo of LS Jasdl Wl Juass e 3545 095 Lalady cLgles
(), aati e o) 5505 Y 3,13 o yes Jaad onbealld

@t &lasi e 20U egeg Gaaa g pallall ol OL sLaieW o
Y i - onSotondl awdall (g ¥y padg lad Ao b s paamlal]
sl Y dunss Sas aasly abazill p3a i (slaie ¥l 1as of Lads o Say
S el B gualiall Lgranus iBatoly 453 (3 o gll Luinlsgll ¥l JS painnd
3 LY g s il by alatia¥l le o gll 35u8 . peatt Jime (Oheigly s
Y . oeslt Sl ALkl ] caBlgn S0 Oly ey dadades o Lo L]
02043 35 Agpuaasll 332 I O 3 dilin - LiSas & Judeid Adlsg clilandl o3
BLAISY! Blee tatiow Ay ypuaily AuSla Yo Alaadl 3guall oF @i ) Calills gl
EpSa 1) e ol Alguad) AUSAN (ya leja Lapiag (V30185 Jaoey Les - (35200
coesll J3 e ] dads Lelail (Lo ugas Riulsy 3
bt Heliald alsdl 5,500 8 0dag (5 0Ual egd - elddl acs
o8 Ly Al g il peldie o1 "@RW o0 g93" V)puds e asl¥ Aiionll

oeglt pe Sl - 353 -



oo OF Bl Adalogy psas Vg o LudsSI ola an g3 . Julll 3 LaB )0l (luiia
S @llad (0% Wiy Ll l cosd Cas 30 595 elilan uel yis 3Li3
St < Sl - A el L g Y ISy Gl @I Laiy e gl
Lbs S Logae (losuill @ladl gy oS AU e 1]y St 50085
thed Adalng ¥ LedsS ol s a5l e Limy e dsasalt 2SS Laylinel
U S cloelle o coadl AU Eall J305 0 5w Wlin (s, ola
(\A)_MI

LS Ay Judnd pala St Y Luaseds O 3y0m0 -pida jul 13485 ol i
ot} e il (6 guatlh HUYI o s duiey Lo JS . akulsg My Ll faany ¥
Ol Ly audl Lies . Lals

Auaalt L1 el 0 2\ ¢
kel AUShie g guoglly Aays e AU B Adlas f glisl iy alials
250 ol (n B39 asaad V- Y SN B Amiogll Bppanall R oo
(o edl e G 5 da ity Vi GlaeW olle CByay 55uatis 3dad) e
LIS 1 B 3 S (ST ] o @loeiaad iyl gt alol Gyl s
02 S5 o2b (he ilaghall Juduid 3 LS ¢y 50l §Las b Aupuasll

(o) S e Uingl BanMa Lppary) alt S Sua
lae¥l s Lu...a3 150 . g il Laoda e caadt 3licw B Lingdas il ‘a..\s
o ale ialt Jin ale Bhe H37 L ol iyl &l Glaill ,uu)t
Soasaodl awl il D 3S aad S S Al @_,,.m il yguaills a5
Sygaaill o 55lais Bl ygeas ST - Lol gy iy 3yles My coddys
o - Lol @ilitgaodly 3l Leud ol a3l 3l 4 eyl SIS
ety o oS 9 s e 985 O lasdl WL (S ey oS e gd yplaia
Creant - L Lasdie Legydin olS 33019 Glailly Lyt g puasl alazall
LS e 5655 Gl iobas¥) g dat et daige e o1 Ly whasl
SIS PA% PO FORER TR TR

-354 -



S S Salladl B adl pedas ool o AgW L olacnlad HLdSie 5,05
Saumiaa ¥ dmantl LIS 4k

ol yalas e

Y . LSy 5 yiie Jyue Ao sazes Aad . @llell LB ieall 3,38 jslas ullin
oAl e e B3 G (yslins - Aagli Jyding vsbins 1M1 e JLAb I iy
3 ylen Al 3300 plgs b3Sl @IV (g imtg il elall o
Blisdl 48 Gl Ll sy uda bplad Lasgass

1 AL o) 2ol MLELi gy iaall i1 O yasae B
o s 5S35 La S don g5 R clads5 1] 53559 - aln e Lagd el
3S Lo 5 yguall g punidh tliba g3 iy o0 13f . AlgE5 5l ks g3
M (155 0F (355 A yall Jhe gy srid oty Al O ot il Jpnl
3 glas Lol dazali cpo il L ped . clU Gds l3dhcae CaiSSg Jshae JSii
oraasdl @ilen ol Lglusine S Aulid 5305 ol ez el Lgala M)
Laotay 3,5l Gl aiadl @ulail aelyd saclioe; bl 5 b3 gl oia
JS Yslie ady el Ladeddl of Lalad cafll 50800 . Juataadl I} 4 Liiao
- iall g ra sl 1ings ums ¥ oS

o pie g bt 3 Aol GUL! jlguadt oo iaald EIE Hauall il
paseds M) Hais oo Seis 1B lgdd LBl e wnas gasls el pen 339
o2 LaS s Gy ¥ ons a5 guo o dSBy 408G AS o (el 35 aB55 (Srusely
orm Sy (AL BisYY (335 13 - K e I3 ¢3Sy sy T ALy A byl w35V
a1 Bapsanl! 3ga ¥ o AL 2T o ol il rewsdl J5 00 lined

5y (pag @ladl oy 33 yanld G3ESI (o Uil el iy syl o
o3l pabinll datan Gulgys O WJUM Jams ole sl le Il
wlidgils 8 tLa,laBe 5,5t dasoea o Areaidl 1 o (otigh LB ¢ puasd
il il ;ST g ABglaill pu @Blasdl ol il . auelyd o Las Wllas
il Lo s o3 348 yall 3ual

-355-



§umandt LD (iad S

Eraeg 140 o5 ey Bl adie] Simantl siall b all Jiady cas
09 e sld Lonaadt ol W1 35LAT COMEM S i) ey culbol 5 ¥ B
ezl 1as gl g3 M dpuadt LI

OIS b sune ag oY o Y KA B s Aeaadl AL Jals
Loy Cilylgh St 13] - 00530 i Baleal) syl Ay e e Jsnn
3962 adsl (B jmaiad OF (S GV e LS hll edlagodl gy Las
oo ST e Sl adaniens W LY (e ol B ol of (Sas ¥ oSS el
Bygrio daied (i plall odgy il B 4l MY 1 Gaef 13 (1) st
o2 AU in (el Lagyg calided of 092018 GusSyll Lo Aoy Byaill B
0o A Wil olae M ol paddy Ley) -4 dlasi )l @l guasl) B 5 Saall
BN e Jonalt ey O OSias Las 3gamagy (pnae JSG

sl dpnanll bl aay La bl (e 252 3aely Adeay dags bl iall
@gcany las Alaylyie A0S CMEWY sliact JSay . 350N COMEWN (yo chuniy
s e elne jub an Aun )i WLl Uiayl ¢y gunadag omndl g
podde Jiad L Loo Lgun il (63531 LdaIIg (g€ auls 53 (JLEU
e Gl Apeasdl LSIL dausp5 LM aan W con b g "auls Jar
g3l Ul Al LI o2 il 1055ialS g )l Al 2iguall
(). e sl Bpeanll cillbols W i) IS5

ealall of Auust Siljizmall 5T s o Jifiaty Lilas of 1 cpaniatug
Laa ,iST s iy LodgSe oSy W1 e a§ AS0uid AalS 5 yuadl agud
LalS isloelll holia gg%unn 8 dic Urian ol . JB1 e yuo Jifiay flas !
S @’ 5Sas (¥ - ¥ @uuddl) Gial ekl HlS HA8T a M aGal eils
gl B il Apand) LIS ases a0 g lwly a0 Jiias
daely 3y e sLide ASha W Aliisdl o2 Jie ranud uB . Slad
e ghodils 0,58 B sl pre @ilies B slinely B)Lally Guleally
.tjill

- 356 -



Al Ll el Apaell bbby alblg,l calise s e LY ey
BByt Ul Sy oLl blab 5yl iy 2 Lay oty AS50A1 Adad
datasdl J3Y1 e of) S oty i alt 3ualaly oo sl Aumanll cillbld )
S GBS 553« o ol Rpaanl SloLS Y1 Ldbies Ala L) (3S ol Alauonll
puobic pan Taalus 38 @) -Gl dalas b (JEU Joran e Sl
Slalisy V1 o2a ot 3 e sl Ludidod] Lppuandl Ellalsy¥ gzl LY
il 1 (53EAS gy o il L0 U i ny (o oA i Ae)
(Basall SL¥ U Il

gl ol iall adsnd i€y UM Sl oLl 3yme OIS O} LBjei Y
IS5 Gl LS a0 Jub 394 3] M e sbl pasdt LYl
el 58l LY (e cilalaia¥l Gae e Lola ¥l aatad Layy Ll
Ngade dalandl of Lol Al @bl )Y

O o3 e Lagy aics fejor OF @) gl (a3l B LWLV Sy Y
rpean Il LS selows Leyy (M) J5m3 a9 o gl Buaadl sl Y1
ol LB el vaadt aillblayd 1 3u0le whes Al bbbl J50s
Le - Abeall s Aealad) aiedl ines floatt JYI sar - Jskeald CBISY!
.4y glad

394y L3 gsIi .0t
Jia 5ads daslys sl 4 Jie wtlyie 5T o (Lo Uaghaad) A2BLN 0335,
o Ay (1S3 Y slolis ;W 00 SV ¢ joell Apeailly . obing - cilaglall (e
(g LS GV LB L Wlin ST (e it (e Adalid) LG B ELaud
Wigao 5y h dastaty a3l iguade & e a8 el La i3 jus jiuT 4l cno
B 3 S o 1) calad AlaaiW e lis dyleadly dadeill dodis)
LelS (ipagac 581 A, all Liaglg iddoundnll cilaglall oo Jalo ja3 . HlbY
LOL! gLy 3oy ol ey il 031 o2 35000y S ¥ .l
U1 ol p gt lSI 54855 §LaT ) 350 (2 Abew HAST ISy ST pasd!

- 357 -



ol S g SN i Y B & o 0 cilay yandt illagn !
sSin ey (Sed oLiS ) (635 Y gl w6935 Ly

Shoeabs s Led e o flaal Lo (Jlad JSian ciboglell oia Jslicd
pade jady Aphais Ll cpe JLa 395l LdySIl 3,3 . LlsSHl Caia
el gl 3y s jslic (LudpSll 0803 . BS cdgd aangs O ining Leie
B sl el Y1 U gy Ral3301 Slaglall oiia Jolis e floa
Bebaadl o 13 91 3l gan, 91 L Gllolis ;W1 3203 o oy il gan y Y1
ploosld (TS g )91 ClaMy o lsansl @S smomg Lagy ylolpual Bl s Y1
S Sl

ool,BY a5 adatias ¥ (S Juaa i) 35,1 oe L el B
Ao sl A, mul £18)5 M ad 8 Al padd LedY tAda ot el yiuall
iy el pdeall ol ) BN Glaglan ;5 padie iy ASLadl oaa 3.l oYl
gy BUS el JLLYI Jgtanll onandl WIS daZiiiy (Lot )3 oof 5 yomas
PO TR YT W T TP U Y JUCTIE TR TPINT B
sl 8 qualia Ldg S 3 alisea Lo gl oialil) 4y days , I quale 34 S5
(¥ YA

133ty K500 JEES LMl 55aall 3,5 clinall SLaeW 3 Liaiay 13]
Sl o2s g Jalaill 4 alalh e Ladl jahad o 5l 1Lginy Aculill 3, 5S1
Aja) il yguad LdgSIl . audo (10) (B Dlaglall o2a IS as Jolaill A liall
Bl Lyl olinn - ey la s Aiel3ie laslon (po sy yudl dygd
Sy Ja 35Tl 138 oty Bl s 1 il S8 Ruols
09 sl Apasdl ailbls U patitl balLiill e lladl Golazil Jlas
05l 1 AsS Glb cobluall LY

§ Lot LYo g3 1318
Sloglall ol flaadl Ganly ¥ 15U SLEE jee,tl ois guus I3LL oS0
Sald H35unaS (B LS 1 peliun (493 Layidug

- 358 -



Y Lol Aol Ay aliall plon gl ola of (Y 2 ) @udlf) 31043 e
ol s i galal L 8 Riseds ol &S Jie (Lalad 3y eslaglell Aalal Sl
0355 OF 0399) A dsul (ool pgmuaaliladt i gl 13590t 539000 a5
anils (Ma3Ssilidl e g oall 1g) (Leslon ety of las 3485359 uinlly
hsatins dia Gaxl g - OIS JS (58 53t ey Y - By i Ludijuliee
Anlaca 55-ger by 3350 3510 VLI o a9 duadly 58T Ay 0 3 e
00 ol a ol i sluadl e Jlams 9 i Golal Labiasdt shesth @ld cilaglall
o 380 ol 5oLl doliyY i (6 Gty Lagy ol 51 e (M gzl
BN asddly Jo¥1 Ganddl g slaie oo lashaall d,la) 3dla

Lo g 13}« cnaaaalSY o GLASYY e Jukiy W1 dass ¥ diaac olua Lyl
ihsag 335 asbeals flaall B I3 il le asull 33gasdl 3,030l HLae ¥l B
alad Baaey Loy of IS 028 G e aSTal 3y el Alig g
58 Al Yy e gt B sl Sl Y e oy 585 of 2V e Lol
("), A calad Lliadd) o2 lus

OSar Jo - Aaed Aruailly LAsSI 3583 (gute (B 5uSanll (e iy ¢y pa L)
ol alodis UY Sas o §rebie @lEgs Il of il 5 50eaSlY (5585 o
Silbdaad) aaty Lol abiall pdations Wi @a93 colS o i (Ll Liga j9led
gy alaiodl BNl JSg i ol ¢l Aalnadl s ¥ IS Judan) bl
Sy el o3gs

Shuolia LIgSII I3
Jr:u:-.u JSEN g .L...u:_-.ﬂﬁdﬁ.a.“ U Lo h}iJs_g.\...Cp Y dasdl Oyt
adid Aada 3yl (a5 Dl e baddl Legd) HLET Lo 1588 A8 2511
- 0LsSe Lglg Aoty caiel La Lle (il Y1 Susls jeladl 13U . a7
Ch-E WL I PUES 1| PN | T L | I PO DR [ PP O P ¢J3‘Y|
Jeed! G G 102358 3 1ol darcatly 4)La3 ¥ gl oy alua eyl
T Elas B Gl W 1 053] Bole]

-359 -



Gyl 150 Al Gl U y3u) sutaie ol L3I0 8yl 40 . SG
Rail) ibaghall 35 a1 iy ol 3ol dhy B s wlyind o
Ldigalt JLdl I @ @M e A giune flaadl gy el ) 4Gl o2a oya
Bl el s AL Ausbadl G,dall HLae¥! L3 Liaisy 13l . oleallly
13 Blaaw o3 ilaglall 038 il (39 acally coba eloelll 5uad L3I Agan I
o S 3l Byl LIS Lgie a3 Ml Aomgpual laglall daiy - Ja
33 Bl BBl (B Ay uall Cobaglally wgutie pUSH cMLne lais
Letle3 Y LgiS)

i) chal] 8Ly (3 i AaBall Aageall J55 el ¥ il Le g
) (L313 Bl kot Aot BSganll cOliEial! Ao gazme Linsh 1S o)

ARSI oy BRI oo oS5 oy BN J35 1l oo oSy
Ol OSas oslll Aataia 3 ma Ll doliidl B CBWAYI oY aall ;oY
() 28 ol Sl ph) 8 e bl daaill 8 oYY U oy

e Ol 1As (pauiaty 13Le Vo V8
§ 50 1 Auaralt SillaL, Y

oL MU Lo 5858t 55LAN B eI o M iyl ) 2 V8 @l B
il e A2 gl Lgianl (e iS5 La juds ¥ uas Y e sl duuaall
RO

Lo JSy o)W Spal il iy dodazeitly Jolally eloelll ania @iy
a3gdall elouy i quandl Gaill pudie clodg i, Syondl JuB cloelll daiey Lagac
ole SbU oia aells 3,81l clasles of At cilaghadl daled!
o2 Y Sl i JS ailasy ssadl Abysls 5,810 (e bl 3obasiul
2 el ol y el AauBa Ala s MY e s e AW L5 . dauta
2 rbalid Ul Gy aus sl pgandl pland (a9 gl radll
(") caanadadt Lol s

- 360 -



adald 058 Of Aady Asdlis apdinll pad U e Lt )3 cilS 1)

Sl g I ylie I3 rapio gl Tueusdl laglald Jiad 3 dpualiat)
Auala¥ 3Bl ll sbody guandl paall ande slod - flandl B dayla sl
i OF Jadoey ¥ sl aa oy 2301 jLS eV B Lining ID) A ols
aaall ois gy ST gl e Ao o Jadiy ptilia jud Blu3yl g pidly
oo iz Uinads 09580 a3 piludl 5o bolusy¥ 1 Jio daghaientt Yol yag
L cdade Jgan IS Aullay iy ¥ dleod Aoyt s dguall jstaill
A3 Acac Abs oLl oobad auadt Hlull (aSu Of e -Caagd!

Aaoal,

2 Al Sl B Aiael LS Jugned of Ay sl 1) dslis)
ekl Spill doLaidl . flasth adia cpe AIaLall duam Il A2l el 50
Angyall yiull tie aMSH Aalaiag Aduadl eaall sblll gy Jaiiy s3I
sk e sl Apeandt albolys, ¥ 85 of oSy (MiBroca 1Sy s alaie
Lk aadt Aaka il g gauk) dabiiill (5580 of e s Jilan JShy - cLus Y1
13] .3 3ol 8 ps o sl Arremadl EALLT Y rall Augaad! ¥ adly lacasdl
AoV 55 Y el o ala¥1 ot ) 8 yilie B yucy Aabate aial o
walls dg ol hlill bobis oY 5, 8lie Lol ) Aatazll Wlls b
bl U8 asghl cae MU oybiely AN Gascals 3 3aclocall

eloelily gl padll auda elod (95 S paseddl O B yill o2a aisg
oy ¥ .3 yilie I Hldd Conay Lo ey of 0Sas ¥ Syt Jud
¥y Maleadl au® e Lang flaadl Lawad 5 Globill oia JS 458 Liagys
ISy ey (peilad! (e grasatl 1 JS dalss Lags o (Sia liish an s
_ -alg e
eloell o A3 a3 0 pouolly Aayll Coylanill Gians Cappnd
33ale (Ualad Laulig cluac 39yl kS o gundly s5lamdlg limbic _a,lall
e daza 555 o (S il ] O g 3gjuadl laglall Dl e
Jads Unal a0 (M) L2 a1l e 380 ) 3oLt o danloally Wl pbont!

- 361 -



padl oladl AL el (B Caliy pobiall B & pautl oguadl e yiles
() chnlll 5350 Bbolin e Lagay irpand) il

G B pulad 488 (pn gl paddl puie inye < ¥ i Lagac
(VWY Jeoidl) dacws¥ dasdl Jgdoy mgiiast Guadad ¢yaidl Lyt Wy oot ol
00530 Y asluay Jloma G 63 8 Ogb Wl 1guas ull ud )Ll (Sl
o2 WV phalgll) 55T e JS (B gy ¢ el el B (oabaylls @lLedl 343,
Al Glae JS5 Agalyudl Goguadl 228 5950 (Sae Lobas cadl (s (A Juadll
B3la olaead S oo 6 pdl Jaall B35t 393l Gpap age odam D o ¢y3

2 AV ) sllll L uvis yub g ngs gl il paslll A il
Lol Gy ¥ (58 0) @lil a3 elie bl asial & Cond (59t 3,511
ooyl Audasall Aalailly Aayl )l By padd! A5hail) dey oyglmn gV (6 pia)
oaidl adde slod o Syl b el ) Lgbonyn ¥ auSTalyg ¢ puiSy
Sl elaelll doliii f VA0 (B Lasua 3B LT Liswiiead @ 09 (") . gundl
OSe2 ¥ Ahpll el Apandl aibbala )WL el I 8 pilie Sy ¥ IoY)
Sl Jie daadly) as S adae OIS 1] i weloelll 1308 B (655 o
cAsandall 495,10 Lysllas (Feuledd

2 AV G ma el LS o U03 epunbaatl Juaddl s Lis o LaS
Oasa Al AU 500 days3 . 5,00 Walys ¥ LAl LSS Ay gumey 5,500
Qaslo Lajlels ¥ (G puadl slaelll day Lo Joudjos 2511 jud itz
Ol s gl Haguattl il Lo gybai (o jlay (201 a1 Juladl Lt 5030
& OLai¥Y B oV gl eloelll o 53 gl 4y beadl (o g aaalaliall
sl aLaY Gold juds e pldna ¥ bis sty . SIS 4S50 La
(V0 el pail) ulds i g 59 oLt o Il auds o)l

U 09SS O hadesd i Hsdatie g dgu ot Apols Lol of s
gl 1aa Jolty Le o ) el Juad 1ang . ST 5f adulss

-362 -



2l Lupanall oL, ¥ 1 3ua il Gasll dp )5 s >89 Ui Ciiay
o2 Lay @lladl B 503 Il ool Gauiels (oe LSLS oSad LeiY t3upde
NV PR (um, et oyl 3o ad! pasedll Vs Aoli]y e U3
3l Lgie add 3l alsdt 3ol o LdsSOl ola 351000 qu oaslll
o8 Lal Aebivn ATy SR (bl Sttty aladl o il LB 4555 el
Onagaadl Cruaslt

Aay )y Bygie dupag) SlaSelu oludst Gl Aaladl 5305019 cn il > 5
Audaaidl Apcasd! Syt AaiiW le ol JSi s paasy e ol bl
Bty ad ity 535l ) siuadt Bled - Lgud Wlagi¥ il Coomy 1
Aaga e BLS Sl oyl s pmman o alag bt 5T olasl e
Biodl Aoyl (s Audhn Laltiais e sl Gl sl
el 3 g sl iz sebares Liebes ainay CBagh (1,5 o Jaall adloiul

Sauely 2uiad Slis (e A5 LiS Lihe SLSLS Wi 0655 of oS0 Ja
@535 (Sung ul 5ot (o 5yaSIl A ganmdd HLiae Wl 3 Lising 13] oS3 . Lay)
Jalaill s 38 5o Agpag) Julse padad 05Sy (Laladt bl guoeld ALl it
- Loy Alamodt aluSpluadt IS U500 Blad alaionll cile yasnkl JS po
339aodlg Ry yeull A pcusdl S Hodl Jalgadl o JLaSY Lalad Juaa¥1 . 1S5 5
Ul 7551 3 Lo pasiels - e LgiS La s ) Aiday Bpoe iyl
U G Liieall daglasell g

NN PP YRRV IS | STTUL SO BI-L O By 1 PL | I WX
05t LSl e Uinpd aazs ¥ (LSOl o peLall oda of dseSl 0t el pundtl
Lacope L3 Lgland ¥ oty B e L1 Ll ngn 10s gty - Bpgilh
(353 ially L5l dolil 3,K0 Junal . fleald anlio yii

Olegara LS00 A3 o Labias e gl diiasdl oilbl5,WM 3555
i Lghs L A Byl of Adads 0585 B L3l W Ania LWL
e LIS Lapllol - 6y 30 Ala il il pdlly @ualill gy S
F250) il 13 B Alolall Adeljall cilaglall fe Jila pagial (698 G3a)

- 363 -



J5e IS Al oASLA Bl Buuol LS - (liladl oia JS ppadal
033 JalSH Lol sion Jguong lltiy L oS00 Aumgunin LYY ik i

ol WY el aaall albla ¥ ol il paselll pe Lty ady
adia shodg oSyl JiB Ll 3 335l idagdaiadl ol s ey dags
Lk O e 89 U Comtiitaaly . 3ual oWl 2bgdall slondy o guandl padll
Y (3,8l o elelll aude I 5 pdilis a3 G hais e gl Auseaadl oL, ¥l
0 329 Aage Aaaia I Ao gyl slabll (o 3yilia LU aang3
sl s 8 0583 of 0Sas Y e sl Aumandh @l ¥ of a3 of Jsaad!
(owslead! Jundll 3 LT LeS)

Bl Ly Lesd Jolinl . 2slie ,3ST lle I} Jolall lle a5t o9 ey
LA a,8 dlyae Halad Al )y paldS . GLSoaliung S uadl o5l Ay gl
PSS TR LI PRTIE PO P

-364 -



1 alggl)

(p2all) GSapel griees Jiaag SIS : (- 14Y0) Allen i 6395 (V)

o Yo Lalis g 1S3 - adafly dabows bz 3kl agadl ebiae ¥ JS ot (V)
Ssall plasdl alis ST of Aac A3 Gaude Vo0 - Sgalt (mandt jlgadt Laclill
235 Y e oLy pobs Jic oL oS LS 13f) g s o 1 gty —ilaaY
oW e W ghann Lgatas 3 3,500 LAY 6Y 1Lyl agn ol Lnag (Lot
-(Gershon, 1998) oLl of a3einill 3aatly

p2sill) Sl @le s (- VAVY) Minsky Seuire ono 0 (V)

(e ral) SSapel @il s (- 1AY7) Laird 5, ogeds (8)

«Minsky, 1985 Johnson-Laird, 1983 sl Myads 581 Al3lie e ¢ (0)
s »aSastt Baars, 1988. 5 ,ilal) Juadtly .Mandler, 2002 :Velmans, 1991
il 2l o laiall e Jaslo dad 5T Ljlsie SpemaS oyliiely Jaall /pLaatl
Jigo5 Sl gl srbagad g3 O 3garaSy Aileall Sl ySgeaSl (o Gl I a3e3
Oligall 3 paldl ol 531 I bl cillasag wlelidly el @lSyoma g osdatilt
Jaagaall

Crick and Koch, 1995a. )]

(e opalslh Juadll) peg My Sl e 35S Gy O OSap vl 02 (V)

reas O 3 pomas gL M 5505k 3805 sel g y5udl 351509 piae sliy (laiia (A)
ety gLl s JUa Y BLALE a S 3] Lgtant pe by AaBIY 20 ST tel i
Anderson and Green (2001) and Mitchell, o olSsludty o) SM 7S e Jdadl

Macrae, and Gilchrist (2002).

Julian Jaynes, 1976 uiill @ile (550 AL Jaatl gulasd (8 (o9t Juol” 3 (1)
Talaie lae e gl Of (@anall - sSall QUSIL Hga sl Supel @lle ((14VY LVAY:)
o Aulgadl Lo oot uyal s Sl Ju3 AL cat¥l s La LS o oo
AL IS PR POISIT S TPWI RORES T - 91 [ JEWO PUSIL SR EXFRCAPORS

- 365 -



gloall le (e slans diS) Aaga Ay 59Saus Apaly 351 ullan May Glias ulan plies
Bl Sl auSUIL Labas Uas &ulea) diong ol - L33 U ALLS Aui 5 of
olasg e gl ALEISE 13 gl judey Gulill j30d e Jaynes 0L W.V. Quine ;58
«Ned Block) Yalstls U855 Las 581 305 Gulidl L3y @ auW1 lls 3 oL o5 i
(aieds Jlal
et 5L 3l bVl (a 5aS 533 aongy i ey oS el o Hm e ¥ (1)
Cleeremans et al.,) 4S50 Juudlwad Galgll jud @ubasdl ol S50 o reosiadt
-(Destrebecqz and Clecremans, 200) ¢1998
OB B 0 DS pho AT cag e (V400 L VAAL) Herrigel Jumya cna a2 (M)
«(=,541) VALA i Zen in the Art of Archery dLa Sl
Jeluai oo ol LT Liadatd W el y ilbglie s (8o i e jplastt adgs o 13} (VY)
O Badayd Lz glayoSIl (B ALSY Tl gl dpdy Loy oiadl gy e gl e
. (Barrow and Tipler, 1986) sLusdl 3Ll 355) Juads o581 8 ebojadll gnilgd
(e2034) las s el @lle :(VA%0 _ VAY0) Huxley LuSa 6 pin pulags (1Y)
s25datd Aiblag ) 0t daaneld VAAL (8 dn g laSied @ Buas e e3B! s (V2)
Canncd cAUIOMAIA g 2 FT 3 o0 AUt Gl s alaiel 3und [T . aglall
Gl Sn (0,58l wtlls fn Yoty oo gl (0 95 6T 0 S JEadt (o dadB 33,00
o2 el @l sl 1551 Gany HLES @ Aua ghgad] Ayl eVl 3L ol
rre sl Adddogy palll 3ha pn wetlls po wutliy} ST . e s (o Rlans dl
(200l Sayal Caganlis (- V4LY) Block sl a5 (Vo)
(el it Cagudia (- V471) Chalmers j,4Las (V1)
35 5 95 psedl Hauol (Spal HLaraga: (V43 2 14Y1) Davis Luuds 3 (1Y)
(2381} V804 Az, 'Kind of Blue
((Block, 1996 ;i) g allall e sily el Jae cns apadl Block, 1995 J3si (VA)
LaS . ¢ 540511 3 Block, Flanagan and Giizeldere, 1997 o), 331 st ausiy
Chalmers, a3 . g alall Loslly e sll Joe ons Gyt ¥ (Joi Jeailt L5 cdd
Auatl ASALH Ugudt AUSI Joo Aelang datan olidlia Lo §IUOU 1996
B p3elt ULE Y .(Shear, 1997) o3l oWl tpn LS 1503 L5800 o3m oy
AUS oo i 1an 3pumn Lo gl Gy allall do o1 O o pdentts galodt ¢ pall Luluy
2y Y ol Al ps A S H By hard A USAL cudy olpa . Li> Tarso
JE Jarw ) aBladl 5201 e g9 Led ubiland] 3)SaN ol e 9551 2awdld

- 366 -



J3 e 048 5 ey sl Jadl jad eLass Sy vegd eIy Dennett, 1991).
-fleadl B &l aildag e gl

o2 S10a gzl 3 ale LAl oo 58T M Jaally ially aaadll e cubyst g )5 (14)
V) CraanatSY Jidy @ Ui floadl oo iall 3ty S (Lagae  2SuMSI LS
-(Churchland, 2002 ¢ Eliasmith, 2000 :Dennett, 1969) ¢ya i3 91 ¢ypaialt o

AuSyles il ) $33 43 Lulal s Sk p il amill o Jamieadl o uad (¥+)
Jlad JSy pubeas Ly Lebolill oSa 33,35

- Sepal pudh @lley oLy (V4 - VALY) William James, 1890 aiiesul (YY)
-Jadlly Bladl Laa ;3 (Gracm Mitchison 4 L i 30 ipdlaiall 1as (@ )3t

sl Lumandl cllobia W1 dagys A LA B 65Ul slue ) Egam ey (YY)
) Sl S Yl dahss o (Sas dlall ol @ualidl of s ey UYL

(pad!) colibendl B dnrbiaall pia (§)Suue abwg : Purple Heart il )3 il (YY)

Sale Lgty ypiatl olull o3 uan g3 cluai @l 35l @LSIS : Paramecium o gaal L1 (Y4)
“(p20mll) Rhial (g5.e0 9l ol Cigad

e Jals Bl eljal JS O 605 Had 3gay @audill s :panpsychism a3l ! (Y0)
i) Sy gty O3S 41 o800 O 1550 Al ST T, o o Jae

.Edelman, <Edelman and Tononi, 2000 :Chalmers, 1996,2003 (8 ¢yolift Juaill Hail (Y1)

L 2 ) gt Laiin Bylad @S o Jomeadl - 350 i gn (B WLad ilS 3301 o2 (YY)
cowpenra JSh elyhadll add o i @ e st e Yoy e ¥ lia 56Ky

I dly 2ok oo S grans Aulihuns L5553 YLl sy ¥ yecuisll 1i0s (YA)
3l o3l Bl Sutze

st Kant dailSy 3 g 500 U5all - o3 1 danbs o Gele 3ueld 6585 o Jadmy (Y4)
3T ety aBMe b V) (1ol Lgie Huaalt Ses Y Das Ding an sich «3ts 3

ze g5l ia JSLiie Jo e B3l gand) Gaddl inye Glay WJEM Juvss Le (¥+)
Towerof gl sz, alga Jtoibon 5o Uaydases oo llazy ool el

(Colvin, Dunbar and Grafman, 2001. Fuster, 2000) “Water Jug Ul 31! 51 Hanoi"

B aludl G aalt clelil e Lol dual opy eledll Bl il W1 e Lazal o3 (Y1)
Di Virgilio) oLl $les 2y Caill 3 1S5y dataia M ¢pasil Cacatll
and Clarke, 1997).

Haiast 9 1S 953 Adkaiay daiisl ((Brickner, 1936) Dandy guiad jggldl i, d) o (YY)
Isrsaol @gin alaatt LUl alall Gadll iyl danl e e £ 3 . @iS3y
Damasio and Anderson, 2003 ;1 Basls 4l 5 caby

- 367 -



0ig) sllall Luaall muill JPlgll yueasl) Nakamura and Mishkin, 1980, 1986. (¥v)
craalBll J5all e Jhas Glaa¥l (o 52S 5B pabg Gl Das ilaad wlaal)

Barcelo, Suwazono and Knight, 2000. (v¢)

Crag e pibiadl B ASkoelth - Shoe ) allold DU il dnaid) e Linyds s b yay ¥ (Y0)
b alial I (5 pucaath eloell Gusd (550 TH 352l flos M Lin Lyt JS 50
el il paia B Al sl Aaaill ) o wcppald Ruguadl YL ) 3 ilse
«Byai La 513y 4 i« (Felleman and Van Essen, 1991) i )1 @l Jaiisg dlasst
39l N IV (5 puanll elomlll iy ¥ ol ) R8L] -5 53 Bpgar Aakale 3af
J(Saint-Cyr, Ungerleider and Desimonc, 1990) uuclall aaai 5 caudate 3,001
g3 ) ol (claustrum (Sherk, 1986 4ozl gf cabgll 3 Aumilivall g5t of
Fries,) yuuadl ) GI9¥ 5 masd! eloelll Byl (o s Sluiat cLisiuly Lol
s I Riasal) 3y pa ) Siloglakl wilih g o35V (§ jarll clalll 015,1990).
Al yilg AN AN A yunad) GLLLE S L2 Loy LI & puandt 350l 3LLL
A Srad clalll aas Asloelll cood Blaa¥l Gads - awgh 3séanall dahilly
(et Jeaadl) Byotiaadly el S0l Bh5illy Laball el sl Tyt Y

- 368 -



e ol Laal)

=99 ol e

i By 4l byl g Sopail La il el ) saalS Sils” Ji
LSliac by 4S50 eluadll S iusd of oSan Ja” «claadl (e Mg g
Akl 13 it - Ll el gune Lo ST uallly puadh iaslns
Bpoks Vg 5l dic Capad ¥ Gl gl Gl S0 ool e I 55
23 ST e i L pay ) a3 (e S92 Sualbias e
eIl s O i ccyuludl] ALpLD (€5 (S sREBs HIT - duld e
LT yan Y ad Lo 5oty Sl Jady 431 JIB e oS3 (aliaily
orbaall Gl gg alized ¥ i allasily jen O dadd G
" lade Gike sladl 3yme Laled LSlsiie Loasss 3

"Magic Mountain (g st Juadt” (Hle (ulags

Jaie LSualins sane ol plaatt . oSha (Sualin) dadd coll $lad!

a5 13U ol oy st J53U (6531 Aapplo) LLAD Byrall LS 5
) @y GBS g 35 Olegles lad (B (Dl e Aadill A
553 ST ol (e cibis ¥ lygi 2Salinndl apolal oia Lyl eSOl
JS sty - g Lgagd olime ¥ elele iy UL L 33yiie 2a15 35 Sy
GBI (65l e s yaSly AuShia Sl LAY (o Captadl 00 o0

el 5 Sl - 369 -



I3 . anlg 350 B Mgl B 548530 Bygaco Uaiia¥l (e a3 . Lingl
A 2 e Dlam il 553 85355008 (oo et tLalls ulye s s53mms
2 Liilel aega ipllae yud JC iy ilaed 5S35 o Jud ey LS sy
can Ly sl e 0S50 Labling g gliod - aslal g 5!

sshat il 2 ikl Sy ¥ . ool LS aling padi vradl b g
€S a3l e Jshaa ks ool Bumandl UL,V Gl flandl 2 ilsles
Al Slleall Lo Vs dating G Sie s alhald ik a3ls 35 e
b Lz yas e sl U giiall Liaadl SUbLS Y jalas 1 $Us ,S5 Gaw L)
7 OF oSay oS S )liin ©Bg B 530 Cansla 13] Eaamy 13Le Solaed
Sillals W dbs e Vs iy Iaha Sug il goe oW1 LGU 550l
Aol Jie jaata cilyas o al H ety ¥l sl Ja Spesll Ll
Juaddl 10a B ppolgll ol lais Selyd

§aa%,3 A8Lay sue e \ . 10

3) 04 ook 15l 12 e Bl W1 (5 )b (e Sl (538 pa ¥ 3 i oS
e 1) Osladudy polmdl 3329 B AL Lo Langy Iydma Jaal Jaaht
lagee ol Ll Lun® 15i) Ja e Jgan S0 158500 OF 320 of 4
Adlall 3,508 dadd Jody ¥ Bplaeiia¥l @By o ooplonill os Jia pe USELN
Lini Jaciy Jp Bl OhyLad e 3hialt @il cilagladl dabuiis ayyg puinll
At peu bVl SMae dagdiiss S ol Blemn ¥ 4t gnd 3 iid! Byl
Lyl
o2 A ally pleadh &lyi 3850 B ogacliney ThOrpe wysh ¢ game uld
Alys B (T ¥ eadll) Gl 3958 (o Lipuay Hlicall agandl cbaiya (el
o Y al Olsas Sla I Aoy 1gyyas OF doed) craaslidl e olS . el
Gz g By il (¥ - 4 JS&I (8 LeS) Fpnpido bl Fisle L8152 5358 jpu0
@ 035 @ el ol Y tgasil) 5y e Regdl oia cilIS . AELE Ll
9h iy e Silgling AaST B pad HHie) pB53l gl (e Aasl ileglas

- 370 -



RS Yl gye 15318 sl s oalid) ey ¥ (s LaS - (Lilabaadt 2 JLoo
A Cauad (e p et JaB 3y (a) oo agll ol B

Cililsio Loy ypio pmye e Niiadl agall dacuyio puiill elale oo
Jamtiead! fe HLS bl gl e AL Hgi0 ey eSSl aganIly 055)L3
OSI B ypuall o pe day ¥ ALLEN cillazellt B cila sl SISS 1 Guasd!
LY oyl fleall B3 Autee of A0 e 10 ey Busey Tay el
(M oY IS 5,00 dapll Alazill iy 3 ((olgas ¥ of Olsas)

Bale ) s Sl 55 e yuial e Ul JoLitild 3l 3 sl
5331 e Sl gV (g el 3 3, SO LSS A S50
S daaind B0 e 1+ e JBT w5 A0 L YO b (3,801 oa
o0 axlg caly oS O dale waagg Adgn g ol Geaall sl Ul (3
Jadtl )8 e e - ((Tagdl! B Olsa Slia Ja7T (5T) 3)500 JS s Slaslall
2SI 3y 1m0 Y RS e Vel 0 U et Sl JR D el
(%), 2, ,1,Sa0 rboluastt (e

23 5F Ol gl 3335 Flaadl dollic il 3yg i tly Gpaninip Y wislls e
2 By Lasy - Bua3l) A 2ill 5 B e g Laall Jpaos)l (Sias ilaslall
e 53155500 Lgrmady Dpuad by 3)5eall Haegt oo - ;S0 Joboi L3y
Lo BT Sy agbu o Olsa> 3329 polie a1 (28385 gl e 5all
02 ol AL @gue g @) (Bl 0L 3 5l (o sliey pubogs 35 5L50)
O oS Wil o Aol ous s 1388 () ol um B e lals s
50 Al dega aas B el e apds Y LgiST BlLa Re yuy Jass
el

e W of JSI1 i3 paNl Avolsn Y VO

3yl 038 LA il g By A a3, AN I Au5LS photons oslisiss

-371 -



a1 55 o oSas Lish i35 rasbeall (33 Lgy adardp Ul @l juslg
245 el M diwal] Agalinll Auiajdl lSaabiyall ‘;.stsjj oo o 3325l
il Al La el a ) gt plantt aglonsiaad (5555 Aupuanll L,>L>.n,
pl Seliaty @8 Aadll Juay s dygas S Lé;_g)uc.yqdn%mbd)mﬁ
sloed cipant daid (pugny Galy re Lidl dly Jin alS g oyl i
1S )il A piaall ol ¥ Sl o pBs51 L Al e Sy LaS
sl Ana el clbla W 58 o Gaady o392 51 5lard ul s Y cla 1)
calie

)laal) 553 juolin Libguul Aaals a Talis Bachmann gleios juds
Sogands W yua s js..:.s of g M. L sl microgenetic auygaod! dciusdt
42305 48,0555 8 5550 Hadad Audas Jilay Sy (pa) B S
Aol it a5l cabing Lgia ST Ak y5ne 55ceanll dulyall &l s
T35 ey syl il e G0 \-w-w 50l JSE5 b gy &y
o 3jaatia dnac duaplgun OLIT e Labed ade (S0 (gl i
.'tLa.,di

AL EUPSe-R [l U PO E S DS | YN (- W P gl P | QU P A PP
SLB5Y 1550 tachisStoscope 58w siaSS e 3338 e g ja B 0C - e
Lgwbiusls A 3 sul £ 5us arey t,.h.,... Lonsboun) @las S <315 .5 )und
AL (YA 2 V0 JSE) miledt izl )......s K L91).....)!L| bl ¢ gl g by
C_}Jﬁ-—u&.‘h EVPFESy | i §- U1 N - BTSN -3\ W WP 4.!4:»)4.“ OV et
Aigl Siliaonll gn )l 5ie (Ssiens (B ATug Ladll ] sac il e aaf3
sl

- 372 -



e

Perceived brightness

Stimulus duration
B NCC
;hr::sifmk%ww/{/\Q
SN V S ™ Threshold,g
: \Y/ V it
N ko

Aon off

L Lo Time

B ylie Aegiie sl ¢ pun Haast ikl palaill 1A e g diiaag Wyl ) - 10 JSA)
il yamdl e oyl g slacall OIS (3 p0and 30y Lo pall LB e gunll colh jaas g glan
LB ediie e ¥ el sl o it 1 ety Y e Jsll w350 8 paienl]
Sl cL:L;H Gl ytald Bl aEall B " elsdl” doliald sl yuadl i3l gl
LoalS cnadt bliill i JThresholdon jolo=ty Le 3 yoe toff-ton aLls 304
g o g staeall e s - plaad) el ag slelll 3 gl Bllai e 21D
LB B 3 alS sl of dasY Threshholdoff cod e sl Ll callols,

A LAkl

- 373 -



o2 Veternas ulind Lidoa 3 Efron ga)sl @ipsy pedidl @dle [LAT
AV=Y0 gy ¥ 28LS Las. wlls i I L5018 . Martinez 3i.0,ke
oliznag f slaras ol ¥ LS Uil oo 5o Yy ST (a3l 3 13N ke
3531l LolS 13) Jslo¥i diangll e Lo glacy J31 5y 0iaB diang yuias s aaldl Ailikea
gt Wyl s e Juds ¥ lcglh ¢ g oy Lo gl ST Laygay puiads (Ll
3loed Uik g elny 155 605 on> Apasall 305l g 128 G5 A 3y Bunay

Vsl el e Aulnag Ladg g pdal clad sl (3BLG . T-10 @udll B
Oyl 580 @300 e Ve Bl el juad Adaag 5 Al Lenls 300 e
pdens legin Vgl Jp o W ) paity es Vs unall G da &y il

3323l U e sl Aprnall lbalys ;W1 5 3,85 pe ollas DU ol Guuis
sadc Ua Eammd Gl A il s N BY-10 JSat gy L ju3 Y (5LeB
s dala sl el gl slonlll gy Lo puisges (8 Lay o slaeald Baalad
wie Lo Age ) oy Gao el il e G JBL Jires e ceolsdt dali!
2018 353 JoLiill o585 (S 5801 (o g Jilg A Lagy G a3 olis
S puadl oo pall il (e Bacay Glolis (8 dmanll LD VS day Bl
il BLash i aagy bl auda 3 Gllisy du81ay Sblie il 5 Lo
2al3 03153 M i Ao gl Sl Ll iae dpany 33005 05900
S el g Bad e g sla el e Aoy juo cilaglae ;81555 e il G5 aie
o0 Sl iN Ao gae Jewolid e Wyudl de gl dating o guall Gad il
) L sl Anasd) bl , ¥ JISES 3l deasd! LY

Glaslall LdTied 4By (ligadl i3 a3 tie site Jilegs clyadl deses
s yad ol iy Anaadly S0l Glloeilo W (2 SE5 uBg 50,4l 3
bl sledl e 6,53 oW @l atl pe Gusliodl Ui sl
ore S il L3 LaSod uplas oo fleadl e s (e gl 3!
Goleadl boLiilh 5y 5lia pud ol 5yl Whay a5 (7 las sl 353 Riasgl!
sameS La 1, cdg)l Gt Bkl oo pamd! e « el Aol il U
(7YY @) slae ¥ S Al 38500 cibugi HBY ohs

-374 -



o8 Bt 25 (e 31 s @ Byl (e Wyl @S B A b
oe 01 Ledial 1o gis oily LalS 1)) 805 A5 g adaadl e Aasbaudl 3 penl)
A asd LgaSn (e 38T OIS 13] 28 I yeo (pn Lty olh s 1335 Joras
il ol ata gl ala )V dadiod ) i rds laad igpeded cOlS 1324
s 131 BB gy Ayl B ¥ slonl] IS Calial (3321 (pan 2aesill
o tacliaia iseie 3ale xiiy AL A o)lacky Bagll (3 U il @)
COlS LalS L LgaSn (o0 5uSTe 29 (9550 Lae Fsuul <1a¥1 (1380 Basall (paeS
S el e (35S5 of dlast o) @gladl ols 5 ¢« gunll 33 (e 325 ,SI
Sopeolif Ul Cadgll s Y gf JSI CaBga s B paioadl ABMaIl 638 acl 53

Bl oLl Al d alacnill yue a3y L Ui ol Juolsi
Vo o¥glall a3 3ag0l Ate jlad @ plead! B Aludl cililadlly
Sl MU (ol o dang oo Lgtdd @S - 55 Y gl hegud 555 6051 B
i LelS g s gty day5, U BV jae Jado Juwd (0 oo Apmandl
o0 NS (@glome Bui L8 Jubinll Ace 353 Jpboi Ll 3ugall B MY
Y il jeled Jlaist ol Aitie A ya gl e guall Jlaidl gl Joudl
Libae olla,5) Ol (OllEws Olslesdl AN jae Jobo o datian
9l f sdacald Al 3aGall B Al Holad @ 13) g (Lo o M
Jue o) sl i juadl o sl dnastl Slbals ¥ 5us Jaad 5531 Jalse
Lgads 8 3ol = ,S5 131 5 3,03 V1 Ugloull 03 ¢ guadl aagl o (JLEL
Al 30l 350 W3Me 5529 a5 « By lall ola JIb B (Labiue <5555 1) o
cBsd Al Halas dasd S ey wabladl Lo gl Als LB clo¥Wlg 355 o
gt e oradeid! i toces Tas jueald

palgh L HIA KR g ol Basly dduny lSJJ.A W Jobish @b O
29159 3 uj—‘ﬁ iy (p oy Agny ipao gy A3l jaay - iliuadl 3)nS
ax oVl ol J.uu & ioleidl co gl ot Juud e igue g nduad) Gaaos
o1 B doliill e Ja . Lgy Adauipll Al b G el B mapeo slaly
el il e Lo gh i Gl Layy S35 B30 B Aaall j3e 3i501 aol sl

-375 -



b2 sl B oLy RIS S (e T ddun sy 45430 Cllas 38 (53!
Assaall Ol Y Aa & ciela 13] Sopal 3201 18 aags @l 58 Sy 13ka oS0
oasliasd! W3l W adlziee olBgl L5 2alisd) Al il L3 Lo yl!
Saabiie i3 o5 Ly Aa I

ol (oSl (S e 338U AJEN @l SUI Jolt Males Jations
S5 i AN Jan 2l 53 0 ol oLiyS5 521 daladll sl Ll 7,05 cLonld
sl O Ty g« judlia o e cilive Calidd el 3all W)Wl 3B 22adls;
NPV EVOTE W J P SV TWOERE T UR JUEE U U IPRRT O
2Ty aiomtiand B ol e 55 30 3,500 Benadl LI ¥ Bolse
Akl Jsbo Slaglas Jasd 3015 ptuall LI jliss 2 Auaall LA e
(M (V=7 Jgamdt)

ST il e 5l o523l aloeaai¥1 ol il Gle S5 2501 oia o
o 8 JBY o) Lang 058y uB el a Lo acdlilly dagiattl aule
Ailize e lolia po oWt 53 i ol oWl al3in ¥ 03 . (3 yuuad !l cilagVI
Ailies BT B el WJSAI s B 5adly sl 6 pandl e slt )53

O - Crmalatinn pslla} 8 AL il - Ll it gl iy Y
gl e Gl 165m o 3 Y (e s Bybaan I S 131 $Us sl (35S,
¥ Sk a3l ke das 3l o loall e oS 1l 0555 O i Lasy
3e 3hcelg VI o et L8 LB AW Soed AT apad oS 13 W1 oSa
2 A o LMY ol ity Aabidt aiall L3 e sl dpinall il ¥
01> el b Lglin K9 5 5kuadly el wnlilaald 00 yaa . gy Bude

L3N (30 13aoma goved aididl Y2 10
o sy 13La . asly 3Asd Blortiad Apeeandt Elas V1 Edoli oW i
B LIV sl 1, 30 3dlie B $,5nT M lke Aoy anlg S50 it
Rl e Lgutnny (il Siljasdl O e a ST 2 YT Shat palidt Juadl
Of Ceale 13 53] Gaas o fleatl b Ley Aar,tl Ada 20¥1 J51os s

- 376 -



i) o saall ey 13} Vgl 655 A1 5 yguall Gany 23 1B LG 5 )0l
0alais of (Sa teayd sl Gdmey a8 (LilSag Liie) g pliatis yrn’
G (GALN Wilate Cdis . Ualad itk ol dagiie cLdV g i cnlalodl

iy Ao gaad 8 lally (et cliaill e Ralal ¥ 55kl el

A9 o3 QAL ey puad Sdgl b, (58

ole Ll Lo Ve 3ul jadeo e go)B ose ayrad ks gas] 2
Yory Ll 335 Lo Ve 3l (51 quinghl 3 uindi oy 3 plas dad ASLE
ol Liagag oplas MU 515 puia i cguin M Jsmeiy e e 5o A3 oye
Ve 5l jdual e gin Al Lo Y+ 3ok 3,5 1e s oS oo c Sl JSC . Tan g
O alig) 55 e guio oS dad (5] @l veluagy Auneg &g)lf Al e
lﬁﬁﬂalbdyu-&ﬁhdtgﬂgDUJaJLEJJQQEJ}?jguhdﬂolbcégﬁ
.Mj&nl&hd).m‘:.ﬂc_ﬁﬁ

01&J}bﬁ.$}$iu*HUQ3mi”qQ}bﬂl&hiu¢cgﬁ4”lﬁbdlﬂJalg
FYCN UYL PPAPY- I LI PR 5 puadii cguin yoye 13l ‘G‘bb)':"é 5 pmall
0555 Layy M) s M Yt yuinsid Gigh plan ST (650 35 Lo 0° + 5l
() 3505 gy oo JBT Bawilondl 5]

CASoY (e3I aySN possday ¥

Auaas! - Juansdl alandl 1 Sead) Alens g ¥ floall o fia iey ¥
Lol Suay 0 Seas el pam <l punn Binag) Las LT yuniea (8! el puinis ol yasn
sy e3dn Lunag o e £ Vgl s s gulall oy oy Cpiaiy (pe Bady Liagl
A I g gl iyt poms Al (655 B i ge (5 il g 23l5 L 0
), Ll 8850y ol W1 Sy ey iyl Guind e - 301

M 103 delewny dibails Ciys 13 L sl S aacd) Sleadl Jess
RX IR WU LB -1 751 NN A5 Lo (re cilie poiday dnag gyl 3
O3 oladly ez andt Uil e oS 3 L Bamlg Lt panud ol

- 377 -



Al ) yonall Jyseia (I8 Jud Al Azl 30 a6l
el ol

oSyl s A eslas U Lie b ol )3l g LedS @I ¥l b
IS 00 e Srbicad LiaBlinie oty JSC 58l 35 gl g (oS
Ugios jared bl (ol 338l 400 e V0 agas (8 gras 158 pe pubies
B35 Aol gia S5 Laga 8BS Sl g O o yaay AalA algll o0 (e
Bty Bialh s LOLE asiag dlloa B 39 Lgie JS .53uate Lneac Gililany
upalls (riBlaie niisdhy (b5 43 LS omaly

(s (g O ey gl

BUV-RPIN | R R IOV PR G WPUU-1 5% - ) BV R BRWEN - PR IR KL P -t
Sy Bagh b5 iz Adlas o Jalaall Jle LBl 3hm e 553 )
LagST)al Ay dog Slajudll @ladl (3 g o BLAH Jead A 0180 piasl
LS Loy Unieg dlasey Lao s dbadl 33150 e Labed (g0 JSi0
FLLEN sy duy alndt gdiht oo Lot S ISl (V). e gl aa il
Lelad oW 5y3aall Latised sy Tax Lisd gLl Jae 0553 OF (S -caagll
Caag FUAN Gaeug paSall Eramy o rabel¥t gidmtl 3y . Ll )5 ¥

2 03ays Dehaene s Muiiow o 1adt 8l Guiilt @lle pasesl
o5 fleadl le Syl yad s 3l SlalSIl @l 1dls A0l piaatl a by
2 Jais yenll oa sty g ety Lraboline Zadf g Jils selanll
(lead! I Y=10 JSAH) Al o ail5 Lo YA Lgie JS elind ditbaguny cibalSS
Bals) plidy Cods 2alS JS Ayl s (1> psadasy Begphe LIS SIS
(Caadl AL Y=V 0 (SN AlS geglaill ps @] ((H5a)dls gyt e Al gdice

Syl pud jastlayvai Loty M aidh 3815 Lo Jaidl oMY Jals
M8 28T e cilS (ol HLaI e 5] 2gdiall Aaalil B Le Bylozil
25l saane Lialsl UaLid abedSOl @l ) Ll 51 . e o aslalSOH iyl aie
el padll adiag el (g laadl Gadll e den Glalis B psly Glas e

-378 -






tro A lasie LSl dadis Ll ol ol o udlitly piEil) yaand oSa
J 5301 ¢ra i) Lgallay (30 LSl A sl il ey dpsaadl LIS
(), ik o o LSl Ao Jadi LeS elnlll 5 Gy

o 5352 0f s Ll D a0 0 AL (LT B o801 5 Lo
LN dolis 5y oS §1i Siaomy S - Golw Jin o LT 300 il 5l
o SRS e oy g Raaady LSl aiaes Lot o sl Bupeandt cilloliy V1 s
LN Lgallay 30 3,0 ill sl 3)Ua3 ¥ clan ; 30003 dal sl (90 3
Aaa sl bl Y colS 1] Sbagll oo Anslill S il As sl patuly
_ St gf Sl - Al ltl A 0 200 cokile e detad el
Slial daay aBy - Boles iz Allas 3 5 S5 00 535 of oSy Anslell
Al o2ia L3 sl e Lia) caliell ,at0 1aa

Y lelid o @ 350 Gle Ve ) aaandl 515 50 2SO oS (LS5
2 3552 0l oSeas Yl el I gl a3 Sl i ABLE Sl paes
Caaghl @y

ot Aadlall st Y Lagy 40 .uJMu,sJua_ule_mlc_m Ly
Oon Juadl S 6355 Le-aS-‘uA-*—'l—s-'l-! Ao ghaill yads cno LaS wilju3 ¥
OV oladt 58 A g S Aodlall satiad Layy .o gundl (BLESS! B Abunall
("), 3 ale¥t ol dolis Lle Lobod (aaial!

Ldy cblaty e gl o) B pil @e i oo Tiaje paaragh ;5L g pais
pans ss gaall (o Rady g Uade o g Ben 3 B3N 319 e LibLin)
ol p5 U5 s psgall dady o ety Wymty yaTdad Jgog Anod
315 B0 B audd pinghl LB olaagdl OUS o) L il s .l il Gyl
O craialy ity LS 1a Yy - paal il oyl alal oyl 3amdl g
() ot Egas g (58T 91) 356 Lla A+ Jud &yl i Y o)

Ui (5,58 JBYY (e 01 py a1 (B iy

Lo 10 I ) Al piznl (e il 3505 ha b e+ 31 os Aslo)

- 380 -



Lebalt 3yl LU 3] 208 (o SLATI Sl A gall duyg punll 2505
Lisllae o Uiey L s 305 gy 5o Lbamy (V-0 aaill) ila sl leakl (2
Ll 60 o

el 3ol Ay o 3,33 o Ll e Yoo (1B-10 JSAII Sibsf 3
salias Lle hlagel . Ton-ton (4 ol eyl Tucianl ilblas,Y
oF oS bttt ol lulss e Polaiely wa il sl 3 Sy Lo (jamd!
£l 1y iy (). b 0050 0F S0 ¥ Lagy oS0 e ol om0 1 55,
Y ey 55w Ao puwy oY) e Elas ¥ 56w 5 Sy (A see 3ymay Lalls
alsls (e S anis Lo 1Lala3 LT3 o o5l ppmmadt il U8 oSas
1 S Jaal o iy Bums con rragi il Jalsald e -ty ctl 39

snaadl @l 5 gandl 5,58 ol Lagy ¢ il ol 3] onatlaie
L a3t wdy Lagy bl S50l e 5380 Jle slase ¥ esld
anad bl 05 yaa5 Lall skl o By puadl ooy, Salaiaad B Antlesll
bl 3 lagles coole 1) (gi . oSteitt Syl s Lanwads sall
EAie dgax a)uéue‘é__m‘m:;,u}u‘ aols e Vo yal Laetiag
S aEnSh o WAV JeadW e 0580 0B Ay Silas Y1 a5 s
i Sy U Goli 5 @uds Jid pugll slas

s 1 2003501 Joliis Julie ela¥ | Jobiisy
Joli e Gundss aB Auelpdl jul Aadlell (i 3,88 Lalall aianll jiay
G 8. e g Dby Sag il LS oot Andlalt i day, dadl s dacugis
(M.opi 30 M elmlll anie e Bunn ) 035 Al gl Zandladl Jals oo Ao
Blas Allth e 3500 9w - 2)583 8)S oy GBI A (Joan e Jals
Waldailly eV 6 puatl claelit I g puasdl 750l aaal 3,805 A ga
<02 Matn wdaddl Jsb e e pdgn (B8 Lesoan Loy Aawgll At uall

- 381 -



A lall (b de gt Lupeandl LU ) Jaiing - dliay ¥ ol qopall Juas
il Ednatly LSeidl Jusdly Asaelall asall LI aiad L3l dael il
481 y3f (oo el e g g3l JLaE e gl Jay o) (993 IS L sy
¥ 2 VY qadlt) eltsll

oo Bl piie LB Lpuaadl LN JuBions oo 25,550 3,501 550 o))
Aa ) Byl La g pais dpeandl Slaglall daglaieilly alalall 3)S120 J5 e
8 BLal Sl sis 353a5 . g uad! zaal) e Luladl 1391 L3 LS
23 JatS Ly 38T Lguand! doLiiid! 50y Las wcaldl L2 duobiad) azad!
PR YUPLL IS JUU £ PO TR LPERPR J | It SR B R FL (LR T P |
folg LaSasl sy pand «Lgdlal g5 (e - ol j2 V1 Lyt sl IS Aie
Aakailly LA 5 ladl clelll LB ol dnd (Y-10 JSAI b LaS) LV
Jud elelilg (guand) padll ande clodg duele¥ ABghally (ol Audauall
Las Ly SIS 13} (T8 s 905 358 Jie OV 1iia uomtg - Sy
rré dawy B AaBlg dn s el S¥l daLiidl Haa jliied wodll (e s
("°).u]a_.;

Bl o latie eyl e 5850 3)SH Gopluay - Lingl Alangung ol 0 x5
5yl ysaatl o2a (5355 . Auwalil L3 Gsaabidly 3La,Jl Wy ety 3, SIL
APTPRE PR WNETE TN S NP LS JRCH PO FNTC< O S SO I
(PP S JICRUUE ISP [ IS [) FESEN FUCN POPRIE I RV |
elats Ae yiay Lol sy (Lt oLuSVL LMY 0laa 533 oo o 13)
W 3,80 Gyl pada ¥ (Jlga Y a8 138y . LealSie suuas cladlss!
AL Slanls el 5o I3 g p S sianer

W TIPS WL PRI P TE TGRS A IRV PN
sbewe o L ya3 aS3l g - Lieac WBL craliplau! adieliw 3 puis Agalel
SST oaliglandt (e Rakizea Aue yb Lol i (racaty RSl unan p0) 2piiaslt
i 8 LAl daus ) Aalides cliSg s of al - bYW Hladll diacaty Les
o2 Calagialy @t elan i JS (3 iyt Jandiis 3 tl Sl Lo

-382 -



o by ey 5 Aiulhg ge J3Iay a3 31 iyl 3 all aligdg !
ey A0 5gt Baiglly 39,00 51 BN Joaad e cpalizlad) M Fiae
093 (Aummiios paaly B g )58 (Suad OF Auan I Bp20l il )Y S
Ara g0 Ul sl 038 Yo% Layy - bl of Apala¥l cullalis W o 5505

e g qallams Lt LS slaad! 35 Vg i yills riSU OLS 5Ll 535

5 ptllen flandl judodg JalSISY £ - 10

En.).ﬂ 3,389 dhall ya JS 339 2 et ‘._.L;a.:.‘w dsl s ylad @eds
o0 (ernd oals udill @lle ol wonpdoadl (a0 cibiiin o ol
S5 e Ly Lol 58’ 3d Gl (8 Lidyaa dlS Asaley Clall 4y e
SIS WY NTE-JUER

oy (1 Ogibany s ys (B Aaseanndl iy Aoy latec cupad

@ilias Jauyl (2548 cadady a3 dadipll slomllly ol Syt el ll g a8
i ¥ Lgia g3l L3 5 JB o o 4055 Alaiaad) 33U 1 5L 0
Clia eIl Saadl abaieticsl Bae e pJaill LB yuay sl gi pulus]
3aslly B ESEN g Juainll by (LSLEL uapll )S3 LaS o pupeak V1 dayls
Jaically 38l uallly 03 5dlg ccBadly ubuas Wy (aiudllg

Gyl 16 ysadidl WY LB sd Y gl S Bain e Bk cupyd aSi
Y sl s L OIS o i BLS S Joghs By dasdled aay A 50
G o) Caiast wlls I aslost (M 51 cdsl day dois pe L] a5
JSEdN) a5 pos LS LN B calid O i (el BT Gle J gnzl
et pamdl e Jaboi judod cilByl ddueiall @il Cllats 13Sag (Y - V0
.,_533‘}“

S3 - JERAEIN (e) (e dpdad (B Qg e Sl MU o2 o el
Al 2391 3e B 4,018 33l bty plg Sias gy pud Gias e JLEOYN G
corsl LSS pa) al e Jslel A iV o3 yeid (> - Alill Agpanll

- 383 -



O pradatied LST Lis ol Y=10 Sl LB ioe il) ueiy89 U Lilels oo

33l oz eSO LA O oy Laainlyy U3 qenalin JS g i
LolS. epll dnadl oiblal sy ¥ wsm5y el ) Juas s ez La
o2l Hgads OS5 ¢l Aayall ois I Jgun gl OLS Ll 5ol cads)|

(‘q)-t).a.ui

Stimulus amplitude (maA?

vy - + } : '
! (U IRl 2.0 A0 4.4

Sumulus duration (se¢)

g iU eloelll ol jio s paamndt oSyt ¢ Lomts IS JuamI I Y V0SB
ey ol ya puzeyd Aayapuis Sdmea Bad sl 5y abie lac¥Vls ll dnlys oyt
wedadld OIS) HLI Ao elay opa3d A 2 Lok Coeay () 5l ud 5 JaaiS W3ile)
B S ol Sl Jaws chais iseid) 18 e Jpuaml aaieiod! oSt
Lo Jslol Ly ebiloio¥l 3ol aluieid Lindhy Guddl eds LtS (amill el

Libet, 1966. se Jans . Lo ulens]

- 384 -



Wadall 3a3 e Lo gunga ikl cadad yly 30 il olkg) B SIS
gl 13g) 53pall b Anpaladl Boe il . 4o Lpaaaall umlw\,_us AT
MS oY) Mo Jabandh L o3 (9509 AomylSll g 3 il LS ¢ f i3 i pebida oty
da il s LY 3 (a5 Sy iy 1aay - (L (533 (315 Lgda
385 Bt (JUL Juaw e - eday LS ol a5 ci¥aes Jloeis . 248!
S0 e g BoegSI LI g5 Jutas a5 3] - Lgalewand ) o gasndlSH il
5 31 dadoe ) oLa a3 B eSO gty Lagyd 3puill LI gals Juns s
Auball gt Ao paay 5yBYN ki 1a atomy onon BB s cenlin Sy
Lae pio Apgy St gyl Cdad GLSE. paa 4 padiy capl S Lgle mibg
5 yguazme dulaatl o2 ol Allics 25 e sl drmanll bl Yl bl Al
smialy pub Bgas piolge B pS00e dolid (2 LeSlagil gl (duninge dalais (B

Satae pl adadie WI1ya¥1 Jo 010
uSaii : Dsiia @Iy jadis Lot Alazill o3a (i Byiesall dgunyall cilS
toesl Aurean ) Gl Gubud) Calamt o @l oYl 5y Abeaill Aaglall
39 (;8) Jiles S e gl Aeaad) LSV judis e @Iladly

(gl SLLEY! 3053 Laan
dlos il yad o3 Lyl Wipa¥) duamy Lasy « aoplt Jladia ¥l 58 s pus!
Al Bl (5S35 O Seas ilya) SLla Gl gi asdtys) ol gl adlyof Cllasm (dadadia
(), Gaac a3 2 3piidl Aasd i [af 455 Y bV 02 (pa B Y Auads
388 Maie A8y oty Gaally stllg g otacall 5ol (595 (Ala Ut llS 2
O3S, ol a3 ¥ (8 - 10 JSAN) Adail JS o Le Aaguu o Sy B
.J ! mny,s‘.y_evtuat_as otdlie cpalad) o puogll (B il

Sasnlg Adadd 3 Jiad LeiSd (7 - A eedll) 3S,o0 any Bliall o
LSl A g LS oriaall W 3yl Die iBagan ilaghes cding 13
o3 dobill JSioy - flaadl o B padundl Lok allasd! 358 LS5 punss
Asantl SLLLS Y (58559 (augs BN uculy i Adual Al 3kl

el pe doudl - 385 -



S Sleadl lSaalips ol ol A oLVl b pase il il 13 el
Alate (555 1631 3 e platily LelibiiBg e gl) Amall olbLa,d1 Gl Lode
i gy M Jpeosll B 3T ] Al e i LeiS sty Alasd 3
oL adass 8T gty 5ol ramall clibeadl Rl o] Guomy « pihns i

cre sl pnall bl YL 5,8 dedle Cadgily Juidsl ellec

S e i3 e spdazild ¥l ellio B B ol sSaadl Ll (e JSla 53 e

b ydac) Sl sl 1am (LS of Lowialg e V3005 Jla Yoo LY ety ddasl

oleboadl saad gl g losdl a5 Leaxiaadl @l oY1 ok Lol Gua (Gl

TG o gyl Bl e 338 oo By Bulee 5T Aadladl il 5 gte e BseSl

S o AAN S panll gy (" fadll 5 20031 b by pgull Calod] a1
(0,350 50! 2 3ol olondl (S 2 sy (Ll i sl e 2 sLusYl

agzﬁugbngbgﬂombanagvs@@unmbauthzunmpyz_\ngm
B 653ll o gt Amat) UL Y1 inad (cupall) colil dalailly fias
oS sy e Libied Ll (Crick ul)S Jusgl ey cpe 55 1 JSN aky 13S0

(7). 6 pe by 3y Piley ISy S 3Ily B 3500 o o (5

- 386 -



53 daiud Sl Elas Y o adagnll Asdlall @l jaal &l Aol
ol Lazy el el 8 Ol Esao 13) L Aialie 53 asly Ggutico
Ay all olgd dc )by bhluasl ciaag 3 e as g ooy Lagils
B 1y Binag o Vgl paany B ey 3l (e e alaily
O 0¥ cpapdoma G 8% sl calises (M) pttzie sy Jia )54
e 1Y I A Ghe Y+ oy cnkaliion Lamjhiiely Guuie JSs cniBlais
25193 3929 gn Fuud Lisaas Alyslo byl o2a o Ju3 oo Lindy LeS P asls
s Agie) cladisd (oo of oSas Luacakia

(5350 1Y-A) Lali Jtas 5 ploadl cobangay AIs¥! cllasd eday) La 1558
ing el ] L] Azl Zatapll ALl o Jshiun Lgelal O o yiing
() Bt 35 Ayl U5 By l5 ilaglasy 35 Lall A ga A ya o

s po Malte Laalad Lialioal ccslan Sl 038 (s y39 UF Uiyl oof aay
1agd OSas - Ailatiorwdt 2y Arewns Lac Sacks puSbe yaudsl GliaeM
oSl Gy gl iaill lasall (B Loty O LY paandl o aia¥)
: il diamg b8 oy Judl alal sl 3 piblea Ayl 0200

ST lagay muyd ipall iamis 6 )gu0 B Hlati O Lgis el
ol &)1 oalng ali sl Liomgnd Wy 33 oy s
LeslSy o i @ Y cebanddl s J3T upd (LBjoan LS (a3l
ol gag |hgeo aals SeliS” ol Laialy lid (e Yaagg 3 yatius
alyiill) @lud olinaeg Jie (Lginy 45, 9s S Aalia
Lol 8 3 mmomtie Lail . apud edaiy puaas ("flicks”

i etz s Uiobaod cilSy i il Atlondiaddt adlaionl
.ZSS.&.Aj £a.ld._l‘_):w

5yt dauds I Afle il 335,01 c.\.!nm.»_)__ul._a 1Sl pald (3 porians
S bl a3l Leliyl Ablas Sl A5 Aol way a5l (o & pead)

- 387 -



¥l (B ooy O S0 oSl jad jeaie e ety Gl il e
gl Layy (M st sdasy 33 WMty ool 05l ay 6531 B yon
ol yag GuSlis o poxd elomlll (B 38y oll Glolia doliss 15350 duaill placall
OoSas Ul 03 O 25l (e g - L) ABjan cilSyue i3 . AS ol mag oye
26 eabaliadl Sdoeidl Bucluces e shaill (B duSe oSiay S Laadss
(2330 sue 50 lia o Zazeanl

29 ol daS s Layyd ddakaiie ol o Lelgdl Wl a¥l eaas. 13]
8 Lsae J3 23,0 asllaslll cdlls 15 . Uazll & gas Janes Loal cight
ot 1 puaadl LBy ad pelas Liajls Bas ool (ol yu8lyg .5 1 351N
el By B Lgie a3l Gy @lailll 5ue &5 yuad 13) o uSally Bl
ISy ap0 Ll ya¥) goigg 58T cnlla sl L) a3t AL 91 sl
(), L

lew 3 Laule Glag Lo 15385 ATatal) 5u1 3,058 5, allall oda Lawd
Lo gl gun LI 5T Aaiall Ealas W g saiadall &5l 4S0H g tasl gl
vaasi e el dadead Uy’ 1 e @l pead plosdetinl padiy - las Liday
O @l a9 Y Leangng Adaial) Jasedd (ysas ol & piciaal” /" alal
Daned ST o aieios Al A5 0l aalidl sl ajad of 23aY1 L3
waseddl 5yui GuSaSg dudai 3133 (e dadud Olbobany Jie wlasYl
Al Ael o Jslalt oo (aldy Ja . @lidll 3235 B Sy Lea H5ST J5Y)
(4] G2y a0t slazlll 3us vadloll o2a 8 ruzes LS« Jau

13} Saanilall B AhallI A yag jionll Baluy oo duia 3l ABMAI ,555 auC
Oy 3o 13) L Jadll 35 Aadl B @Sladh st Gy ks a3 LSl sdie Lol
Jo (4555530 o2 Galsn s Aailll Ay e Ll Aandll L3 Jad J5000
(TR, 391 ollasd I s ygadl g ol ol guaWl i3

e Ao st Apand) LM e A3 5590 0 ST Asdladl LS 13)
S8 Gl @y by I s caneall ad e sl Areandl clbols Y
syttt ol MEG (uuglolialt JLakl saazesy floadl BLiss yusuas of \EEG

- 388 -



o i ALS Guolie le LelS aatiady umpbliall ol Gauds sl
aaSl Astlall pia dazili o) Auviac LS 3ue Joewd all & ygand! callaaYi
> cdlany it o Bliae pupds ¥y Apnlill LB das5 @l 1)
o ST gt cilie (o opal e Jummaad apaed] Lgabe Jgar A peS 9l Aliguds Al
z2 Gl doladi oo gl floadl el yl JS (o3 Aslally Adloelll Aupuned) LI

STSTE

oasitii o

2l gm0 o bt gl 3 io Sersy OF OSeas - gt (§ el Lo
A Gl (e BT 2 cibagball oia gllayy 3L LLe V00 B il sl
(B e a5 e Y0u Laay - e Olsasdt dhyd Jslol Uy yaW1 3 iunsy

of 138 aniaigg - 05 Y 9 Mol el s 05S o Ul (e
Lo Adie kot (Blord JSUTD pudoge T (B (0 5l Azuandl cillol )Yl

Crdias Aaolia aie . oe) o8 LaGT Lajliiels 3 ua gl calydodl a5 Y
Of S o ilinlt izl 8 ks amnly i 5 plaall Lagarany i pasad
CUS joand’ Seang - Letady (90 S50 Al 3 )50 g0 3500 Lelal 51055
- Az Helaiy Sl sude B eulsdl WLl Gas ol polasls Agen
ey flasdl sie oya Apan Il Agiall dancliney dazd - plg el LS
Vi Ldlg ud S o Aailh le Voo lga dadlaald LY cdsll
-Lalayg

LY cnila (Libet cudd Loy al3 3l landt judod ciplad cijpe
a2t oL L oS3 by (o o1 Amaaadl illolsy ¥ o o cnagasl
e bl

Lais ¥ Lepld Al oL,V SHait ol ot Jlais W E2230
Bndlen 3,38 8 B W yo¥) Lpolig . LakaZia by 1Bl 3 gy LS (liala
"W giu " A8y po) OSLi Ml (pe Aad) (B 4y jads Le Baslg Aadl Busly

- 389 -



o 5Sedl SolaasN (o Ll Gany 035 - 3ol i 5 i (3l e
w5 e Iy aebing Layyg A 5ol 02 (o )6SI Fll aauyg 2uSaiadST
ceBgl yape ol AALG B yuod! cillaa S s

o8 el Les el pe GSlaudl @all @rens (8 Gijlad I o3 Janit
eIl 8 5l oY e sld Aa el aslbly3 ¥ LSS Guds anass
ol y9 Lag oliall 2l

-390 -



1 amnl gg3!

38393 ¢ Centre de Recherche Cerveau et Cognition 3 edly glead) &iloyi 55)a (V)
(e b)Y Ludys ogis 3 s s Toulouse

35 o) Jawus—3a 5IS . Thorpe, Fize and Marlot, 1996 3 alo¥ dul )l cuiuey (Y)
Aol Al a5 e Judl ) Lial ains 2l la £0+ 5301 daiuiad Jall
A5 LLa Y0u LIl Gaaks 3 (Luce, 1986) aysl Ll 4,8 adl Bl 559
0ols el agag pae dlayliatt opleeatt o Si (VanRullen and Thorpe, 2001)
Sl B A0 da g @ pf iz g el |uuad BBy G st el OY 'olil sl
el Gaplall saliia

Laga Hod¥ OIS 3 ity Lo (Sutay iy @153 900aSIl g Aias VIl o c8Y LD a3 (Y)
0555 (5233 Jilie Lupeandh LOLNI) SOLLEL " 55 A6y’ Xiplie Rises
2 AU LI ol B ondIL LiST dag e 850 o V00 (e JBT Al 50
(Koch, 1999). 2iesdU J5lel! (s3hsall asdal 3o, NEW <053 50uaSI s

12 528 e 19518 ol g sl peudt Bpmaniigh A 115 e puadly ol S Coprions (1)

Baind 6yl gl (e Lol Lasladiunt (iSas Jaddl 3y Bin) ol 1inn pedoguy Y ol

.( Taylor and McCloskey, 1990) ., I

Aaiag il 5 oo JBI 3 ik I il 3dsdl gs o e Bloch (239 0538 Lais (0)
236 13} g i ykall 313 g gl O (T - 5okag Jaonll 30 155 (ol o8l gtanl
ol 3 AieLiae do sty 3al) sl sl

03 AW 5sS ZOUS Lusads 0sially AaSal Ay, oLl :Pallas Athena Lidi LudL (1)
(CESH UL W R

Ga83 iny Julsd ]y Lis Lygand! uiuadt of Jasy Bachmann, 1994, 2000. (V)
«Y Bachmann, 2000 BSs 35l yoes 03l - 38159 Aulas (ualg il 5oV (Q;S:.) Jo¥
ol O T gy T ssSanadl Slylatl oY Llas Aasdy 2l Luodls ooty

o3l Aliastl il B 3lal s Ay le ¢ Broca and Sulzer, 1902. (A)
Bachmann, 2000. tEfron, 1967 ki1 (ulasd a3

- 391 -



—V0 JSAH B el Agnanl oilbls,d o 3ul iiell 3321 Gaxdll a3 (4)
Lo ol it o2 Jho daials a8y . Agelt Jabaesll doliiil] 5 323 Zuie) ol uis IB
06 Vsl 291 SIS 15 e hsloddl e Glgil b 35 aBg ASitia any Al g 3D
o8 e Bl U loW1 s el ool pouial) Blias pud et Tueaddl olbls)YI
amﬁggquaﬂugugum FUCTIRRE W PO (B RV-A [
chysteresis $lobodt ebjuatl clole Lgwaus 3 palial 2o i3 18,050 @il pdaial dnay (V)
St gl (AV-10 KA 5 LaS) pasSall e (m JB1 oLV 2 3555 Ly
b S Lt WLl sty (S50l shsjy o - Jlead aplall sbeze W1 )
Slagleld aiS g  53Ss et gt M Bland Jads cn> dde ) Juas i
Srazey i doblill cpe JBV (g gieall ) AeSall 332500 ousd ¥ o550 3y Baylgll
B Cadgally kol Btie 055 ol Jatomy - J3 ) Ragd B Jalsy ST Galas
SIS JShy JalaI Ake Heland 3 poman - sl oo pae wCnaSaslinaB VY0 SN
153 a3l Gpitny Loy ~Sy20 (0 Bty Junci B (e St =650 oyl
=) Ll @bl )W o S ad gl Ase co daygyd andl pasil b
o) @3 st JLial 3525 il alale sl Agalan 3 ol a Ll 05 L
IS A polsn &uad ¥ Layy o uly ) Hsdinie e (Efron, 1970b, 1973a). SEM Jaw
O LS Lase e §yaeia b jo (uSa5 43 LgaSO Audao> Aty oWl S el Y i
Al e
Kunimoto, Miller and Pashler.2001 si Kolband Braun, 1995 ,Lil (1)
Arnold, ,S3 Zcki and Moutoussis, 1997. :Moutoussis and Zcki, 1997a, b ,tai (\ Y)
Zcki and Bartels, +Zcki, 1998 334, . al5les g Clifford and Wenderoth, 2001
Nishida) el pinge pilial o3 Apagae cOlS . el 3l pud il oWl o gl 2002
Alas Led 530l 555 o p U e Bl o308 joids wie - (and Johnston, 2002
by (8 &t gl o il il o) e @ Sonlf e g ailh (o e 5 - dasuly
Ll 058 e 38 OUS Of 48 a0 s e calises 3l olanil B @l il & gt
-3l lag aluall 355y Dennett and Kinsbourne, 1992 3 28301 - 35 380y
Herzog et al., 2003. L\A=|| b3t :Yund, Morgan and Efron, 1983 :Efron, 1973b (1Y)
by zlaail 53,5 pe LeaSe B Joaaadl Led caody L3 3l (sl Bue s (V¢)
0Sca Ly -rapd 2 Sl daad (g (8 pank] Jaaatlly 53,301 1 ol - o8
]ty Vg aakad Lo oS Jutnag sedagg k5 Gon auings 5,al) a1 Loty
- Gowedy, Stromeyer and Kronauer, 1999. Gur and Snodderly . 1997 uza asly o8
el Ol g (phonemes Slesin) hais anliie gl juws JSbs el Jlxa ;8

- 392 -



il aba3 3 JSLiia cye 03olag aidl JLabe¥lg gl ik - gl 2dlad)
e acdl @b jaad) agasd B Ae albygao e Bl jad) june (B8 LS LN
-(Nagarajan ct al., 1999. :Tallal et al., 1998). Lgiw juuasifly dc pouny 3l
gyl SHLEY Andles B Aale Gagae (e Opilas 3,00 YV 3a o Jaimag
Wslau 5y3u0 adluad Ukt cddl &1y Buols Wy 8 - Lesla zle i Eiazey ¥ (V0)
(Herzog and Koch, 2001). & ,0W (g 5a e Ab 0 32
.Fahle, 1993 « Westheimer and McKee, 1977 (\1)
Sast day Lag eba¥Wlg oot aidtil Wy JLSAT B3 G it elale jocas (V)
(Breitmeyer, 1984; Bachmann, 1994 and 2000; Breitmeyer and Ogmen, 2000;
and Enns and DiLollo, 2000) (Flanagan, 1992) «(Dennct, 1991) aaudlall Gaisad
SBLAIL Lbjud jasmll @Vl s e 1 8 Giidey @) . Jaudl @ilsylad o pailt pitss
Las ifLoadl (o ot Caadll o Addiis il ¥ ilS Dehacene ctal., 2001, (VA)
VAR Lty Lol Ciual painil pa Gus
Rolls and Tovee (1994); Macknik ang Livingstone (1998); Thomp- oSy (14)
son and Schall (1999); Macknik, Martinez- Conde, and Haghund (2000); and
PUELTRETE-A| YN S c’._z:..u nasdl olbLis ¥ Keysers and Perrett (2002).
JLadt LM 5 duiaelt cilbel5;¥ cawogd azaall Thompson and Schall, 2600
dalsal) Zaglath of 3y I8 bgSAI pus (LA Sy pidh S50y L) -0l gl
8L g aodl Bl M 3 adn < jimdl e gL uaanll
alaSS S Y el 3 VanRullen and Koch, 2003b dalgs ¥sdes tas jls (¥+)
e Sy A amy - I p3Y1 (S Siuna Ao Abpe by - AaTill Gyl yem 4
Nijhawan, aalizSl slely (AIEsad uddl clele 30 Sl dduing Gasaght ;55 @ay (YY)
A ydll Yiliall caad amia N @agll [ag) cuasdl GBLASLL o . 1994, 1997
Eagleman and Scjnowski, 2000 Shath, Nijhawan and Shimojo. 2000 Schlag
and Schlag and Schlag-Rey, 2002 Krekelberg and Lappe, 2001
(10ff - 10n). 32al 31 A8Las (FOff - Ton) Syull sue of 1 Lisy ¥ (YY)
Lamme and Roclisema, 2000 Cauller and Kulics, 1991 355, ¢ 5o Al 12a gl (YY)
Super, Spekreijse and Lamme, Bullier, 2001 Dilollo, Enns and Rensink, 2000
coesl JASh aGls 3 g I s dali ol Leie 51 5u @ Pollen. 2003, 2001
Ol (TN ill) Bongeis Cpa sl GHLEN e Jasgng pikis G )3 S 13)
256l BalS 1k 6 yglall Sl b Asan 0t Byl Jasy Loe Wi 75k ull
e sl Agmandt Sl

-393 -



B yaand! Agan o1 L2 e Linlt o318 Sk Aygusd] Rlljuall 3380 angd oo e (Y1)
LSl Ge ygll Arreaadl LU &y poeddl Aappiall oo eV 652l (dadll Aad
LI oLl dalaia 8 Lives - oSt yiw ) Lgadipn -Aualsdl 2 dall 3 Aghall
oLl 3ad e saaiall el ol JuaSs Wla wogug - uSlelll - ASlalll dgas Il
L3l o 5 Lae oSy AT uepal 3t GSaditl S5l Labas dumye Lgudiay
2% -(Rhodes and Llinds, 2001 Lyl kst ¢ Williams and Stuart, 2002, 200’&)
it claeldl 3 Lo GLSe B 339 b} s gl Apaaad) Bk 02 Jie s y5
-UEyJHﬂ;MJMbedamr*uuﬂewbﬂwﬂawoﬂrwdﬁeda¢¢
< Adiat Gt s e Janf ¢ Aol juo Grossberg, 1999 Jslaxs (Y0)
(e2satl) GSapel @lle 1(¥+ 0V 2 34V1) Libet cud ol (Y1)
Lgmtnan g ol il das e 3 uamicall eaylzeill ey b Libet, 1966, 1973, 1993. (YV)
«(Ray Meador et al., 2000 et al., 1999
Libet, 1993. (YA)
Lls Jais (Koch, 1999). par ity greadt s dulec Liiad 5 oUS 101 zhgadll (Y4)
it Lgdalag 3aka3 02 20 e A4S 353 Tandin A4S Ba Oy | Siana
oy Apzes S5 1o 090 Lidelual My 0 eS dgandt Jarg Lo slashall D5
0o oS 3920 T ola Jo Gl e ] g S Aaaadl i By 31 3300
BACTREIVETR PO S JUIHT- U Fo- [ YR RN L o IR PRSP |y FS PONTRES
o Basd 30Y gl Agiadl M Jgeogh 050 1y HLAN OIS 1) 1l Y} Jsaostt
o 1T 2l ) sl iy ¥ 13Ky il gyl Bl iy ok o JE 0N
=10 JSEI B il Zhsaitl s Wale a5l Lla YO Jyo ol opa)
O famo (0 g (58 eloell) (B Aamandl S35 BT ujdy judesdl Al )y L300y
Sl3gY eiliays caillel o cauase Sl - dana Il st 138 sboul uSis bl
-(Ray et al., 1999) 45,8l il i lax 5,003
ke kol Rl | JB L 30 oSSy 3505 Lagud 3,3 02 (1)
(Stroud, 1956; White, 1963, Harter, 1967. Poppel, 1978; and Geissler, Schebera,
and Kompass, 1999).
Purves, Paydarfar and ) Gl e gt B 20 padt Adone @iy e g il 10s 6}: (vY)
A adl Aloead sliadl 50N e aliseyg adadia Y&y dads 5,3 Andrews, 1996).
<Yy g3l (B ALOTELI A3l AuaSIly duney 00
(p2oalt) B8 So el g5lara gutigat (- VAYR) Gehry (g pga Ul,3 (YY)

-394 -



ONS9 gy 3T g Loty Linag (e g Oy Qi 35800 Aol Aasal el (V2)
Gho 3 s (Wentheimer, 1912). glatiie ol guis LS 1l g le gun (652 padedd)
Sanl @y @ crunnsh Alad Ll pLast Ao pe susll Jelall oLy and Varela, 1988
)l 3 (aded Jluast) David Eagleman i Rufin VanRullen Lo jyos Lgis
Lalais

Kristofferson (1967); Hirsh and Sherrick (1961); Lichtenstein (1961); White (Y0)

and Harter (1969); and Efron (1970a).

Uiyl da3l) Makeig et al., 2002 Jloey by 5 LAY Jalid @asdl ! camass (T1)
gl as gl ulad Lo Suninll 2SI &bl @y bl (Varela et al., 2001
s ulad e - i e B Lalh pligl sy s Jubowd! Lia CaiS
Rizzuto et al., 2003 juml a3 Lazasdl J30s B gl 4y pgSIl allaa ¥l
Ao punga Cil jime aey 30 gl JoouD 3358 VIV sgan B ObADd A pe o Jully
-3 Sl daal e e $OUMU Sanford, 1971 jdait . Slgde S5 Lie)

gloiatl e Slygill o3s B (arasdl dsamy . Sacks, 1984 g JiLAL Gulsa®YI (YY)
Uaasl ,dait Sacks, 1970, e paldl 8 Gulad¥ L A0 L3 VY- Jieey Laual!
Awakenings (Sacks, 1973). (3 &l Qlgall 1 e yaape HY )5

transcranial magnetic daxasdl jic ewdolisll jud=atl jlassl :TMS Lo 3 (TA)
(i) gLaadt 3 Agsanl LI Gillaziud A013Y &3l (stimulation

Oly Ll e Ve v Moo ol Bue o5 (05581 - aBy JLie a3 sl (e Sy 43 (Y9)
AL Ol S e Yo+ M) LY e sl 1) A5LS Jis ey Dol V0 yape
By iy 300 Cauad Jie o ool Rwad AL ALl aBlsll g3l B Basly
Al e 00 ) UV Buie cea 185 1) o uSiatly L3 3 f e tcaad Il i 51
o3l o 1ol S oI uny Lgnd ZSEN B [la} Y+ ity

Dennett and Kinsbourne, 1992 ) oya3 8 )l 53] 3 poalds oy 3 )28 ilagoi Wilia (£+)
Bagdls Lial__u')‘ La 581 o505 .(POppel, 1978, 1997 :Pastor and Articda, 1996
. Flaherty, 1999 4,5 s

LS o Saldl dabiiuidt B lagl o) LSRG l,auand Fries el al., 20012 jua (£Y)
aghl elal 5B 555 aB L3M o puandl elelll 3 3ylaall

Lo el €0 g aa Il Jadll 5y Aia)i ;i Burle and Bonnet, 1997, 1999 S5 (£Y)
LALalt O3 ud de gond) colalazbadl (e Alibiny

- 395 -






J.ﬂ':.cu.uéw' Jaadt

93t pud HET adh Jaall Gad (po

JHERRRVENS JIC IS
Aty g B v B Sl LiSay ¥

(*) Pensées ",\Sal" (JISuly 3ubs

Arandt Sl )V aige agamit Y15, 50 e Adhg ) Juol e
Gl Slas e alt g G301 suaadl Aaguds HLina Wl B Lieing 1] - o5l
il Ay gl @il e Gl a0 1 5 i uls I e I
Aeudilly A ghgueadl) ploedll L300 a0 Agpeaall LML 85000 bl
Jaadl 8 Lag @lladl B Le o R8N Laug el 1 Ao y Ul o6 Aoy
pllas A HLana¥l dm Gy . )5S0 aslg ABde Ji aslgy aolg A3de concd
¥ O jaomne 3 pallall sis el (Jundi

¥ loey 433 st gl Sl dolidy) 20ISa] o oY Sisd 350alt ZadLall
o aidl Jie 38 Jalse e Lavguusdl 3 pallall sadies Aalin e dyyalls
flaadl Ol yuiia Caliis sl o paiddl ol i Gasd! 1igd Gobudl

() -V JSa) Necker (800 caaste JSE5 G pdie AW doghasidl Jals
e oLt LSS Aa gt e Sl SN Sl dobuinal (B Juolall Ll 4
celiadll B o gall o Y] pladins Y oniay ey caSU doghade joadS (Sea

- 397 -






£33 AS3a M 3T Same (Y= @uudt Hladl) 3850l e 3L andl
w3 s flastt slele o Lo gl ASYI WPl cljamag () ool a il
Aeazmio Slgaly S dasMald HLEV pacw - a0 gl peadg (poieal ) udLS
! s ¢ye Sapaatt Sl 32 lio IS o Al Apandl LI josasd
ol pad BT (Ll apdug . U WAL dag s

Of sl ju oe Al e Bgyas o La JS HLiac ¥ B Liadoy 1]
LSLA dlige B Fpade 2uds Jelidi . elsll il 5t o Lelals yuidy
co>Toladl 3 of oladl B s &)l sl g cunSa dugl) gl s pu Aaiypa
B -Onijeaie i palls Gnilley LD ASldl Al day)y Slay calins jagalyg
e 55 Lol (uSay dumac LS wlibes pudie jullas e Lo puoge
39530 5 - sl Appadd! Sl Al - LS o3s Gl el gl
cJiadll 12s fgulnga a9 « il

OLualt 3455 ¥ s :Cmiaadl HudlSS V2 Y

0S5 0hy Agaline walie lpeioly dliise datsh dgagall Sl Glow o3
Ll (e 381 @ yLa] ettt fleall oSeas -lladl (e istlate il
Banll (il speall ola (s B puico

(33500 (taally (6 ]l e oo 350505 1y ol 13 Sty 3La
Sulail alef Jorbo g Lyl pe plaieienls 3 pguny 4035 Siag Ll (Lala3 cijpatio
Uoslas: e wlive 6539 Apspes Uhslad (655 (6l il ol o 30!
3381 dogla el (8155 1 e daad ) 295 of Lol Syl o - 8300
Byl Bl e s Aa g Eodl B Ulasd dasey Le g9 303500l
ESTPRREL (VRUN-UY KON PR PRV PRC WL SRT I L FJONT G W P08
0 a8 (35 puiny a6yl i 5a50 3 Apagaadl oy la sl
W 655 Y AL 3,58 a3 siaal) ond) (e Bypaall iy gy i3ysaall
2 Syt LS (Sas - (Ausgaad! ol cuiiinl) AuaaVl dogla 3l
slele asas )l paialy i gide ligall ol 13} o (Bgled Y La ) Gyl

- 399 -



A Leale Gangis 63 V) el 550 OY Onuadl il 5yallall ola udill
), (Y11 S8y oW S gnns

AL - 3 kg @uis 3B of (i yzein jarlo g Ay Jin - ondaad udli ety
oL ygaall @S 13) A g LS 51 ,SE (ggimng ¢ Lagin sl Jolaut
gl (e dadd jaall sole Al ye Lagie Bygee JS 5SS cdunds Haalls a3k
Logia 330 At Lgad 0585 Lol 3l - Bubbutt S y3al o3a bae Cabised . Uy a3
sgaadl gus] cilS o as (e glodly yobie aY1 5o juS Hady -345 5
rSTWON| VUL P SES [ l)ﬁ)_, Jai i L.,.:g_u.)..Si odliall e Aaalil
,\__._.:_1M.nga;uuguJ.umuaépyluL;wyt
O Y 4] e ¢ 30 of e SR oy Lianl ot Gabas cpiadt publis
ayae ol Rgus Jalges iLabas

- 400 -






O Jabtie S Al Gualiall o Jasds cBg) aiie ] uandl ol L
et nal (g (G pmadl Caadl (pa 33,51 30 uujlun Aial! LS Sle gaxa
e geanll g ity Sl Haag  Aulein¥l (o 531 g IS oy
Sl¥ell B Al LY Lo as Il 4 a¥1 dudy  leal 2 Y
Jlcor O @BV o0 Ap 500 By w0y p3gual) LBy G el
0aaY cadl ) 6)sgang bl yBsans

Jaoidl s JLassly aa ¥ gty B g el A1 g3
e B 3o g LY Sy LWL daiyS e lulaay Salagi gl
Las 3T of B olanils Slgandl a3 o Aplaad! Glolilly guad] paill
Glaglen g5ime yi (yag Liasgll 018 555 JSES oo Hlusndl CaSEEW o Eas
) e sl 1 330t A5 Ll palg kel e

SNl B it ol ¥ 11

Leganso st hully A0 Lols it Y SfLotl LB Tiaggll 36,00 umwl
3lgidl a l_)S_m S LEEY [ RS TRVL P VIR T PPN JER YIRS I | ,J:-..\.n eble Uiy
$3g . W (5 pual slallly RSl oy Gaplall Cauatio LB Ailat 28,00
L;l,;l,u;dafyu.?q.udmuig.,s)_ll L e codlmmantill G gi
Sdadl on 3 idelantt Samy M L slis 12 o Luwdlis ams 3,2l
celelll L8 3s 5. S g Aiaugll

L2 ot Al Al ) Glolitt 2.3
izl (LS e A gl Akl piol ol () By g8 g€t oSl
6)@)&40)54.“ dl.d.c.i‘)-ﬂ uLa)Jl Y ‘.La.c.).n.u.u‘ eb.\.g_‘a-_: .\j).a."
4] gl L,JL:." a).:JJa.aJ La_,J}.S_JJ( _9.“‘9....‘\.5 dgre A Schall JLa

25 4S5 Leopold wgsgud wudssg Shemberg T St ps gyl
Max Planck <UL uSLae agaa 2 O 9ty a LB g...!a_u Baylor

(") LiUi .Tibingen 0035 2 A glandl Gadad el

-402 -



s A Alilga 3 Syl ol Sl dns d M ey
S LA U W5 ¥ Bl (8 L BLin] o (S Lgd s Y 25
PGy Ll Ay (B L padeddl By A8 e LI das MU G J g
9 @eSHite e Libnad 1)y 33 dole Hyaasla ol qag 2l seslatia
e daiially aS5ie M 35La] sl gamdl cobuatys o Juadl 53 dpenilly
L3 Bagll Lo 35,20 et Lo slyannn raSOl slekad Say - Rpalin S1051
3390 Jila 39,20 Sl yyam O o A8l Acgite ol Lasty aLually
L5 L8150 3y Jomesd bl gl o5F nSSinal) uS3s Las oyl sl
(M) i sl Ly Jom LS

Lobaieas e g oVugias 5381 B plall €I vty slasill oaa elyg Tl
Liana By i) LalS 2ty lowsl 3,30 ole @Ba¥ asi 3 Lo as
wgsd i ulY Ao giia Hsua e ol 8510 Bl 1) LalS 551 Badl
g9 )-dn 8 LU wasy Gl gl tm, B e s o AIEA A PO
B o3 3509 nipadl Sa] B B9l dass «h-w Sl opdaall pudls
Aealill 2l e daially Labyy oall 3ygaadl 3 3,30 LT g5 31 cpall
iyl JLaS) 3 pmay (LAY il y35 L5 Ll e olyusdl ole)
g dla dh Anae 3ad5 )3 aubgag Olgusdl $los (B (268 dad i
ghamionl fieny 33200 gty croo Buldl 0l yfians " Jiaia” Jims o il
' Lede Jou 50

e (8 Jlaadl juasdt s Jm.ul Ayl B Gualil 3y o LIS
3 bl o3a B Lises Bl V) 5y ¥ ‘5_.11 Byl dasi daduly
Laslis ead iVl oym ohy il il 3 5 adis Olsaondly 555 Y1 gl
ouSan Ja (T 1o 5¥9s gl Sl -J‘)-A-'-‘-"L.' Appmaad) Al Jolils
Sosaatt G dl AT A € s ey 1ot S0 yastl Joaa
§ il

Jetin SLizely (g53Uily g gl slnlll (3 LA 3 lle ol
o8 pamall Lol (e Aguac 33 cisl) iUsgas 458059 AP jluniy

- 403 -



YT 50 dadd IO o Lo a Il yiS 20,800 ol b daill O3 puas cne
AL oS Jotes pality s Juadlh Jasdl Glsasdt e ¥ gpomg el a¥L Al
sl lll L3 wlane a b () 3aatl 5y gag lygill oiigs A3jlae durianll
bl oln 3539 330 oy I jasll o Hlaill (B yuay oY1 6 puadl
opsads K5 93 o ol S0 Y gy - 13 e Laalf ipdid ez
el B Aot balid JS waliw ¥

S madh eloell LU geaUald bl L el padU 1y 5515 pasd iy
fads Lol L1 oia e saaiald Ao U1 sl b8 505 Cans oY1
Sas gl Ae Buciadl Las MU @l U OF Y= @t e S35 .l oYt
Al B uBtall B ALl s elet1 3)ud el Ayas Ol jama Lgblan)
(805 oy Sl sne o8 ol puad ) o fonkand| (s lacs (8500 J
to il ois 34339 %) Aol Lo aatias of dmgilh Lo aatay Lasy
Sradl slelll LD (e w93 ¥ e pl) Appandt oilbls ;W o Lt )3
(sl Juadlt) oY1

bl ¢ il (aalsgdl o guaily et yo ateall AN jolica i
Santond 23 1,83 a8 AN (G amsl cLoelll 3 cpiall pulins
3ygeadl pon ool 3805 )] il . pulindl ps el 138 3 audl GBS Lyl
CIELT E RO OPRECIN DR PROSE [ TYWN PORL D PPN A I N
Azl Sloe L Jafaml B Lol aulonad sLasBY 5,0, U A 3,20
3L Jae Gusliall of oyt Ll o 95 amg (Y=t JSAN 4 1831) sLoaal!
AoYl S5ians e g aaill jasdly JLadl olS LeS 552, 3bblill s3a 5
Sl el 5 Ualad S Guabindl oof Vgaeiiiealy  adobowey Lakang clias
(V) a3

Sasll bl (B 335 (L s B yuaies Loy e Lo of Zlatiu
rlee Lol y) dassys ol 325 eday 3,50 Ol o yiay ¥ fald punge gY!
aSadl 098 Llaal L 3utiall Bveandl LI 5 las 520 ,Ssddl boLaall
seal 35L3 e A shudl Ao SV Silygianag asdl 385 33l (N s

- 404 -



BN 51 - (oSl doldiilly 3y (a3 uapdaliid) gy Iy il
¥ 51 Jgims Lag) -Rpiagdl 35l 3 By paSl leallyg caliaty (ranal
30S L latiel s ypondl ) J5355 0 Jaal a5gn Sl S50 ey
bl geadl Lot ATy 58 3l 52l ol o g3 - aS31 g 55!
AU Bl oL - Lagel Autlasaal Ao lill o uacalol a1 o1
I3 01l 3y o A1 (6 paasdl el I Juay Libadl GBS (y0 Zyan
o3 a3 3 Araadl LS a5 Jns Bygpcally oy o 0099 s, Sl
el Fs g 3000 AL AEN el giadt B it 3ggand iy +eloedll Lia
oy aads sl yaseatdl @ilaiiy 5ayall Aplo Linslsuinh g€ o

+ aboliall

5 puBL | udagn Adauagll BLolidl o

Al all Aalailly al Il dyyea 3Gkl B Asand! Tk dolasi
Mo dasiy OV, 3o g rea sl 3 dobai¥ oyn Lo gin 581 lawuy
(uoyiall) aStyols (s oyl guondt o gbony Aagh 11 &yt Aabaill LS o0 %
S no g Jutsn (e 3 yuiil!) Lpssaandh LIS 020 5 ) o Jguiad S
Lajione e oo il JS s WL By oniany sl Jandd 3,50
e 35 ol Salgadl e o dacsil Al aeall Aakaill @dbsmas 2SS . Junll
Wyl oo sl Joae Tmanl LIS oo 78+ Jang - Lie s alilatie 3500
Suun rhe Junill Lgaladt gk e LS 2a Csas a iy - olsasl
a2 3,30 LG ol pama pang Juoyd inialaill LB 138 sy . yaY!
cggade aml 5908 “Sang dll Jiaill e g 90— sul Juaddl 5asdly

Aakaill 3L g Ayl Ay panddl Babaill L pa S0 anls 3ygus it
oo o0kl i g Jaml olist Vsl Learlss a5 Lt M) (Aacagll 3udtcal
Golidl oia L cladss¥l ol Adsaall cilalninaW e )3 I 5y50
Obialiia U5 y3e0 auis 35 S ul IV Jomd Wgloes (8 (Las utlils Ungunl
o8 (k31 ypa Uiagl Lasyg) s ) g 3508 unliy Lo Az
Ll a1

- 405 -



oIl 3935 e gl AluBT T2 Y
it Eaall ¢l

03 il oall sl 5 LS (o0 uidiysly vl Jams 2
e Addl e tall sloelll asd L3 goladl Lol @il ¢ya Latl 3auall
L s ot - o 03 Adlialh ol Gudlis o Tamms «ssladl asls
ol 33500 6Ty LalS Bulsdl cumats 0yl Wik o Radlyie ydie JS oy
Se le AL ciaw (63T 3 geall @il oa - Apaadt Abill Laall
LU s o staosll Apdotall Aakailly dagl I 2 yunl @abaill 8 ungl
()Lt p3adll jamalt 3,Li) Lol Lauall clalll

ASE LY AT S B B yseald Aguanll B5H B pStall 038 gl e
daad 393)d comar s Los 5581 3,3 do g 35,0 e U5 351 O Vgl gl
2 Oripsaall M Oy pllad agabaylly Lead) SLALI 3,580 LT . Gyt
13083 AN dgs ud v - LaT) (Gl 3yguall Mhorans cipiandl A58 Cagyls
Bl Agloriand SOUS Ll Al S50 sy @2 59 - Linal Lpanall 305401
B9yl Ty o> Wikl (o 98T A gl 3,80 () o Auanl)

sageaty Lelolanl o Sas drmaadl L Cagpls o Jiledl eoyliaitt 10s ol i
Kanwisher ;lugilS udl g padt puiill Ule J5 oo cumiagl - ol las dolics
o ranlo il o150 astogll yagual b ylf ol Lo g5 Copsusiguali agan 3
g Lglninl (po oS 335 05291 caprmins (0 - A aaill) aongll 2uljill Aakaill
19T (1B Sy OIS Aalaid Apanilly i (Sl 3l libyadly oSLaY1y S5
35N (rn 581 SLa¥lg J3LY pguad ol o My gl yaguail 3)L54 1 Lis
o pll 355 Jolihs iy LgpaeLialg 3 juall Apnsbeundl 0208 Lg) Cumans B3 0520518
Hex U313 o3t se ghaily s puadl il (a ille Aipa 3 scpialaill piba
Bl iy gon LBl J5Lill g g 3300 (o oLl (g piing sranatolial) o
299 o Al Asipos B il ks B Al (3305 5L} e Bl gl
15T mdedl S of Lo 34508 S5 Loy Lualuan 5,LEY1 <3S . I 31 g puad
L Bl 5B e Dygama NS Viia al Lgag il 5,330l 3

- 406 -






0555 Lagy dlgomg il paaall sloelll L3 riaall LS ol egal
439 i paiagt ped @ag Jals (i pany Ol s e el CBLS LB cLiaci
Corgilaal s dgaa 8 ol yaiSall dimy 8 Wolfe ity o pss 4ibsS)
ool S daing e on rigndl ad lagns!l oad i Ll
A 8 yga0 A Bamly ey i il iyl ol il B Eitey Las
il e olygall cdadi 15) . g,V e B Aalida 5900 cunag s 4
o a3 ypall ¥ (g cinag Gl 3 ypuall 65 Sl oo 3510
3pgall pe gy ST dlgibland Aony AL 3 y50all .3 pdilin wlalal sty o)
(), 255,00 ¢ro 0B 3)geall aaiuasy aad¥l

T qajloend Pilas JSin - Milas Licd o yas LgitSy 39)30 L8 uats
Gty gy LaS1pof o LA le lilguadt Ly pudliath (e (puisisn sy
3510 Ll 3 )all ducenatl LSIN alis L 5SI LYy cnzidh (ye
(8 e B 3L 333 Aglomnd g1 (B ian 3)3 dagd Bu8ly 2 593
o8 el W pof e ALLEL cuadl LB Bo il daed ey - (£~ JSEH
ORI PR IS PN E ] -99% PYUNY WEN | ¥ P PENCQRINA JPTCINT
033 pLawdl GlLill B LI (23435 Y .o o Aaliell Aliaill 3y puall
=11 AN B il Gl ysand  yia sk ok Belyul 5 ygenll
49 8 )30 dolius] oy - S5 13 (B Byl iany ¥ aaSall i
Al Ol HLE Lemeals Juna oo o Aulal sl ws W1 cpall 3 3,3
oW 53 cualind . gutlodl B Ja 0Ll sy @ (Ltlpun . an g i, 4
RESYEES (N EVENSE TONA B WEX VN CH TSP AR,

- 408 -



)

Firing rate (Hz}

Ty

- @ 1 2 -1
Time (sec) Time {sec)

B3 Baloniiadd s 3B Bysm a1 s gl Bae Bl 11 KA
(] AUl sl e randl) slall ALl QBT B Apunall A5l ok oo
Lzl daadl] (s ahy 5L31 3530 Jusa I ol o3 Bariill 3500 aesh
Bl Bl gt (Aiell Jadl il s 3330 dag 0T ey - pieadl 2,301 3350
390 Cuiangy Ay Bapddl daed e dige 3,a1 el 3] puSadl Gle L pdall ]
LSLTl T80 Y (il Ams ) Bois ALl a5y don gl (5USH (6 ey B0
Sheinberg and gy Jame .l ya¥ LB il puiidl ol Lagae 28 Glolill 53 auaall

.(Logothetis, 1997

oigs Ssball aaalt @lilly ol Leaall padll W Budle chy
e 5] A ot Aubiel] Joadll Jasdl 3 ,atl @y ons A,
LOks s T i a5 A1 daid sl 33 (5 ne L 550l
("9, a3 4 3520 g Ll G1oY1 (6 punsll 5Ll
ol o] ClaneW phha O AU Juadll (5 WY Gl ell g S0
a2 el padlly sl Geaall (adll o dduee Gladl uyl
o2 b (Kreiman (le ) Japea it g puall 5,50 g9 guzdd ¢ puall

- 409 -



Baleadl B @gd el B Garagll pady oyl yadin Laiuy 18T Gae e
duall adll L3 LS lessS Cadalh ol e S e &y poill 238 Cumsnl
O ggas u.a\.‘:ufui 3i C:Ub:u.'»." Jis Haall e denls olial c:a_stn Ja...uj:«“
ooall B Al LIS JS GALS Mo of By (Y=Y JSLad1 0a51)
3ysuall Gan,dl 6l o coma 5 1 ol 61 5kl cds dacgil] L2l
LeSlas pn sl pa pal 3)gually aclall Gimwe ) alds Leaeals (ST (e
o @S Oeg IV G5iue Sle faada jasd A Al carlus @ Lonadl B
of 985 Lea (L gLaitl (e o3 W oas B (630 Y Jukand paals Slis (S5
0 Jia 43l 3 )5 @gd o Guddl J S e Bas ) Adsdt g

g Loy Ayyadt 39580 cye i sl Ales oo jimd

AGws Lyladig A giae Adiad £ . 1Y
aias JS 59,001 LB W ol jaod uasll o gdgudl Sulod CalaSEL)
Sgims &¥go3 e Algiudl LI 5 Gacl Coudil deasdl L8 dabisd aslia
A g3 OISHI rianll BLASELY] pidy ¢ pabe (homs geabips 5T Jis - ol

sl Rupanll Sl ¥ dagds le XY (e ail Gl L

o Bl LI g S5l cyal35 593 o6 Aaland S (o I s A5
L3 cpands lSglt oyol35 Ja 3yl (g 5%aan e Shod) daaill 42l
zodass Soe ol A aal el U Mold dus liwdl Léaall cle ]
BN S 05 (el 33N (oo Lulle A ys Ja i Sy Jiguatt
(V51 ae 18500 10 Sle

o3 (Laat) o lall doliild )5 5l ulisll e e 53T Jlis 2ad
Arrinadl Slbla ¥ oo LI ois <SS ol of ol gasdl i e LSS
a2l 5539 35,3001 30t ony Lobus ;W1 353 e La oty gy e g S
(™) gl Agloes Gulal e Glguod) Dsblong

-410 -



ele sl yie Ky Uiyl aiSJ wadd Alasdle wle pud Sliac ¥t L sdsu
o Jio LI s o STl Lonlid oSas dplas raaall Shaal gle)
Aty oL ¥ o 33dl) ypac e el of (Siay ApaliBYI ol

dun 55 5San Jo Flaadt s15a Y gl judnill s S5 sl Gyl el
o2 5 ol Gl L ke sazma 3 )hinly pudlinl LS 5alaall il
@adl 3 1y83 LaS Sdaugill o2 auall Gaill 3 of GLivl L2auall oLl
Jados Lasy il Geotiall sl lll (3 o5 5l (5350 JLsial ey (0-A
L cye s ) el Jnbs calsd (o Ll o cudall 3,508 il oy
Cno~ damg oY padil 5,58 Yunds of balueadl 5)58 - Aaudl éall el
T 85 (0 5300 poa pudly

S (A jay Aabac qaad JISET a9 i d3ail) 3 M JISEY auass
oo Aol il B dasdt WL Ji dlaies 3auee LS cile gazea
o gl it I a5es Gt (Gl Lo S ladl Liaall el
o I ety celoelll padiay ot il LS 0l e 552 clsas i
St oW VS @l lad Jap

§ado ygie LIDLSII £193i (1

@idlg Ui rudl L2 anall slallh 3 Faal )5t LY JS o5f Jsiall pu cpa
O ¥ 5,800 L pallall Lgilis G jund walyill il Sl gl 2oall
LS O ¥ e JS 35U O e Upeeall lbaadl 3 o ysin Lowans
3,811 I g bl JSgaes¥ RS ,mdl 58150 I 550N yga S )5 6y
i AB3e 53] Jasey Lganns oof ¥y t il 3 ele i) (gl 5 yuind
S L cbagadl Jhra Lagy 5331 Lgmasy oo s 8l a1 Jpod
.3 5100 Ay day

ilal (LU ol 8 LUl bl Auiesdl 5 ysuadl Jal5t oan
LS Gy e L dolad ¥ (e ALalS Adpus alasMe Sas . Jilgd! Loesis
«slads B LS Gany a0 Begans HAST IS 3 cumiusy Baga

-41] -



3950 A 63 ey 15308 1=t Jonay Loty Lielid Uiopi )51 gl
A pn Ao 1 panu¥ 13 58 (4211 JSAH o ieall adl 2als L3 LS)
aills g LS pe 33uatia Lelgdi 1aa uSa Ja ) yatiial g tegan ST ca-uj
(M) 140 38300 @ghl ¢y $5juata Jluadt dolaly

29 Ay ey ol Lppsaandl SlbLEY G ol i o Sas
bLail (o Bigas @l Lo 653 Cilis g 4eslareg Tyl guing ] i3
Aoty 1 A o 3aa ciag paaadl g pdi Arens 501 500 S L clSp
el puall (285 Lagy gy e 3390l Lsamal) LS o ool 33
553 3230 Lo woiang J5adll gayan ppieitl Silasd i3 pasagll aad SLSH
g S O b i sl) gaall AL Y1 Ralo oy A (B yaay §3,3M
el ¥l e

-412 -



White matter

slaelll B dpnall LU Guals . oo gt Houaalt Gl Augland 55us,01 0 - V1 S|
32 Al el (Aadie doglad Basma mil i )l o 353 10) 3yl LB Lol i uall
.de Lima etal., 1990 ;e Jaxs (eupdl 2 aazie) gt padll aude slod 1o 3gdma

413 -



sl 3 Sy e cupdinll e i ualon s dl Jlganl a3
B e3dha5g MOITISON (yguuyysn s H3uo 33k Aualys B . Laall 2all
ol il i sl el I LS Ly IS Vea ¥ Lo "o agae
2 oll) gl Gadll paie elod (B s @3 Jgon Globie cagind
29 A la B A dall B LAl aleaai Giay (™ (0-31 gl
IS8 e latial vyl elale e +Asusbeadly Aol (piisand cpizal
0=V SN LI e g 1551 Ailal qeiliall pin gg Byl iy i
inyy sloelll Fae ais Ay il Lgila il (e gaza (e yglt LI ola
gama buady 3o W ads ¥ g5 JS 0f i

1ol Apraadl SUbLS Y (e 1oy ugell WL ol any JSiio Lay,
5 SLa yglme 65 gl paill puia clond (po cilas Byl (o SLOLS. Bl S
B3l il oa ¢ 3B Le Subiae WLy (6)31 BSlond holin wail g i
Bl B0 Sz Ja S (e Wi il iS00 3all doLasWlg Lumay 53
wadll adda el 8 Lgild Agranadl LSS ¢ LSadia M LA o3a (e
AUgae @play daiys Ja 95 ilie lals JSES & g i) aiad 1 gunl
ByLes izl S ey ayd nr g5 Lad Ja SauS il ey Lglual
g eyl dule Sy JShag 3839 Aoy LgBNLY

Silasil S 0 Lo (aaS o) & yany a0 Aisp Linsdsur olle gy ¥
DD Bl B apahy Sliaasy Alay U alige ! JS o of ()Ll
T o Lisoglgnddl slade mvay el e Yo 3K sl &g, LS
Lok 31353 TS pull Ral sl iy ygyall il lie (ya ciliaig
8 Loty +LaIl 3 a5 Lty olan Lebolii )l 3uauy elgipalonn Gadis Lasls
Lesd aaceill e 3L plastl slede (i ya Of aaiy 13U gt (Mg g3t
Sl sl

e yaddl aude et g 311 Bobew
oadll pode elod Al 39l ,_§]=:L1J.|3 adl eauall ¢Le U e Y

-414 -



o Rl LG 0 Lo Uiyl aie il las JuaiesS Jy wdadd g
LY o ydee gl It Juaall 2 Ealy Sa Aas U yalslally Gualintl
0552 Of Graia -fleadl audie (3 dagdazeil 351 5as Yol Cdlads e olf 3uiinall
il el el LB dcabel 305 doliiiy opaladl o5 Lo L laa
91 Ly oy HHie) Glolitt oiia (393 - Auguadl Gobill (e Apas ) 43203 2 pa3
v GSLRLS 59000 (0 Lo 33 O iy sl a1 B0 (Lo S Lol
sloeldh LS a5 Lagy - Coaiaad) udlis oL &3 gaodl 08 poadiany 4B opnipiomd]
L g JBT JSCits scmslpuiil 04 g sl (ya Aoy a3 il o &taall
5l le guill o2 Jha sLasd Male Sy - Lmac mabes 058 3 Lo

B Rees 5y i yo g Lumer japd byl oy dyelayf dulys 3
Bualls ¥ god Jilie (udlill e Ranls c¥5o3 Gl (o5 guadsS (e yininy
(onad! A5 e 63V i By30 Libad cine il G (5T) Sl (e AL
W3y Balinadl ey o LalS da 25 Ayl dugod! Glalill of Lwsind
Bl (e ASaialS) Ao e st Auinpill olim ymyiad (), 591 L)
ALY 8 el sl JATS o0 rinl] padl e (8 il syl
("r).«.;:l_,.‘.ll T

01553 O i il mall aegay Al 3Ll 3 el Glalill o cals 13
LS 5 Y1) il (e 5835 . Ll e 50 all 3 genll calins LI Jiae Ly!
3 3003 5,513 Byliey Jars gl il gt sl 3 Al a1 @Bl b
02 I} bl e duall Lol ey 0=V JSAH 3 pinge pa LaS . gull
Ly s Al 3yaatl 5285 3 ol il putie LU S - GLLLI
(T4) 41 35501 (3 e gll (B st Coo Laysals (o Agiuns wcuaady

padli oL\

R PR | PPN || c:o-L_..U;LHJ.\}“ Q‘}&MM‘J__A.‘ZJWJ&A
Galily 3 yallall 3,5dlg el DU L5101 doe g 131 33eiatin coliald &S
beic prnng pland! @lad LSCOLSAN Aty wdgdutl yuds @lad de gung

-415-



Oe kS L8 Jal Juael pddly . Auraadl LI olaasdy olSyblly
oY) Amaandl Sl NI

il pans 3ac o & yo} jdond Glaili (Wlie arashl paBy Oppigadt uslis
¥ OS5 opiaall (3 Ol 9u0 daiedd  Bg ey Lagad (Sl pSang Oheioly Leay
Wl y59 e ol yseatl S35 i padlintl oL 6,51 padSy sasly V1 (3
a9 8y9u0 Jp «CniSW (s A8 5 B0 and ol pT Lo (605 Y And) 2
asliia Giasaghl gad s JS HELALY i a8 5305 Y ulis Aoyt —dadl
Bagasdl 3yguall LAl Eone ( puST A 49 Jaindl Sas ST Cniaad! udlind
LSl daaaall 3y guall

o0 Ml 32 O Appadd 39,5 g ramal g gandll Jdud) eiaga
3lyill B Auls Wg) AL Ayyin 1 Aslailly oW (g pmadt oLl L3S
i jkie Aol g ol puiil o3 o) go L5 Jtns i (Rusiland] 32850
L3 (IS gl publindl oLiS (yums 30 o8yt (2 et W 5T IS0 ulyuiny
Of sads Laa (SISH Lalgll pa¥l oo UaTe Lo pas ol 5 adt sl
A gaill byl dule Jan S il of Sas Aas S ol 50501 ey
LRSS

Aaailly Aayh 0l A peandl Aakaill 3 Apaall LI 88 ¢ya ,58 dadi
1 S Sy« BLaadl 3aml Lo 581 iy -yl lavngtt Al
ol ud daeilt

Walew saladl ooall @by LLiwl) L2anall slaelll L3 alhes gy
(o Bt gl A5 Bazmadd S g aaill Samll Shas Lgie e ¥ ol gasnl
Ll 3L ans - Lgld auadll plus (3 dasugill Eauall padll
i (593 il Lia 3l pul Byseall ) Rl s ¥y 3001 A8l
Adle Ldlaae padiuud Of oSia LS 02 a5 @¥uae O i Gudesy
OIS gbiu ol

@Sy vl poY BN jliaa soita i jleald e Laladl Aaba il ola o
Was cnomet bl 38T e cline¥ (oL oy juaiid] ueasdl COMSY

-416 -



dasy 6 papiall (po e poST JSE sles¥l 1as jazdl . e s Apuandl clbls;dU
L o3 Semabinadl o Ll cfsluatly el sl a3 A pgandl 3l
038 b Apmanl LRI aloidly criS¥) s i ol pusealig paall
ceebie JS bl
SSleall Ligas 1508 oWt Gl jiod ol o slsacall CaLESaud a3
o Gl cilegleall ;3T juias Aad - auuandly Jaadl oo ol lall B
s fles b ool padl J3aadl 5o e sl Apmant) S,V oliac]
ol Lagd 12a 53U g

VIRV SOP || -417 -



:U‘:'uﬂ,@”

(e i) ey Bguding LISy Shjudg by 1(VIY L VAYY) Pascal JISLb (V)

il LA 3505 SN Lo g 9w (50 g Laalas Gregory, 1997 aus, (Y)
Seckel, 2000, 2002. ,1ail (Laud ;iS5 alag¥l sia (e 3315 LoD

‘g 503l 2 Cleeremans, 2003 o)) 21 ulally Bayne and Chalmers, 2003 sl (v)

onalidl Juadll 3 7L (hialall b LaLEdBL By 00355 (oo Abuales 5360 ity ime (£)
uiaag &y Blanly g5 (o Basly Runag jamdl Ul 5,5 - o

Yang Rosc and Blake, 1992 3 s JSC cnaadl (udlin) & ,aliall a1 Caioys (0)
Ay A glguenddly As 5d9Sndl oillas MU Blake and Logothetis, 2002 jails
O oLl e SAL gidt 5] Lee and Blake, 1999 yaxiy f 3ol Aliall
Andrews and (6 oniladie gpiue 5 Lo Gaalll gndaa it oy of cadgadt J>::..:.
Lo 8T Buagadl sLesnl b LJLE Giisey cpiadl a3l i e JS20 Purves, 1997
Aagpae oS

s s Hlas ol any B Lol pgr e 2ars 5,58 IS 4y Giasd ol 1,831 (1)
O Wy Ul bl e Biagll 3,34 3ol oSas ¥ (53T sl . (Levelt, 1965)
Lidbuas] Udiues Biasgll (0 A o 350 @UAGIN (0 Lo A jots Tyt Aglac LgaSos
@l3sY dpal s Al (LIS Jo 3l @byl plaiol dasys . I daeddl 3,38 e
A oLaSVL daad dlaa 5,30 L5005 Of ¢Sy - (Peltigrew and Miller, 1998) diaygdl
Ll JSky

3 Bpumall LS 0 Yalite LnsS udlill kel Jso cLIBLA Blake, 1989 jaidy (V)
ALESI Wsles 56 ynad Gudbiall 5 100 - Sy RS By d) Sl
Leo- (5 33 aie yias sipand) paddh (3 (5 shualt Ry 3 pall cilibeal) 3yl gen ol
JASs¥ Cd5s5 Lumber and Rees, 1999 Ui -kt <pold and Logothetis, 1999
Sldeatt Jilie 5 gmunll iniiio Luus 2o gsadt olyleadh —pusliol by 2Ll
A e )3T 3 1313 (8 salall paindd (3 LgS)ad g s call Ay Biall

-418.-



. (Lehky and Maunscll, 1996) Lgigue Qadia Aaa S 159,38 caplidl 02s cdads (A)

Jsai oo WJsnila il 8 ulg woluaci @le :(Logothetis (1950 usisdisn 38 usSs (1)
(e2l) 3Ly

e A1) 1S5 el 3 Jlad (ailad] 520 8 49¥ g : Massauchusells cogugdguls (V)

Myerson, Miczin and Allman, 1981.39, 51 o cnial juabisd Gaylaldl aga (V1)
B S all sl pSimes oliac ¥ L glyaadd o Gusiidsnr o) Jhesl Ao gaza
Logothetis, :Logothetis and Schall, 1989 Jai5s atila 39,50y 20l Lo SUASI
Leopold and :Logothetis, 1997 Sheinberg and :Leopold and Sheinberg, 1996
tLogothetis, 1998 ;1 (alasl,olls Lcopdld ctal,, 2002, :Logothelis, 1999
Blake and Logothetis, 2002,

Lo 3 phally 0350509 uBLaN £LiST Biangll HLATY aBles ia)i 33,305 521 (1Y)
Jagh g (ustsipns) ptiniuns (Leopold and Logothetis, 1996) 3astl ool ¢ sk
Basaay LS5l Jamads 39,30 o ¢y STl L]

3 B9yl oyl o Ll ALadll BAICN e faon Busay s Y93 O5ake (VY)
A Sle Gaaeliing elele wujloill oda Cdlais .l gic piay ge e 39)3 Bae
Mgl g o3l Cibsell cpn 5S35 3301 (a Al

slontll B ciaalt LS 3 cnaall oy §3a0l iSOl Gl oo agsliad) eSliatt oum Gai (V¢)
Gail, Brinksmeyer Jx (Macknik and Martinez Conde, 2004) 3531 (5 it
oo S ol LS el bLict ae yaiogdt JLadl 556 and Eckhorn, 2004
LeSHas 1) 3L Lo 3gyakl 3g)3 (3 A1 (6 puanalt elnlil 3 Lupcall LS
B W3 a5 193 o Logothetis, Leopold and 1996 Jis . onipadh uislis (LS
It 352 OF MU rag - o1 5ty M ey Olgarsndly Sl il
o5)a3s 391,3 ,S5 o, a0 W o) Aloey 35,8 Vo e BT cilas,S e &GS el
o2 255 @ Jl Bbaadl dala il B uslisd) of (Fries et al., 1997,2001¢)
Of o5)ayg 3al,8 o g witlds e Yoo .,_-,J_gy‘ Seadl Ladll L. E‘?t‘ Jutrs daugie
LU 55,8 Vo =¥ e 00,5 Qajon (B lSeldl (el 35 a5 Ao g Leud] HLidy Aiayglt
Tplie el (S5 dagl )3 (S shaall 3 oW sl el Gpaggll il 5385 L3I
Sl (a2 O sirries 3305 8133 pp0al] JaT ) Aprena ) L
ol e A9 gl eloelll il eloelll e 3B culaa,Sll a3 B 1Yl

Blake, 1998 :Blake and Fox, 1974 (o)
Polonsky et al., 2000. )
Tong and Engel, 2001. (W)

-419-



AN S maddl elalll 8 Ausgdl LI Logothetis, 2004 CaS daite &y ya3 3 (VA)
LS 0a o Sl s g0 M el aaeiand - ZsblsasS 3alL yauiase crascns
JS U5 @ Y Sy L SRS 5530 LBl 3.5 @l cdsll b Gulby e
JUPPTRPTVONK Y - (PR LT URSATCE B Y PRRNENC I P { IS TORP o
e 3iaty ) A3taT pllall L U5l A1 5,001 dasill a0
o Al JA3 O iy G L g5 o 31 o ool by il

-JaB 359> fledi e S Shlia

l.eopold and Logothetis, 1996. (*%)
Logothetis, 1998 Sheinberg and Logothetis, 1997 (¥*)
Epstein and Kanwisher, 1998 Uyt 13 Tong ct al., 1998. (¥

omtd 35U 18 O e g9 utiall B paaagdl aad L 535S uys «Wollte, 1984 (YY)
+ AN 3 )puall oy S g yanT AT ol e guall o uSa g i ala¥l pisall 3auss
Al e 580 093 pasesils Galal o se o eliag Land JUnof S

b uall @l of Lol e aall elelll B puae 343 kil ) plaan¥) ade (YY)
gl s Suan sgad eyl Gliky iagan 5iSa (B cand Baeaall LlSplg 5lall
Juaaill 4 Lty 553 Slas] oyl s uS15g . 5,0 Lgadaswy 3l dxdl 1 38,500
Wabous Solall L2all @Blly it i aall elellt B 2l 2l g5 Juad 33U
oty Adedl e aualt eloelll aa 5y (Sheinberg and Logothetis, 1997) oyl st
1SS clae ¥l (oSl g elate o Jlatod 3aniius liill Glalie e gslal L2l
(SR gl Gl G J3 5400 L3 AS ol ol ald (saaion

rwals Jlasl «D. Leopold and N. Logothetis (Y¢)

A @8 elody 3351 (B 3 yid) LI dalds (aasdl gad a)las cidor o (Y0)
Kreiman,) gagyadl ol cpelslt uimpll B oygal )3 Jgo Laudlallg ioygel 03539
oAbl G2 auall elalll s (553 dols )l (552 3,30 L5 . (Fried and Koch, 2002
ool did sl Aakailly

25 G AV g padl el WO (3 Jaddl agan O 030Lads Singer yaic gy (Y1)
e gaill 3ypadly o gyl ells pa Gal3s 38T 0¥ g5ms e 3uSbdl 3 ygual
120s 3 Ve Lhelgdh Lyl ,1a 38 ¢ Engel and Singer, 2001 tEngel et al., 1999)
axg - Auaiflods dadill 5,50 3 Souantt GladY cdbum w3 Jod @l - (Jradll
el el LA ong el 33l o1 Murayama, Leopold and Logothetis, 2000
3 pgaadl oligadl 653 o Lokl el Zagl g 3L o pun Il oniaaily AsY1
JAab e jgeay Cuiaad! Judsd cdgr 3 ylhe Ly

- 420 -



Parker and Krug, 2003 :Gold and Shadlen, 2002 (Yv)

ol Laall Al DU o Ao ysie 5555 Lagy LI (o g il 51 M el 3 (YA)
Gyl e Lgama s Jaas cdae 3l biyaS LelS Slagh L2 el 35hill LS
-(logothetis and Schall, 1989) &aeall wlidall 3 colS oyl Sl

el )3 Bins st bl « Y 3 de Lima, Voigtand Morrison, 1990 ,1a5 (Y4)
ity yolodl 3 50 &jpuw - 5953 Aayl B gadl padll pubie el (B syl
g st By ey AU e I 5e LAl (o enSee Lol B
g abade fe dond] Gliudl L acall it e ailelnd cuamsy bl sl
5 w3 ey Gl Cigans JS8 3ol L1 ol . Auaadl L 3 $LuoY
O PVREWES [PWESPEPILE TRE A FLI PRIV I PSSIRIEh SpAvLES esp s
il aigy Bl £+ (e AT oluaMSs Gpatyza 2yheal - Jpeadilly Loy elinly
el L5 alanins Leyy 5 putin Babs Lol ) Lee ol 3500 3lnie LoiS
. (Dacey etal., 2003) 31 Jasd! 128 a5 photodynamic gaall Spelpad)

alangs dcganse Ja5 ole aebead abeid] Ao gasea Kinuse HLSI abeajd) (Y4)
(e 4)

e b)) AL 2 3 e B Sle 0550 1€Y1050] Jo35ae (YY)

Sblis L&sS . Lumer, Friston and Rees, 1998 Liasi et :Lumer and Rees, 1999 (*Y)
Jia) LA A gaie ysuall (e sae Bg)y die W Y55 LS Ailes Byl g Auger
-(Kleinschmidt et al., 1998 ,Ia3l 13,05 /a3 Rubin gugy Sy S50 caaSs

I e e Bygaaay il n a1 Gl padll B iy a1 il (TY)
(Wilkins. Shallice and McCarthy, 1987 &L 801 & 54330 Ol )i s a3y aic
Meenan and Miller, 1994, :Ricci and Blundo, 1990)

Ot a )3 W1 33beans ALaladl 5)S131 Gy g0 s (B WMIAS pua gl 1S 1] (YE)
Qo5 O3S OF 3,3Y1 BN e Boluwadl il 33 B 5 ST pgialt yiaad o Sa Jo
Salalall @ g3,S13 3 ¢ 5

- 421 -






e gbeadt Juads!

et o ¢lead! jladal

L “Caguall” OIS «_pe¥l B o¥olasy cnlie 1505 B Oy »o ¥ 1y
Gy iy @IS 589 4) Caonaianls (Ledls Glgao e ol - Ualg bolang
o3 JLeTy Ly Sailly spealt (ya Aadaiie Aluabes o 533 Jaall la
deod 0 e IS - rguall” yalgh pualol Uiy Az 3t b Loy Claamal
Les Sl o) LS asdanll g3 e Can3l O e OIS -l 55 M)
Laga W) ,S31 ¥ i (s Lgband A yay ol 1) cjlis 1) A
st 5 G Jpuosl OIS < 3T Y b (oo Bame CBlonl Budnis Bl
ey Eobly dasally aladi ol e Lee "Sipuall’ Gipa T Bas
(o3 1 35S ¢y eSSy iy 33!

g " o Vpgeasases s3>

s gl sny ya sy Of oS Wi pleadl (s Lallad olads e sdt oS 13
el ity slime W e oty Y Gidee Vnal L g Senaihl M) 3Gkaild
aaadl e Cpie amma g adbaey F aiad oo aa Aanlifie Ay pleald
SLad asgall B Loyl OF cuallias 350 oo Guliall s &l dpacladl
B Al pann OF Y o I dalaf oo giennd Lag) ey S Guny
flaadl Ganad B e sl Apmantl LU, Gy 3]y Baly 2Sliis

- 423 -






o3 (ya ey Lemlyn phad (Jlumal due yuall cilysill =¥ Gaey b
a6 BLEG pias Las « pusi 30 (8 LglS gi fell duat gy ol Lol
Aele Glrids Comagd )3 Caaatll I &L Caeald (e HLESYI (e B peil)
cdlilag apdeadl 0)al @laiinsl 830 Jof oyl aBg Aidandl ola 323
¥5a o ,5ST Ul clypill iy Lgin Caagll yagull Gis Uland g
Blasd! B egiadley (Aol pol (o egilids 3y il flall (555 un
Osadng Oy 092 - dabeadl 12 ade 19318 Lee nalides (gan ¥ . Aua sl
ralie JSd Ga)3 W pe plelitng Oghaming (St (ealge Bokuws
O/ PR P PACR PRCT POV PURPIPRI b RCRNT IRNL A PUSH DPRS PN I
O3StV 5l - (e sbiarY ;ew¥l Jladl ks YL JEN Jasws le) pllad!
oole LB Ladill s A 1,48

S e 55 5 jady aiady fledl O Gluae Yl clele die el g5de
O o5 A ylay cilashes (rs axlizy Lo e Juamyy dunsas CalS 4y S 13
0 3)S5 i S5 @) 1] 53T Jure ol pdolaall reliily (s Aalg Al
@88 ol il Gy 1aa . Laled Laninds of (S b gl wiguall e o Lasul
o3l Arandl @l W 33 ylas < USH 0,855 oy

@ g ya gy oyl Sl Golyll el s oty S ool i3
dps Arlio¥l i (B Gapdoadl a0 e Sliinially Sl
sdall B VAAY Jasi 83akoes 0352 o159 OIS (621 Jaadt s Lo 9353800 L 50008
cadad S Luladt 35,300, Jj)jjljJa.!ainu'a)l}ZJ!_,t.:u...‘a.U 42,35 alhs My
iblgasdl 028 o 0515kang S parso giiagh ekl il (o &Ll dagh 5,01 Lgso
eebady Bbortid flaadl caund @alad oSy ) Lalad cplaaiio gnliag aiass
LGl B gall (s ylada OIS o) Lt g, bt A ol

laied Lagd daalony cudall A yae (8 Jony wbiaci gl o250 33 5>
5 Sigadys B G Ll JSole oicaliy (6 pune ¢ Loma Linda
olaol mlat dwwie i iy (VL i aa o0 s Dartmouth College
ez ISty (ol pa o cllsumdl e Cojlandl o3 (e il i3 (28 yal

- 425 -



- ol Yia o8 Uasdl BLASSH 8 Aasbodl dganall s 5 B - Ao ydewd
coo o Via o Vamnae Dyt Bl o) s 8 e as ) A pgeall s

Lgitd it 31 feld Lauad (6352 ¥ Y- WY

Flaatl ais oo Aan M (50 &l iaas panais e Slaglall 35uis ¥
onls Gy L") asasguall cupysias s Jlipel gy Uil Jy dazs e il
tas sl HLaall . et gf pua ¥ Sl ool o ((Aaiad! Juas”
OSeaz @ (a9 (3ILBS i agd Al B Ol pddl Mgy g0y M B it
ozl LLEL Gaadtt cl€eley Hlasd

A @ e JBT Hakg (@M e 3503l Of clusgoeddl o2 315 30
JS O A e HAST LB L a8l Caa il il (e asdg Liad (B oo
IS e Jeolgiag Gy I 48 s Sl Can L) ulo pos 3l
3343 gl s (paa¥l Caail] « oy B A0 (530 da g¥1 pe Jabatg (2LSSH
oo O (Ll paat ey @3] o) @S o0F Sy Y Bl 045 (Lo 33gaa
e caddl ) e el Ciadl plagay laadl jladie i ye Grasely
aclivay of (il 3elagly i OF 13 g (aiSiay oS3 - Gyt ! oy LI
CALLEL sl glioly s cils e

il pasaied jpal ety Aadde syl aubasll Huguatidl puds p sl
Jaadl crlalaind ;rsaidl (s aShg .3 dles sl re ghaill b &L
2 Broca 1S5y, aabaie - gl (pa ¥l Caaaldl (pulill @lhne B . SdSY
- duall paall s Wernicke wlyiy s Adthing guadl padll anbe Lol
O il Jeaddl 1ius Auay 3 - (Y-10 JSEM) bl Asdlas e Jodus
(), Sl Caaill 5o sV Caadll

Sl aladle s b ypae cbdans ol aladl B Juasi el Caualll
at GSLaall cLatai¥l gl JLaa¥l of Y=V + @udtl ore 5S35) Lyyeay Ualusily
o993 e Byanll e o g puadd WHa¥ly (et olasdl adll wals ssle
prseaitly Baazea) cpaoladl ol i B oga ol At adl Adkailly . Jukslly

.

- 426 -



Lgiliin (ro uliSs ST el Ad5al 3aualll B (0-A el tlaald Sauds sl
Sl B

cOsSI g 5 olSLAH Le gunga (ras¥Wl g pw¥l ndiaill oo BB &ylio
)3 O3 a3 il A sac el (ST dde e delin 5Ll sia clasi
2152 Lo Coang 5 aSandly gl ilhlgs (oe ayie 43 fll o 53T gl sl
cAaly AT e lId S Guling el e Aeaiiad! jud

Al g (8 Olucly OMEe Y. VY

iladl o a1 (g padl JLandl (s easl cslagbald o 5S35 b Lo gl
et Sl Sl C_uuﬁumy\mwg‘_ruswtuﬁwm
Tl iy I3 Lus..,.ws_..m 2 Ol sale plaadt HUa it o ye Lebes
s wiad o —iasdl 00y B (Olinadl calel 1] i)l Jlome
STCIE S JENT POVIEN DS PO, [P REN DER. [N PN 1| [ PR JPORN 1
Silastin Juo) o o 6 mandl 00y 3 oSl Lo Gl ade . aMSH STy
O alB 03] L Gy Y - el e sl pas¥ Gaasll ) pmel
13}« e o ¥ (6 pmansdl outs nSdl By 500 A 3 LEYI @Sduung}u-
PUA USSUMN YN I I PR - R N | OJM‘JLJLL‘}"_..“.HULW
LYl s B (6 uadl o0 dule auaS bee Slaglas G o) s e
Lo 1S wctll pn cLialao elaadl (oo Yoty - (0nSceall A oyt bl Wi iy
oy Ja Lo 3)S3 o aud il Ao Aahaiil) ypends yShang o dl o pudy
RUAPY: R PRCATY-JY-SUWN |
43 Las )3Vl Crnill aleds Le 20t i JS5 80 Y $leadl (e il
conle (Mark Wyle 553808 Hgus - A5edl g aaa Ll o Le plaosl S sa35
JalS HUaiily dungya g elad ganaatl ()3 laadl GSIs danls L3 Gliacl
Ovasiol sy 35 gl cain a3 3 Silysill dae o il o - plaall b
Lasy (apol Cond jig (6 und! Loy adiel el aayg . Liaudl Loy ailsi e
el B Cubye g s Lglysd dad Bugae ¥ gle aay  Jorill Ll eyt

-427 -



laa I yle HLii cno o)l Lo Lasioly iad! Laa pobiol ¥ it
b gunis (o elilel Jaii La 1)l (g sl Loy Oy an ) cdle (oll)
Ayl Glioi g dads 5 St e Legd iy el (o 35 50s
(), ol Lgaing )S25 #1S5 gh (B Spmdily gl bl

0dlish of eeiliasd 51551 (3Sis (un e 53 W S LISHY alsill Ja i
E aaad ny pudlinll e AW ola Sale Ldikd . 6,3 Y Lo sSnass
bl Aag Agdandl

DHaldl aoye ol g o Y-8 JSLAH B LaS) (6 ]l o] Bagn 2
;e Jlmall Casly allii oz il oL cpliios (nalis oygpelas Lol
& Ll iy s Golad! @l Badlow a () g1 Jlamald 15915 205,00
By 4,5Lad 3 )5 alaia¥l B Ll el Jlaahl Jaald gl i

Lad¥l Aadiy Guulondl @euse 1 JolS adadl ey 325 dadlgy 3af jomas
bl 2 agae e Jis sdgiapdl 5i dpusdl Slaslall Jus 5 e alal!
i (LS ST 2 dla il eVl JriasS LeiSag " gsdall ¥l (g pua )
il asd Jle cusye 131 (JUL Joan Gle oSS of 3olacadl of cocasdl
Capa Wy JLadi¥ 3 W Gl g o Jamiey Glag H ) Jand B 3)500 &L
el

9h el pgae CilyuB e g yd (e pua W Caail] Al il judll
duduad axi Gad e 1S Calisey ¥ alS eoladl flaadl oA walides yuaty
Madil uoye elare 8 gl (oL Bl 1as yewdsg . (wSboadl Cauaslt)
PUSSURVRONR (FEWRIIRS) PRRTIUY. 0 DVSTN AP S Er PNL|
(p.IS:.:» sadl

Lo calilatian comnd Leal pon il A0S oty B pall @l juldl (S
Aoea yuadl 3,S1001 L Jeas O e Cra il (Sas - Lgals Aaladt alilaasadt
B iy 1 aS3U e - Baia g3l 5542 W b yad el a9 (Ayja ) Aanlall
OV AT @uidlt o oliaad 435 el us G HLas!

- 428 -



Bociaa Sl agia s Caaily @L<l Caa il e WS oY

seladl Aagb Jiless o 13 i pely OlSyae cpduail] 0 didalaiesy

AS50 LaS canl g muun (B A8 0de LeaST ala%iun ol pud (nlaall  Lalgixay
HE

i yoesa) ol O Gaaad ©lat3ll asy Lo jlas @ f)
S sae e aatall el U yruds ols v &1 e Jraddl
§15 Sher suiuall caadll Ol Addaslll il SHLESI (e 5y
Gl S (Jading el pag JArgg HSHIag pShyg i yda Sld B Las
23 ¥ Crailly juuns¥l Caaidt Oy «jaatia Alad] S gians B
5303 A jlealin (,img Aalides duind Ol s 413 cdpll o plany

(), 53150 s (Adsbiie

Jaall U3 olisle LaS) cpipall (uslis Bl 3 JHEZLY! 13a 4815
ciles o gl pailly 3aliaadl daad LaadlS ll Liad yglay - (Golud!
() (Lo a> ) opliiane

Bty dazan B @iy S 393kl Gl 5o GV Canaidl g asS
Caaill jome SLac¥l LB Linsg 13) 418 Guotonlly ashy Wb (3255 Limas (2
oyl 38T aue g (Gaiomn I Sae 53 (oo ey ST 01550 Ja (@ ASH e pasY!
auolge Jols SalSI pudatiwd W alt og)adly Liladl 30,50 oo g (5o
o a3l s 3 AaSmtie g lanl iuat ool )l Rudy yue Caiasd Alales
Lo 515565 aas Ja OVl il pa p3 1 gl Cieaiy @uudl oo D
Selsll atic g gl (oo el Cauaill yblse Jseos el

e sl Bpraddl SLbLIYI a6 of iy fleadl HUaddl e 3
a0 O NS 993) ey a1 celomlll hun (8 (Jauas dpds Sy JBUI
o3 (03] 1 JalST 3t S (K3 of s Buoli: (555 B Sl ¢l
ol LT e gl Aen ol LY Calhss O i Spabandt flott

- 429 -



62305 paleasY QIS f Lol asia (3 wSbew |y NI Ganaalsd &aalnl
.O}i’)‘ Y 6-1}'3

Lagie JS3 b il oY ¢Sas 1o SLS1s Laon JalSl Gaommy Ja oS3
O Jradll yaead 6551550 131 Sauasall suodl o a5 0 )31 e Jolemy
> e i) @5 ool Al Glo dp s (B Opeians dogid pabadll Gulal
i o I Caialll "Oigan” Jis @l gol L3 Layy 3 uuSs Blaws bl
o3 4t Wl padeian ¥ el sbelily oot le oo Jgpill dule 215
Oy (B a5 Golais pat Lelus 50 O3 a8 i ys oLl A 50
el g (e daie Aslia) T 3T Mas gyl e el " Jumal” oy
i SMalS 008 o SelATS Capn e 9 Linw 500 (301 "I o) Wiy
Ja 81 g puadl Cauailly JiST 6 all Gt jiad 15 jan ciliuo Led Ja St
oo 0L sy Al Canaly W Gl ¥ G001 o i lead) HUaESH s s
a5l dejlaanll b Ll pas Jie

o>l § .Y
353 he Bty - el Jie - flasdl B3yt el 205,01 (g5 hune e
LS Y e ol e aslg L ol o Jaald  ondladt e Guliall e aiaY
1G] mad! B e gt LiSle JoSS ddpaladl Cagyla i gl s
dol il (g 331 Ay Sladl CaldW 2o g ala¥l claaiWl A st sael vea
S caila aslg LML W] (S5 ¥ oy Lol padia duad B Luuasll

PR

Lyl

e pomadl aibysd ail slhlukl o3s cuatdad Flaadl jla &30 o ye 3
ol e¥5a cByan s JShy A Gaill ) gl Caal e HLESY
carad Glaa3 e OsShdn ¥ G Lee Caliy Y IS ¢ gpadag (sSamtag
s de 58 B pazedyg 63V Aal ol Cugaadl (o ol @ajleay] Jloea
O Cauadl Aigae Slaglas caad 13] . dols )Yl anal Adiasll 3y a5ull oyl
cCiloglall ol (8 dee g3 Ul )lin ¥ 33U gi GuBYI

-430 -



ORI gl yapaatll sty By sece SIS 5yl ol (o3
ol s (3 el elonlll 3 Gholia 5T Lo i plailh 3 ol
O OV Caaaill L (AIST g 301 pa0) lds B Ley) @bl Aandles (8 Guniaiise
el gl oyl 01 eLanl of 5)LEWL Juol g O ¢Sy S Gyl (il (B il
LW dx gl 2 Lol (e ¥l Cra il Gacadety (g gad! e JSUE a3l
sl e byttt Jha s yandl 5l

B sl iad B el ordie Ogd pleadl HUall Lo s O o
JS 3 s JSuir 1r ol Laall AL, 333 i il 5 Y50
oLy COMSS! i el a8 doliiill uling @bl flaadl 5 . Cils
casly plg il yal LalS Blodl 43 e dazd

I3 (g o e gl S 6o a8l CaMESYT Lis cliaed oS Ja
St Glabill o3 iany of al dabiadl 30a0 Sl g pinga eflasdl piie
Juad 65515, 509 (AU Juadll § g0 loa SASINN jelilly Lol e
-l

- 431 -



1al ggd 1

glad Gl 235l Bludieg sialad] SIS (- VA1) Simpson ¢gemeas s3> (V)
(@>2341) VAAA @l Touching the Void"

Cuwaes VER LB Hedall s Decartes Les Passions de L'Ame * 3 Y @3, JUGL 4551 ()
Vg pagis a2 (9 Bl agd e osio ¥ ool ol (asdt AlaoSUI 2S00 S
cialiedtl 3aad) o As ot il (g Al A

o8 B gt DL rass o lilly laie Lgatanag ukand] qonandl 3 jolondl L5 (V)
o3 agiadl Ldhaie b Al Aadall b sy TGN Lagdally 350 2 dall
il o O3 I oLl ol lealt (Aboitiz et al., 1992). &40 ¢pe Jolall Caunill
LAY BUaGs a gy Jacl . (gal ()3 olaill adagy abe¥) alau¥) alass Las &l
S5 )Yy cdarw ¥ floatl dagy3 L3I ALY oLBTIN @ady wontpasdl oy aill
flodl g i Sginma B 53V

(223l Claci @lle (1448 2 VAAY) Sperry (6 yuw 535 (¢)

Aladh pdad duals ¥l el fleadl HUalil g JS aalal kd JalSOH adadll (0)
G Argaadly Ad aal! Asledlt Gt dayys CALST Lo LgSlgaaY o elad Lo
-Sperry, 1961 ,1a3 (g )3 Juoldd e g Auee dyjuny cilaglas daugs

oe Slagly e iobae Lis glsaad 8 @lle 1 (Y -0 2 14Y1) Bogen o 5 (1)
Aasla 8 peadl @le SUi (- 1474) Gazzaniga Lesbila JSGls - glaadl e S50
(e 5l asmatl bWl 3,5 Sl 339 New Hampshire jollies 96 . Lol

e dage 3 daid Bogen and Gazzaniga, 1965. «Bogen, Fisher and Vogel, 1965 (V)
Akclaitis, 1941, 3l axlg .Bogen, 1993 jtail fleodl JUalsl oy cibiacicls
Adeall 03 7355 e ¢ (Bogen, 1997b 114t

gloadl uya cliz Le Gordon and Bogen, 1974 :Bogen and Gordon, 1970 Gl (A)
(o Adiaia Ol W fles @udais bl LSl Ueaus Gazzaniga, 1995 PV-IRRU A
4 glgud! LW Geschwind and Galaburda, 1987 (53U - platil! §Leadl el 5o
- ookifly Slilgumdl LB &l Jd

-432 -



55V g e Cradll g Sazesl) Bl Craill LuysS it o) Glewd JS 3 (3)
Caeail) AlalS 3ubis ¢y 3 ygeall aied (5 pmuadl ) ilominl LB e as ) 1audas ST
BN} il 6V S b3 ¥ 2151 s ucpaad! Cacaill ALalS 3ol ) e

(k1) 1S gon 394l e 4S5 el 225 :North Dakota 3llethl 55815 (V+)

A el olg  AMSI e 3yuall F ! daaid S Apsbadl ek Ayl ois 3 (VY)
Loy (3 pubias! Lo s LS Lol st hshe ) (no Lallia Laginy cdlaxal)
@0 O gl e Jalg s Mg 3 yudes sl Lawy 0 Lo Lot ol (6 punsd!
Mark, 1996 wol;  Jaolisl e a3 W yed ¥ 52y uily JChy Augiie Vs

B e pghan Ve i fleadl HUaloly i e Bag)i B Jaddl o) () piase (V)
Ao pandl s (o Lig 5 28 JRlSIL 301 Jlms puc 38000 il dang Likes
dagn @ Ll (e daiB asly Ciaad 2 clitilly Lbaglly de I ¥ das Caas
(Luck ctal., 1989, 1994) clxa¥! e dlajlis Aegaxa 3 5,00 LY L

oS onaall cagamse flaath iy (20,4 (6 panad! el OIS 15 U S Sl (1Y)
3 e LeiSan . el W o (g I ot Gl Be s IS he Ll uedS O
(Bogen, 1997¢) g 50 cladly Lds i o Loskannl

2 aSaly O iy Gndead (e O3S Fleadl @ulals i 3,80 ssa5 . Sperry, 1974 Jhail (1¢)
(Wigan, 1844) J3V1 e ydie anlall 0,30 Craadia A1 Jaall 3l 503!

floadl HUalily muaaliiae 8 oniuadl HudlS e O'Shea and Corballis, 2001 Gl (10)
Lot lansliny el () oy e b0 a9 43>8 A il Lagilily o as
333U Gl Cailly @il jow¥l Cruaill Juiis pe sopiaad! Gudls S8 533 s
-(Miller et al., 2000 Peutigrew and Miller, 1998)

JaxSI loles 550U clacbiatl (e gag Marchiafava-Bignami o ,e jmasy (V1)
Kokler et al..) Loaysesny alel oLl Aadiy Guulad! meondl JST (o je JSi0
3591 1308 ora e ope Wik s ZaShons Puccelli, 1973 Cagunliall 38 (2000
RIS U AR PR UNCPRI I SR PR EIUNPL IS PEDRPRION [ PEWN: -
330 e Ulia Guad B ped Lo judy Liie G - s oy Ligdd wSledt Cuaidl . y3Si
ot aad jahaia cpe fleall HUadil ainyl Adaldt Shisdl (e Buad LS diile e
. (Schiffer, 2000). kil ;S3) abl il pa 3

Bogen, 1986. ()

sl oo tandt -433 -






s [yl Juaadl
HISAYI L3 g T Ol
elgdl yud p3atls

il gy iy il Y e ) lagac bl B a3 Gl OIS 15} Cayei Y
S s LI atiag S a9 5)sipe Alinoell g3 AShie g |55 o>
caziel Le le 3a¥l o (et ol LA 993 ey pluall B Joudl
(3> e 153555 O L Juiold (a9 e 3l 90 Jaally 33 & Haa o
A e sl 93 Mae I ol oyl Jai o
Wl a3i els Vg idayei o 09s L 05 of ¥ (o yiai
ad Juams OIS (52001 cidall gl i) pBsl 2 S Gyag
sl Glelo e awadl Wooster i)l

Right Ho, Jeeves" ¢pa () uglasgg .z o

393 iy ool @laae Comey 43 St lalt ulllsh ullalad g Gt HISaT a5 Wi

Cnid¥g cuiaadly Ty atbald oo 2ad) e gl Gulidl @lhas candy - 5843

Lin 3,810 Y JS 2ulgd aladh "Leglly’ Lgiing Y1 Lulgadly iy

@Sy Apiud s Waylsy 43Y LSlg i @Sl inbaglall Andlas £)a5 3ad 3
s lac

B et 1ea 3 () Ikt eSOt asf WL (6,01 10ia of aasicl

Ll s Liaa s o) o8 Jalat 0% 1 )35 )0 ipuudid mraad v lsS @l g

- 435 -



@ladlg Esla sVl Tshyialt el B o s L3l @lladl J4as o e g U
S e T 1 gy ol ygandly LS @lle asdl SLaiadl

CAdaall

PPNURUSIRTIPE- (L RCCR IR

3ledl iy agia s el Lo LdsSIl . e gdl 3ud JEES puolic LdgSl
29k209 o e padl Uiy g 53559 wsres le puaddl ndly s
LA el LS. 150y 3 385880 il s> Gl o puall GiLai¥lg Loyl
Juosiy @ladl 550Y Mol pingll pagkli Lgaaadss of Vo VE @uudll LB caly
cdagdazalt dolpe I gouail pazllt s

AR sl s ] e e gl ol rants 0,85 G Las s Y
Blaall @ity el 2 tus (Jadll O s Caliee; alata¥l Gblie
sy gl Ak

ol rauadliie 905 5,58 e Gudill e B gall sk CaBall yunty
Dolei¥lg Sl pe Jalaadl 153 JS Sl el 5 ydlos W 5845 a3 Y
B8 cilS of i yaid qosblall Somall <l ol fpag  Byay L55Y1 gi Al
T 9o 53) el aW L (g g 33589 (iad 33,8 e z9) Lagdl af pnalilane 5Lad
Lis o9 Lguudd HISBYN La5g . A cilallhiae SV Jhas dadh a3
Jiady e sl sgas 7l W > ee JLad 20,8 A5Uaa Joloo Il oldeall
Lokt W) ot Aiaddl uliles of LB Juashl @udaadl HLall (el LS
guuds 1SN Y W10 Y

aslar oo (NdguiSla gy et @hadl QLS 1) 5,LAYL s i
esdl" VAAY B jaladl Qe ety Lo nha g zoL> Brandeis (a0 ,y
sl L LY da B (695t Buydad (ByaiSla Cbyas " oabuuslt JRallg
@l 381 Lyl 4y iS58 o aiewstly alilullly Risee 38,00 le 5La3LA0
Sl Wl e

- 436 -



flasd! ) sty Jaald S @l e CgaiSla Jolod pundia
2 L0 Aalall Lol (pasay -6 palall Jaadly ppbond) Jandlg o lupudd
ol S5kl oot Jaadl 251 - Lgilaily Aeaadl L1y wLLEM (e
Jans LSy Lol s gag (OSISH A1l ATl it wlabee Abialius aging
3yenl AliLan 3jganl iy 3950 AT plul oo alides ¥ ISy (L
o S ey s3I Jaadl ga g pallall Jaadl ity J5 sl ovbaus|
valand! cpa bl oiia 3! Adyyle B pay ¥ 3L CBgaiSla B yiay - LS
CoguiSla igy ¥ (6 - V4 ualt) 5 ALES e Anall AUSALN clausi 133 e
LS Ly dat 5 3t bl 1550 S0 (o8 ppaanadl oilbols VU

aiSs Glasad Gilag »Sily o sdl Juad A5l paas alall Gusdl >
Gt olaziallodas of e olegnbs BgaiSia a0 Jaadl alagizs
SESY LY g Al UL 5 @ealal) dadlas GuSaill ax o
oleiilly jpall oo SN o graddl . Logas Bupsads cond (oo
Ssimeadly ala 5, (6 W dgaeadl e LAl 331 da yg wcualuall 23Sl
ol stima gi puSaull Aylec R pan oo sl Sar ¥ Ch sl Jiail dagusd!
Yl UL patical! @l @l ) 15 ydilis AStadl dllle a5 Y

3S3 e el AL IS ade A Sy - 38T 5aW) Jlie g Lay
Gl W esl) Gty YL Lidiiee LalSH ol yg Sl Gaw oS3 ot gasby
to el 3yLeall Uis (a9 oy of (Fshaie jud Coiomy of Auogs Adles
' 8521 Lo panal o)f 13 au ;<01 Le By S

Lalas S &y i dadlS Jrpiban] c@gandedll I J3Y) JLe 55a3 3,S a0l o2a
Slilas Lird augys iayisl flaadl 3 Gaya slale obiisl o of Lesl o)
1o liBY) 108 Jals L o pdacall s pald ALaLid! il ys e Gl

Slalaadt of 4S5 G aaw Lislal HLanl ¥ sl Julesll 3
LIl G ab e sl LeS1hol dudSy daygade¥ L B Auialill
O) aasd! slae Wl ool

- 437 -



B b Saral @lle o g gunplly dba s, 05,€8 (LAY J)lS aun
1ol ¢ yall Cavatia e alaacV

3 < (LA aaSLadl) Jaadt Adaddi (e p1g dobidih amgo ¥
8y 55 ¥ ST a5 pllad Wilin 3G uas 14K a3 )lis
a3ge ¥ Y g paas Y Alial adl i S pLaI s Gl
cdiee agdie el L ontlies aasall LaSy saclall bt
vaclie @lglls :35uate pal Audld B mants clidi Bae e 0sS
S veddl (B aeeis B Gudsf e Lgie JS (5800 099
U o SLalSI S o g0 elati) g5 . s Lgninga 3,05 ¥
Usra @hlecg s Jgadng Jeliy Jady 5 JCo o LY
Ly L0 00 Ll (e i)l 90 Lgadngn (8 dadiuas

). Lpastanss 4y plad 3,L) 3 sl 2z ¥ ... Alasn!

2 lLiSy cpalide s ayslain (o Lagas duudd Zluimn¥ ) OLAIEY Juo s
Labas Aalites Ay

F1 (i PNPESIG 1 - ) IPH) - SR PN [ O | I P D PR IPG. B TR
o3 Y laaie o Salg elladl B Ll 5,80 a3 ¥ L ANS L aulslalt lus
i yae 33 Y i )Ll B el el 0l L8 bl (6 i 3 dlihias W
Il labas B ol o oy 4iST iy Judead (oo W 45 51 Sl 1!
oSl g5 taidl g1 ol el Joe AEB A Juuoldill (e 43S Jaloess
AdS Gl 6,39 BBty Wbl e gt Al Laasdt Jedadl LA
ot Lssac dliinTs gi ,S333 Lo pn oyl cliies ¥ GLSL A0 LS. Lo
S 99 kg (S15519 (B0 (aiiy Aaing (may JiieS B s
il LBSS) Jadiy - LS (el Lnand) cilbols, ¥ (Lgie Aue 5 dc gaxa
Gagsx blia By Calidl b ASlelll BLil ty ales ((T=VA @uadll) L3ST i
S

-438 -



PPSTU W PST IR SRV

Bl e 185780 |patans Luakws] gl dagaugll (§sitaad! Ayt yaud3
ol gl I3 @Iladl el ol y I3 13 (La3B o pis Liadeld wilia o) tply
OST Adlilly @lall (B die pie Lo LS . 200 )8 JLa¥t dayg dataseyy S
BT g el 5 LY Gany A pie 033 5,850

Lol anal uaall il paSay B (LeEV Laudoy yolall il 1aa
A grnd! i p5ed B Le pinga B OF () punias y g LT aane
Slegles Judiws 0l el ue 58Il 1as 053 Joo Logac Jass dupac
walyHal At (saclall olg) eliiol @adl) sloetll j3 e (pe ALLA A
teloelll 3550 "5 gy’ @3l B jonsly Al &S jodt o A Ly (309
Il cyo Laals Ligd I5lusial o 51 1as Giny rsaall oy il dusls (pe
Lol Ralizea (Sl k¥ 3 dasl gyl gy (=Y @uudll) alnae ddds 3

e alolymeW e ore g Attneave ol auys puiaill @lle agdo
e s o il Lo gt (paniaiy Lagy Y tRund 23 W0 oo s Jo¥1 (M), 33
Gas Uia Gadazy ¥ SLE0N 10 L Ledadl Gasedll sgas e Lalad fagas o gols
1y gl padll (B fsidoge (piudo (lasad Hlea Jee Bl a3all
e sSN Aty las I Gl L Apue Al Gl Jie ids bl Yl dss3
3T L33 s cdlaty Wi Gasalt fles @¥ls 3 ok (e psedall 3 yuill
e A0l Y acgama Jia Slgd dalaieyg alladl 3 @Sy (Jod! 2320 S50
02555 G 6ads Law 3T I3 08 sty ¢ypdey ol etk i By 0
Sse ¥ Ll (B sl OIS 5 (A )3T 058 b (Sl )8 S e 1506 Y
Liejd . (V=18 @ ll) LudsSl jornudd dia acady ¥ ajadl oY SLasY 058
Hggbe Sas 5 Laads ST IS Jans

o] o Gobeatl @uasdl B Lisals LeS  Lgals uyd Lelgll 4 il a5all aggie
sealall JSCiSg  pSandl Jie Basall aldaadl e i8Il e J s
supramental dcad 335 Lgh ollasll oda JS ooy ._g_',.éf ¥ RIEIP P
B33 Aadlall joless . Jaall cladlas 7505 B8 Leadse sl ¥l B Lasly

-439-



submental sl cod Jlall bliae 8 caasy el dl GV auiaidl
oo Ll peosll ro AL 55 301 38y L3S Aadlall ol s il

Jio i gida g3 Bluse e lygan liybﬁcw R p3al Agnyd A
o glaa¥ e 5B T asdo cpa) i aST 8 ety JSLALN Jong g 1))
5la5 crypaion elate (babiun ila (s pill Ll )l @lle Jhaw - Licly
O osds 5,58 5T 19,85 el @a)lS81 Juol e cibesly ) clale ¢y
91 AL b3 s 55 LaM Ailiasdl (e Le s AISAL o st Gl giY!
S 99) (B il G Baalodl B ppia I s le il fLST gglll Gaay
(7). J5liall LB yalt Jsen ot Afloxial JSLEL Jod s bty s

Lt 5501 Aacdo ¥ 2 A

Apaanl Sl 55 es Rawalsh 3y LidsSO of Gy 118 @uaall
205 A g Ay o Silaglas (e ML 1had Jiad L3l lus 331 sall a0
A puall Slaglall e e e bl ade o5 e sl Apand! Slbls Y
JSES I Arandl SN (0 3508 Ac g e Auiaall ilaglall 5 i3y
RENTAR I PRVSRIN

@l g ol L Buelibh oW j30,11 e daliiee glsil A g5 LaS daally
LS ASHUL e Bpnac 3ay axgi - Hedl @bla) Al o gl Loy ol
(ol LeBlows 8 Liaal Jy dads Lalgioes 8 Calises ¥ oL sSOl Ao
LS e 2l juaic o gSa OIS o) Log Baidlg

9 dS M I 63309 oy (053 quale IS abolis jasi s52 Bl
At 489 AL oy Lawar WD) jgla3 . Dain sy a2 ST elyoa Il 4 g
91 95 Lo sty s VL a1 9SO o puSalt e L Ayl
-JBT Gl b 09S5 aBy ANy pelaad 35S Jsbol Lidg 3 iy uid!

O30 Agu JB1 Bale (5555 3,810y Judesly &da 5,10 3 allall el itl 250
e o) 3)03 B i) CBMEAYI @2y ipals i Laadsy o3l e LAl
et " GuSa 3 pdad Suga” A Jals (Ohaianll jpuall sleasl

- 440 -



skl Lg 3Ty i sun 5 Leidh 651 OF Sl - s (ST L ead e Anylall
e LT 13] ol yil (pe il Redag oSSy JS lidal pidglalll Losiac g
Jaig «aninl Les Aa ikl LdsSOl Al g Adigies A 3300 (9555 (Lo S0
(), 981 Jaolis o 3lasly Lus JBig 3

AT LEad gte Jie Luandl sl 0B Ll Aygand! Ay ol el
5L MY L3 daad) ujaa_n S Ll e gl Arvasdt cilbls U
STl Sy ess Laie soras all am g3y Jaeolindl cusly LLAD L3S
LAy

2 53yl Lpan ol LS el ings (40 @unill (3 Euniinsi LS
Lebadl Jon 48 (3 Bploiaa¥) o oo sdaild B leadd Saydoght jageatdly oo L
Ll ¥ Jie A58 ailanit Alill Haualdl )oY 45,0 Aadlas £)a5 (s
elatht fpo S Jon 41 Lo LSS daits o Jadsdl e O350 jsuall
LT LM g 30BN oS puadl opiitailly o1 G puaddl clelll 3 (6 pua
OB LalS 537 5 ety S AN uasd oS as do s Las 353 J31 JSa0 Jusendl
3yl Bagam By Juredll b Lasbics J31 Aalaill cilS 3aT g puandl zaall
(Al I ettt anGie (e Bann ) Raiadl Ol plics Juas . Jaalt ¢ras 35500
B UM A0 pea b A SIS ASLERYL aoai3 Y Layyg flaadl Blgh aadi B
Cras Ayl L londf JB1 Guliws] il . B1SH 3485 JS Wilia o Bll doliall
caally aBlgll o Suad ¥ Layyd Iy Hud oIS o 4 thids s (y6S5 0B . Jaald

Qeusdl L)l e Lo as ) @alis e Teals Buclgll jelill e 3540
Olaaldl Cayd e @ulg Basdly ATV Helie A5 eVl ety 5 il
Lk oy poleas Y1 VLY Caliag AiBlia 5T Alex ugd (B Sled plaily
ol 1 dausiy - Caianll 148 (e iy (2l ey La o Jad B Al
daiis ol wypd) Jie LSy Mad ol S Jeiul Jole Wlily pubws Y
AV Gl > 91 02 Ada 3 Ll eSO OlS f ginl gl e e (M) a0
91 BT Ll a1 Lgild 3 u g5 casdl WS atl (e Sass JaW, Ll
e 3iie B el Y Gl

-44] -



Gl ¥ Gl dwdy (o yay 0 Juladl pde Gusledl Jeadll oty
Sleadt ¢pe Labadt llit) 8 LSS (aia el OlS)ally e sl duvasl!
Ll o le e ualslly judie ) (b sl B Elimyey ol
13 Jhe e 35LAN il etd A 9 935 B Opaged! readll o daan )l
OV I« gand! padll pua elod ) Lbadl 2y yendl GloLill (e XS
Aabiies Aol 4 grugaal craadtl oo Lodid ojliae Lo 21 550
O sl 1L OF oSean J SLS (e AL S GUA pundS hytsa
Sy Ay gus JB 30153 33 pond) Ll oSOl cBay sl Apeanmllg Al 3 L oSO
ois Blad oSy ¥ Saantiag flondl p35e 3 CalBEY! plail Cadlust il
W3glall slodg gundl padll aiie elod maydid ;3Sy Jundl @gd (9o ALY
Floadl (e pUaI 13 OIS Of T B pad ¥ B gl gl Lagdillgg aela¥l
! bl B LeS Agaya doghas. (8 laia

ua.-i-..l.ll i-\/\

oo iatg w8yaiSlad e shl dayingll (6 anud! A ythd Juadll 1aa B cwand
Lt 8 LaS e sl e Ladty L qealally HLSaM Sl @I o
VMRS | VI 1 S DR N | I | Y W1

35Sl Jie gyl dyall da gl (oo iSO O Ao yall o2 255 gua
‘;_}.BJI Les poa2 Slaleatl o3a . e gll 3gas Holxid ‘tLLg}’b da daeidl g ol )yl pall
Sl e wlaglall Judtonsg (ol $loall auda plady g0 Lelgdl jul
Sl St ) anlh Ja g walsdl B dansl

Jaiaddoled W a5 ¥ .5 dlie IHSET Lad Y el Lag 5T Aeath AS
A I sty 5 paadl Judsll Lo gns g cBusd! LgaaSlas

Jgo5 3aiad cond Andbal asndl pwdidl S @l walide s jpaty
999 AanIlall Giuss (Aies Ayygels ol yad ol @llall c.s‘).-.a.“ Jdand!
9 Al dolad¥ g sl U 3ugall (59 coladlally HLSaY -3 aldl

-442 -



s el oS V. el jud a3a0 Hlgs Ldadt Ja 1)Ll B =53,
Kiady 2l @bl i G el el B Wiy g1 380 e ol s
LA @l

amll (e laubady 353 28T LdsS I A0 5all 3udl ol oljamtl ga55
O - Al Aboelll dgan 20 &a06all daylyy O Al s 3500 Leyyg . alssll
O 3705 s Jmae Sacbins 993 Anulil) Aot Gblidl I clell anza
9 ed Baaaill s oW e JalS U il Qallall S GOV siad
Luols flaall ande B 3500 LIV alay Ul LIS ¢5S0 of Jadmey &sas
coy3 ey Ala b el e Adliies

CBa3 Y o oSas - Leanulis B Lalad 28ty a1 Vs (e Gl i 5 y50alt
Wilen Los pody ! bl Gans 515 dasB a3l sl @l
Gaci Abyen pudatiad ¥ atiles Adsybay @Il J3ST 9i Judiad 8 sl
U3 OIS 13l g Aaldl Ada i ohgs dad )bl s Jial Y as Y LIS
Calill g yadl Aaenlil 5 @uudll g g didl B Lgac 5l & cilS Lo
" tlwdd Byel” Agia B

ass iwas Lo =Lyt sSU 01 @Ladt o LB sdl L1yaWl B s Le
atiay =331y Baatly gl dls (Aaensly O5UL Lslio Slasg clpragyll e
Agmac LS Qe gent LG 358000 38580l bl e @l S5,
cAR g oIl adadl 5ol cny el IS A gun gl

- 443 -



il 941"

(e al) il SIS (V40 L VAAY) P.G. Wodcehouse uglasgg .z .o (V)
aobligdl pbaloV 8 1,uaSy 351l daigtly d.\:u Cnms (LS ichimera | pS31 (Y)
(E20al) Dbz 33de 3 auud (e Bale O3S Funs
Sl (@ padt) aadall 3 S el slai :( - VAto) Jackendoff (aguiSls 5, (V)
Consciousness and the Computational Mind".” 32 58381
JackendofT, 1987, 1996. (%)
el @iy LS IS oyl JackendolT, 1987 g (o s jlaws el ji llia (audally (0)
o2 opalall fa 124 tSicwert, 1998 ¢ Strawson, 1996) s wladlaiaa Lgic
{Crick and Koch, 2000.
((Freud, 1915) "The Unconsious  ygaddUM™ ;e allis o (1)
(@2 3) GSa et cpuid @lle :(VA0A - VAR +) Lashley JL2Y )15 (V)
Lashley, 1936. (A)
JSI il 3ttt Lo ¢3S . Aili o A4l AlSLas LISl oye Stevens, 1997 yoc (3)
-Metzinger, 1995 15 (10
Crick and Koch, 2000.2003. (V)
In Defense of Homunculi™. a133¥1 e Lelas™ olgiay Altneave, 1961 Jlas ,Lil (V1Y)
lue g Lol o piny - Sl 39Sl i eloedll oo Addala (B Aol o380 puay
U Ll L3l 3,800 Le as L) Agud Al 45K
()Y Gaad 3 by, (147 2 VAT0) Hadamard lelos Al (1Y)
FAradl @ladl @es . VA0Y Poincaré, jugid Gulasd Liaily Hadamard, 1945 ,0al (1Y)
Schooler, Ohlsson and) (a5l ;ud 1) a8 (S ¥ @iladac grasdal Lo )d
-(Schooler and Mcicher, 1995 : Brooks. 1993
2 l) 350 J5Y Ly a3 Bpnis 06 (om 5kls rads ubeusn] £ dGj VU 58 Lyt (18
B Baaieiag Ay el 50y Jadenl B g indl Lus Sacks. 2003 i35l (10)
23031 Lo JS g3 3t Sy 300000 Adoecs JSu B Bubann 305 ey il

-444 -



¥ gy ol 1 Sl (s 1 81 30 Ohgandl A STl D33 B p3 (DS
AL s J1531 Ay e B L

cariat! e il causd i@ty el g L 3a s )bl ols g Sl s Gav (V1)
LSt s I Ap00an ol alaiel ks Ao ol 5585 Laays - LaySis of Lol
oSyl o2 e skl INSULAF 5505201 ¢l s @idl el asl=ul

Kreiman, Koch and Fried, 2000b 3 Juesesl! e 3aall Al bl cuogs (V)
Kosslyn, Thompson and Alpert, 3 (eualoliad! (i Il oo sl jaguaill bl yog
Kosslyn, Ganis and Thompson. 2001 :O0'Craven and Kanwisher, 2000 : 1997
5S35 Lyanas Ggundl paddl adia el 5oiad 39,50 e 2asl) Aadys Gle ¢33
.Tomita etal., 1999 il (olsglall

Shodl Gl Goba Y1 Lasd H1aLis ¥ Aulenas daadly Al Wegner. 2002 a5y (VA)
o3 bl a3 e Ayt Ll B e ds oYLl ey B mlas U laadl
L s Bogaadl =3 )S0 g anSalt (3B ghl Baas ()i Ws B 1 )3T padked (fB15H
als e Jytaa loadt e fo i OF sy - 408 el bl g0 0lSg Jab e
Laadh SlbLo,¥ da LS Mad Jgtd 01 Joladh G5l et yadl i pubans Y
Seloelll ¢yn 3yl Jid ol S5l Gill 8 532 pa il 2S00y oY

- 445 -






e 2ulidl Juaall

=9 Hlls]

s fgey @giybolis (uinad oye Jadd
i O epall Sas e sl I 0152850 Layy

YW | VLY

Ao 35Sty Aan 1t puea¥ AGiLalt 35z Aapeudl Jgundll cdglis
NS B ge Lanylay Lgandig Lea dogusl o;u,_;sfdi Lis S Jaeadiy el
oakas Lo e gl psi 2 @ealill JS @y Gugud yag LT I Sleidt ot
53S0 of Liamalig e oIS Lgladasl uaall LS g (Jadll sggang celiliald
Lialazal uelindt Juadll o8 Lisy LaS . oo pld Auumadl cblolyiy¥ e
o0 CaiSIL Lislanal ope JB dgygads Allon Eigotod By g aiadl pSeaidt Jalsay
nne o] 3 6355 L Agpeasl Elas 1 alule

3l Aaalall @gile ;s oo il B yay ga¥l olgy Ogatelt slaladl Gat
Lgsalluas Julod 2Ll g glall (/8 e sl daole clbLS)l 359 e bl
Ot e Jaadl s 50 = JS sl - j2iS Bag el ot plaiinls
sl He Able Apylal LY sude e gl duadl albls Y1 Calas

53 VAVA 3 Jlae b flandl aste Bllo Labe wlsyS Gugadys 1)
aud i) ST Jalds b} 7adags padiy La” ol "Scientific American”

-447 -



faa S g8 Ul coand (000 )5il (no Le Ol s 8 Al il yLakl oaa JS
coelsl Jasdl B pSall Uy

Lislaco 3 (e g pa3 Jae Dby a5 Lty jLase 35,5 of L),3
elgd! ekl (o gy (Y- 0¥ s Nature Neuroscience" 2 Lals, g
Lgitdliog Aash il HLSBYI ¢pa ALaLaS! A gandl oligs dadls ,Siay LI 1o
Lz B g0 1) 6> T ST (HagSall Aid Sol> y35e Ao garma usd Uil
Ll (o JulB L slyudl 3 ssligudll e e Apale AlSAe cuaod e
aelyd Wling (LS Luaya Ly aselall (LWl gty e yluadl ol 5all s
- Jydae JSo fladiane Hlbl apadt G L sdgdt B caleLicil Db alyla
Rl e Lagae mamo i G g - ALl el UL pe conliny
oLttt JS o Umpmas 055 of Jaisnl!

6 Joe Olub,a phe V4
L g Sl AdS e

A8 B alall la s (e Juld Y

Lo Aol ot Oluids pat1

E0 A Bl (B sl 2 glsuad iy DLl Gaind e Sloys
O A AT e ST alal L e ol A1 Elus Vg $Loal] due gin sl Erlus I
eyl il gt Ayl 028 (B L3Sy La Cayas ¥ ! 3G

Sy ST Lgal] Jguaglt Say il ag¥l e 58,000 B Litylae Jiats
t:‘sd—""—.’ laay . edll 3i el d‘)’?' _9i c Sy Jaadt QIS S LSy ial
Oe Wbl Bvin ol LW ) LolaS Jguo gt Sas i Syl LSS
SVl Lgenas L3l esbaabontl Lolls Jaloesh caalitg ot ol oY
W e g olaaly dallly A yaly

ole aatiad o fll (@l el W A€ a0y - Ay alls ls &4i i oo p5ds
Lnas Elas Oo Ae gase s ol Lo gl Lwasll Glbls Wiy .&LA-L“ Ul

- 448 -



CnSaill dogpis sl ¥l B raioly) Agas Bg)5eds Bayalls Al 38 2lia 4S5
LY Gans d e JS qanbaa’ () = 0 @uadl Hla S Senlill Bl LY
s sl Appasdl

o A T mandl Sleal Jac oo LlsSH olan Li (oS puaid

PRV FSTURE WS

sloell) asia of bt oLl aladl lgbaadl B 5ySantd Apatantl Gylall e
QL3I (e Alysls ALt ala¥1 I cobslasia¥l of el vl sl N eblasy
Ayl Az dall B AS il aay Lgalaal paad LaS5 (6 - V @eall) 3353 dasly)
ol @hnn 5 S B yle go S 1aa Fals% . ALE Apgual Akl e
cLat S pdang el I3l (alomy 05 Jia 1 egunddi (B

$loadl paie L cye sty LaBSS e gl Aupunatl oillal )V (yasials
UL 35S0 ¥ Lagy (Y - V) @il V 2 ¥ @usl 1alds Sl Ley yg)
dayda 33l g ol )t 33l 8 Ao ysilt Ghaliall ,alia J5ae esld duraall
O3S a3 esdl ol st flandl padie 2 day, Ay eall g5 Y an ¥y
oo Y iiald 1 () 2 VA @uidll) glandtt (e Ao gibl Silygieald (B 13guazms
I 130 (6333 Y - gl padll B 5L a3 oy 53 a5all Legas
(7 2 VA ) i 2300 Laadss ¥ LSS o (S G35 ) Jasld

W B)a 3 Y (VA Jem M) gy LSV I Jgams 1 Ui S ¥
e JSs Aluily Ll aMSI LB LaLites aaled s Fusd! LLadSast

2809 Bunagyl Jatgalt :¥ Apuin pilt

Aun L etas S Elaril Lgalane S0 @8 Of A8 podl JLadWl (e 5808
4y Ang) Jolse Lebacugiig agypad judg Aulaady AaB3ag daspew Jladi
SLoalSasl Lo bl Sas - oelsll skl (dgild 3 a3 ¥ lax duswaiiag
(O Jeaddlg VY Jiaill) dale 35lal

oM pe Lt - 449 -



23 LSl of Aada STy Al Jalg Jadd @l dongl oo sl Jolaty
o2 00 St Vlg dasda il gy m el (16 Jundl) AL 8 dn ¥
Aasag3H Jalsall ipa 5L e (e (15Ss wills Yl . Jaild 33asie il ylana
oesll Liaby a3lsll @le o Legalys ol Alaiomdd &ilus Y1 S ge Jobanl!
"ol Garll 13 Jang acs Juiead 3 @l Ayttt Lot Gagiels
e a3l Jadiogg oV -V aaall) flasdt 5 dagaie sl Jonbpd JLE Jges
ool Ggima 5o Gazlll laa g gies . el 5ll

o3 el Aya gl Jolpadl gon Lhay 3891 el SLeandl S0ty Las,
Ains e 0S5 uSplas 1 Algl 5 Sas IS 1Sy 13 byl
A ag) Jabay panss (il (8 Rdls Bupio Jho sl 3 ey ol
Y -Vt )

a1 ¢yn i e Jail) g Sl Al U3 o Jaimg
@lSsba wdlaanll (M jatiuads ApjS e SAST i e Apale¥ BN Cigliuly
’ (¥ =10 @l Y1 Y @eaill) elsll jpnddd LaS5 Y duses)

Basncaalh LSS SLBMES ¥ Ay it
CoMIAY 309 Apamall LIS (o BMSSH o Juienin ol Bty st yie i Ly
padag (o Sgdl Lgiapis (el Layy duac LA (e ailine Y oot bobiast
7309 s «laNEYN LS alins 1gd Joall (o (15 o - dudlil) ladlasyS
Sy 193 Gunly o JS g 35l Ll o

il Sgimll e Vyene S5LAN COMEN Lo ase I adews lasd 35 3
1933 gy gl s IS s yaadl jad CONES) HBLE . e gl
sasie 3xlaicl ol yBsass paims ;8 AglaW Alaall Cieen (Y- @udll)
(V=Y @ilt)

MR JE Jans e (Jols . palliasilly mamsd! 3 cilaMEYI Caliss
~Jusesl) Al cBMaSY! L il Hlige g ey Layd aluedy agdes A3h) Cru

- 450 -



JBi 555 O g 4 e - Babadt %) 1 e LI i o Bngus JBT il s
clidalt I Jeas Y Lasyg comob J3ta e Eadlidt cladasyl o 1Hlas!
(F=VA @andilt) ALl Adlall 755 (s (il

@eaill) 5t LYl 8 e Y ol JSH Apuslss HLae ¥ o Lising 13]
calized 43) Lie adet of Lo uolsd fiall uasdl bliidl e (Y- V0
O Vs ol T OIS 13] W iy ALl o j 1 5 oo (605 3dus (e
Wiiall 02gs el s GBI raall daliill yaliuyg ol S
O At 20600 Bacbiney Layy Aoy Adall 350 (05U Apuand! cilbels )Y
o222 0355 Loy - roundl paill pudie by Auala¥l Bslall Js g
oo dagd 2505 Layy (JUEM Japew Ao 13805 e sl dpuaall bl Y dx g
i Loy dollidh o o el3halis pelad Layyg - g Ll Jaad idlides (iead
2 litall & yaa e 5 Ailidea da gl Holaeis Lay) . aidalS @es (o Jybof i3y
alBo¥l ois LB Legll sasg elasd Adads HuSay Les Dluld dalis ol
EPON-]

Qala¥) WGally o palt JuSald ) 1§ duia pat)

Apolsl o2a "CalIST Agruac L Acgand jime Adual gryyeall Jikel
13] of Agandl LI 028 aomsd @ 1] (Y=Y @undll) Aadladd cpa ayioa 090
fas Jiiad e 3 plen o g9 sl lld ] e ade Al jomas iyl
B (0-Y JSLa daliitl Taa’) glag y-Slae sl JS e Jsinuse
A3l Apenall L3l Auanli o puall

peady oyliely sl aibolin J3Y e i el el (B 1 uSanlt ¢ Say
S5 @8 13] Luely gy Of dnsd Sag ¥ sl yid dn g o2 5hie JS ad - aBay
ALyl A5ST (659w doy Pamg (Y-F qeadll) d d bl isage Wilin
"SIV e wg it iy gpiie dogpds lin - e sl Apaadl cstloli U
el G La e ek arulie diany 33335 JLitaly fleadl anie
s s 4 s Bpalu¥l 3acmatl iyl 13) (Y10 @ity Y=1Y @)

-451 -



axo¥ aiiy Vo elgdh Pl angl o domg Il eIy LS w52y (o LI
.‘5)5-‘Yl

o8 Armanll LI SIS 13 i . Le g 535 0 (gt B idadall oSay ¥
e LgSaliie 75 US 13§ Sal® W) ,550 ¥ B ols i a5 gl @t
doldd ¢y 098 e dMISL £19 W joe (6 daud e 4SS e 53 Budadl L dad
Aol s Lgie JS Jiad 03,8 Aucolid ude B 530 saate

Aally gt padl puaZall (ree 55 naggal dauandl 338,11 osSE o =A o
shtet oS (Y-F @uuall) claeddt U3 olaglaald Lingac Lagdhis aul ¥
lane JLdiot Jlod AS)5al) Luolsdl muaty 3uagie babe il agesdl
oag Al 3ude (o i (53le) sgandly . Lin Aoy yin 35ae B LIS
TN PR

Yol Litatt Silagriaad ! 10 Ay 4211

doltiil) g il M (gl gl (ro Tt b b 0ne BSp u
e gl (b Agalol Lsylay e yany il x5 ASrill Tyl syl
o Apadild S5l il Mg grndl il paBia sl M Gaplalt oy
b Arragidl LSl Gaad (BN e ol g oeled oliidl 1s
.(\' - o p.uu‘:.“} Y_\y sq_......':_ll) auclgll
o A el SLLEW 55 o gandl padll addie sl LI} Jpuasll ey
sl o el §ion B aaludl Ig¥1 a1 €5 13Sa g il
ol Lgaly sl padll puia 3lalie Il sasle @lLEY )3 @ - bl
o gden s raantl Jienl dacugty il ol ligiine b e
@89 =sird JS &350 WLl L3 JalS gdis il y3¥ Lol Galeas Y1 Like GloLia

(7 - 8 @) g yrda
PR PYETT PEPPYOT PIVCT 'S WAL PN [FYPIPP IV
Y

-452 -



3 (T=V JSLa) G 3,0 Hlas idadt ! e Libadl ol 18
elgio! AW A W1 s (ASLE Tl ey oling o g lawadl Léaall cleell)
r2o ! saf ag (T3 ) g puand! e sy Aas )l dpaall LU
91 (N Jaadll) A9 g puadl bl (3 ol Apandl ilbolis W1 L S92
9t 433585 9f e S et adl o Lisbaal ud (g pgdadl Hlall Ll Le

g gl digl

Watally Axdladl SULLI )Y : | A yalt

¥y Al daglgydl Lagds @ gdl (6 9o SBMEM cliSaalivg 2 Jolill
a3 LSl 33uae il o (Sedill) uemadt S iall o allastl o ysll U

Aaagriadt Labid Aiis of dadls I 5yl LS @i (Sees Byla
Jad agx fpi5 Gl o Sey LeaY 123l 2palad) Glslase ¥ (£-Y @uill)
0353 OF e ) e - LIS Gplamial Jouad e dpan 00 400001 Jeudy 159
9o oM Jaey Lo liag  Aaals dande ) sboeldl y55a cpa doolg 0t A dle
adie e dpaSall daglg )3l i puSall e Gl ) Hlais fleadl aude oISy
Uaaeg dasls dailgy ) @uendid! 12a Golais . Logae @lane walsdl I floall
Aaaldl daglgy1) 2ugatt lalsl sole Easd ¥ L (T-V ualt) Lol sl e
csletl - astoelll o LSloetil - 35loelll SlSLEN sgam B

OB V Al yal

Leale "5 Ao pe ASuSlil Oladd alades (S1HaY! el L Lay)
Sall Aabises 33 geatie Ol ya5 B Sy 1B oW G Laa iy . (0-10 @uill)
3S ol a9 44 33 @l g Maiie Lol Jamey Vs . (220 e Yo o=T+)
B salEl e Al S Al Ja5IL Ll y

2B Aaubtrd) olladtl 3 Catised woslyS5meSdl Lo deladt 390 puSe Lle

¢ .

w8y ) Aslis] i) oa Bl ey nadl S o g S50 ep le data
(83 Adal Aadl (e pe By Adial Andl (e dapiadly coel i ¥ Lay,

- 453 -



LSV ¢ye Lita) Lataiill sUailil GG 3aiS @gd B ot Jiaky
ol o pianls Lol sy 1 Amaaall LS g L Bl 5

JoLyWlg oI 1A Zus !

A Sl crm ity - BT Lo oIS M LI LV a3 Sa0
Jaal (oo oW sl daeaiady Sk I Aed iy s3T5 Gaully 5500 el
b aule Uieuga iolel G Jaad oo olad¥1 jopny - SLELS S gy el )
AW iy 433 laiae b paSliaiy dadi g e o Apals a5 o J200
Lio N poge ) dgan 53 oSang Ao gylall Aagll e Jaud J lel e
(Y-8 ity ) -8 il e, A o Rl Jlme b Rigne

S LBMe b R slsSanadl waabill 03a JS e andll oSes
do yodas a1 B LB Gias g e od e )EST Ay Sas Al Aria
oe oL Sy (31055 @ 13] . elonlily shall oS B Legliia S50 pute
Ero oLV 035, lashuncio Ly oS 3] 13,0 5831yl et I Ji
e sl pioge jamall raaall Jutiail jujand Usllas Jawd ) el
ALl LAY o Gudlindl ds g oW o) 6f  Jalt jimdt oluws
(Y =V ity VY i) LaiysS3 el Aol g

glold S ot Y el o ol ol ¥ Ly, oJintasdl s g0
3pia e sl gt S WU Jan L (Y = & @eadll) ey il yo¥
Ol g2 ld (e 53T pin g Jgidus Jaol M lei e oLy e “asliey
La Y (LG LT o gadl Gl sl el

o3kt Jlainl 02y e sl s B3y oL BN Callndy 10,85 Gaww e e <Ly
852 Cn 3 4ilee ABDLe Lashs Ls 1585 ¥ Lay) (@5 (09 -3 jaetie Arnac Aulasy
sl ol (g il g aleza¥!

W - s Ao gl cliualt cloetll elonyi S L3 Al aGadl il
o210 3ol B it gt po sbaoly - il ci s 31 ooy 43S s

- 454 -



‘u.n.z.“) JaL'CUy| Al ia 4_5.3‘ e Lg> 9 (G—rulin axlgulyae ‘Qe.\.m QLA}L-.“
JBaania eludl e 53yt gl ologhall 3ad eldy 2aaS gag yTdxgaadt(E -4

cre Ole gamnd e ol WY ST (e #1530 B O ol pa¥1 ey
Boboeia W o iend! il 8 Alalall el juantl L,buma_;:._u L
OSas - A9 (6l \_xmusuﬁ_m,c__.a}n&m el A e by
O axg Jie Lied ;2850 5yl I Lol LIS Caals Liagd
Joliiy W1 ¢ye OASEN olins 055 Les) -3 juell dusflindy 3gang jugd 5f B5lLa
te Jalaty dolis )W o bl 65 @S - Jawal (A led e oliSW e OplEtiuns
015Ss Laay Lol 028 L3 . Lgigarlgn Hai A1 ol Bapasdl &las ¥l i LY
Al aaall dda sl day 3 Layg o Jaal S el e SLERIN LSS
e (Woill cilis Cabisen 355 1) Aladitl

L0 oLl 14 syt
oY Aajon B Aolig) ela¥l o palialt Jadll g fpdS g 3as Layy
Lo 5 Jatae yusiS 0990 - Lgmadeds - Bmuaall LM SGALY aay 55T (304
8 GAU LMY Baeliue Ao p bl ()2 W ey (Y=Y @uudll) 359 malls
s GouLnl LW dmss Lagy < Vo BISETH 63 31 BN o anlis
8L 1y5a0 (M) B Agmanl WS fro (el 3300 A o Joualy SR, N

cAe gazeall Solll

3 a3 Liglln s Apeasdl LS oy Ssdl dobdiidh el 09Se ¥ baa
saclies (93 s)‘_).a_'}.wY‘ wie sy LA:l_) &Y ‘U";.9'|| u.’! P\_I cadlasl Jouoy
Y e a0 el 33

.3 3aakl Aal Andles 35,8 VY=t aja B palill cileliy] ol Layy

L3 oST1g malig ylo sV e dids yal)
SIS i g Aaclall AGally slgtly clelll B sclinei 35Lall BMBW sizes
LM Lreandl LOLSE e oS 8 S s 13500 555 Aalleall 50

- 455 -



35S G Jadiy Lapllel - e gl candt Ll ¥ ¢ye by o]
o3l Lpeaedl LS 3L RaBanll gsluilly sl albly,Y dadl
Agmanll Sl ¥ sl S Al G5ll dalasily g el 3alidlg
Bupanll SLLLIY e (652 zuad 1B opuolic o of 6d) e sl Audaiall
295 Lo =Rrialill & a1 saall iney fLoslt LYl aas . S35 9 e sl
(0 -Vt @udll) algs

Of o aadd LalS HUMS Sl daadiinl 3 pme S Of geialgdl yul oye
JSES G LY U3 s Jadl sgea GILY Busllae e sl drnanlt callals, ¥
e Cabiell sadle HUbYI ¢e cibslaie¥l g le Lo Yl dalss Loy, - LY
Lyl il g e sl Aeaall il W

ilastel) (o peal il dagonld Fiia S8 Sl JISLET (e o6 pmy JS Ll5SOH
oY BLasl S0 e sl dnall illbls, VU 3lag )l dgacally Zou puall
oo Lebolid g gleadl L Buas p 11 33503l 3057 olSill Auiols L o<1
.33

30 S g Lol ey

O Laas A8Mali Y 119

LS Aol il ;a0 pa Vs L3 3,391 oy el alse ¥ g s
ornddl o gl S By (29 o) Apnaall SULI, VL Gleh Bunls
s 5 B Bsanll o Byt sl )l A1 RIS o3 4y el sl
oans ygea - Lgninga B Bl SISV g B0 M E5al (D dazs silgin,
drmand) &z 9l gt 3 patiaald Ay)ylaall paies ciloedlaia ey USEL (rassiSY
F¥3a Jleely Lilee da g (a8 . oahl 21 55131 gynadl e

(g3 e AV oo g G wdh s pualdl Jeaill B Ening LaS
(3599 oL HLAT () el atast g 1Ll cilginn Guas las Lle
Baaziag (ool Glatt) D0 purey e gl Ol cpnens3 cpibandle e ool

- 456 -



A HLST (et 3y alladl SV s Gavay ¥ JSE0 juuS sac) Lalas
dpmac glec (B Aakaie dpolgd) - Asloelll LU (o 5,8 Ac gama 399
LS G MW HAd Gurwd - g a sl U Salins j a9 (o0 Sasgae
Losacay) AL ey 33000 300 e o UL S8y e gl 3 s Aauansl!
Jelans bl sliac ¥ ol Laubsy cadlaias sty (3L Y1 @lals ol
Saaliaadl ya 5ol i calisey ¥ floadl 3udy e Loleli oo (5531 JSi Lus
LI (e aSLeadl COMSY ain s e gl Avaadl bl U U jpua o

celelll pue Lo At

3130 paall LY Tyt ol Runiasll ol o isisis ollaf <o
coesld Aanl yaaal 3 s 193 coali A8k Blalil ol (Bouos dupinc
Slyad dols g o Sl il jagoll daledl alladdl Aaai Lle olaShy
godl 1as e Adgad Auytail L BaB o0l cadl L gl LSd auaasd Ayl
SN S ABISa] ypaniiy e ¥l SLANS LgeLind] | Aotill Fygacal
‘#l puleax] G393 aS5hug fladt LoLiS e

(¥ - V0 uill) Dehaene cnos auylal 7yl B Lisg plaid - 509y p3YI
S¢ae o8 Changeux gild jums Ol Aakaiadl Lis gyl 3 55000 olladly
Lol Sl BU J5g0eS phgais ageall (LanyuSa o O puply LB sl
st AW Aot )30 (), SIEsW e S (6 paadl oL dusbiall
elond (o Bpna 01 A0 oL o)pas edalid B (Lt iy o, SLnd Lol
doliill 1aa ok o 3yoeen - g)landl clxlllg a35kally Lguadl Gaidll anGa
alygl daloat Suiall Appandt LIS s Bsle 30 ) Jguosld iS5 A
Jin 51 By y00 soliasg Alalall 3)S108 Maaa yags Jols IS, alagl 3l
oRalghl HIail) Baars )b aic aldl Jeadl HISL Luoe Jie 12 . dagda 33!
B ¢ro ,3ST £Lay ASLAM o2 J5u1s udlinll gy . (Gusls Juaddt 3 YA
Al el ey el A Jand fa sLadW byLE) )55 5ty Alasd 8 ac
cpbadt Jaadt (1S A J ot B Jan

- 457 -



oy Litiin 38y Laginin B ong 8 S @l yiien lia o gudlsll e
aiadly imaymatl peddally Aatesll Loladlie 8 el JSa, LS
eloetll Pio —3igas 3blic o ool docaatl GilbLs Y sleaBly @l
coelall ud a3l loga (el padll aude sl (e sl ialy A9V g puadl

paalie B Al cilia yall o3 e 2SO o) Jsdd) e Lagac el
(Uikiies sy LILE Lgie suaaill @) S Cabins ¥

SISl laSO s B Lgie yuad 3l LS (ol g LD Wilin
bl i s Slewd! anl Gle criaslSV alase aS3 . 0503 W
olgadl e S O B Wl gy W Ledos (ool 83 (B LSl plendd
e s Sl ol G ¥ e sl aad st Ay Gllae S8 2 ya s Aaladl
LaS . aobadl Lealagdaisy decaa il LS ulilall oiliw Jlaa] il
e Lol cdle Ll Ll e oS gLisaly uinjadl ool gl cummiing
oo - 35S0 sls Hlaca e Lgdeiusy cabaglall 5uain)y 5y ,all @l
By Auhyd Jpeosl o sld dgaiilly Lunioglh an gVl oy il Lisyjlaa
s desad AES

Tl (o it Gl ¥ 2\

o )loedlg palidl GLis gilall pany a83atly Juadl] faa cledl a)f
b gl i e sl Annb Go coedly Jguosll dastlall

3 sl LMW ol 3 oldl Lo aatay agd gl gl s
Lot yluak ity G 2SIl @Ml alueialy $loadl ande LS 3,080
Sl 5,85 Jo cllady ccabia JSn Bgyall bl gasdl 3 48 g0
Lo o9 £ 3l 120 (p0 3oty a0 (pe 2 3355 LU il gigabytes
g Aplus Bl Leagy

B Amandl LIS e 5880 Ga el 3t GSalill dolill Aaglie oY1 (S
oLty usey 3,309 eloell audia (B9 a7 yuSdl (B Boanta Sl s

- 458 -



SV @il aatl oi AS,oll e ESL el gi iparagtl aaB gi ineall
A 835 O duads ool Ay Gilajad ol Lgad oSees Al 0
asilly 3,30 el B Aasdl GliEll pad (V1 Juadll) dilise cilS)ae
ey Lo sanlin pogn (B 3uayeSIl Gllaa¥lg auuSe oSy SS9 A uus
bl a8y uBg Ay ygadidl judg dyypa il VL on 5 il e Aijlieg
coresl Lunasdt llalg W 5 3l db

aie Oy ot (o pa (B (pa e S B3oae lladl S (Uil
AW LT Arimad LI Wslis e Aauslon g ALE oLl @uuds Sea
ALl il i ol 13] Aaud Dy el (985 4By . Jusead) g el
JLedi i HLSai i olSyue aatyd Ay Lla 3 ols Jias Jilao JSi0
M aals

285 Lady - il Gy Tagies resaloliall 0 )l pageaddl cilias Cllats
o Lail paiy grasad ¢yl g ) S QLB SUY ia il 7 simgdl ]
B flaa¥l alusiul . alS flaadl 3 el bolailly pudl G855 ¥l
NESTPYTOM T ARVE XU FE RCART M UL E S RPEAS U R A F (PSS N |
Sodatt M), jals IS5 58000 3 ua bl B caadl Zlas of (L3S
s G ) (e-fos Jie) 3 ypiall 5,8 tl lipadl Cadash 2l ApeloeiaYl
03,401 Ldel] 3485 agasy e LY b Buide i maall laill |1 &5
(V)3 ieall ArasHl ol 6,3V Sl gumdt gi oyl sall B ala il
riantl Slgadl may it @ulodl jeall e oSl Sas¥LA oSa ¥
gardia Lgaad Il 3 yuaat Pley el 1ag) Bl u ¥ 3dlsdto)lie sy
oLl a8 el Wika Lawugs ;e ¥l oty Afpiandl Liz ghgald (6 piad! o gaand!
Lakaal 538800 ¢ 1930 Caung Aol g alghly el clod Jouls dayl 3bin 33
(2505 ol g 905 (S Aals Adlad Aadaie (B A gl LIS (s
o ool s Ja 535 atie dpias iledle Aegama Lgie JSI Ja iy
o0 S adad) oLEal Joeud on sl Glolia JS B amngs Y Auaygll LS
Ladlyio @gd . abad (ol Hlg Bubsdl olis 5 &8 pas apdll (e dne 3005

=459 -



Jadims al i ps oS Wlis o Badn cpllas wage B OV el padll
Y-V puaall) g rad! Sheandl (B a5 Lalia (S 750 Alia 55 O

JEl 320 Adass ¥ 5y cood Aupeandl LI wolSH L3 SaST LS
ool S t30y3 Silaga Lol - Lealiil Jaill 334 e oyl M Sedld
gl Oa LA (e Qilises @il da5,59 Adlies gl ge (Al Lajsles a0
Auls L5 Anlie e coMdid! Lagb e lael (gl Caties of Laled
Bagiadl Hygadl a8 a0 osllall (s 0y B (2568 clad Saclines Aac
pealy Ul e Guled LS« youall A ggome cdhior i - Auolindl Axtinll oiig!
> ity ] A glh gl ey (B Borelucall Vil LS5 o gl
Gy Lajajaiy (Ghgead! dagsiiih olad¥l s juaoidl) dulie calids juglad
ALl ASEN ) Juogil! . An il il gusdt e sy, JSidu Leaulad oS
LU 0a Gaiss B duas s ) delu dikie 1) Gunaall LI slogeY

S e B! Lo glsuel) Bdiodl LalSH 3550l JOsal 10 ¥
sy Ll jaslatll o pdall (s Bgfodl (,3 Lgomayi3g glaadl 3150
LI (e Liblyg ol il gl duaSe (e e JSodiopy 2pSLaTi
2 Lalius e 3 )5S ST HLas b il ole mand (M) calp sl o Aupaall
#1551 pam of Juded WJUL Jaraw e ALuall ol 3gall o piiny S 120a
g (oo Lty Lgalasd oS es Abolll - 350l Zuan 0t 00030 il
faug 439 - Aale¥l Sl)lol e o lad (93 spclill wlyliiall 335 A3Le Ly
SO Jaaah ) et (oa B 01 2020000 L8 Bpand yilie @iy 1in
syl SLE ods 4eu 1 JiLgll e sl JalS il sy L e slly S
i a1 U ol il canah s 3 i Mg oLV oy yugle cans
rauy LS S8 Aulac g Aug® cyLaa Y oia (3pSE o iudy - ASLAN by
(gl g BUad e AS sl ¥ gl azdy

$ebos L e >y Ut aus CSagd) 31 o yladl (5 pgmasl Jacstt IS

- 460 -



SUY s . Jae oluiay s pde JS5 B Juadll s (B pai Lo il gl
st ‘aLni La Lo | SCan duamey Sluads HEST olus 38 delual 4 ye aaadl
B9 -3 oplad HLb Y 75350 OF s w3 ) 3Bl . Jaslly 3as 5l
Bl Ll LS (653 (60 7 puo Jors B 3w Aadlall 35aall

Lesd esll oV paiddl jptaio dongl IS prandtd Guadyg Ll aead
LN LS alinng (Lgiuy lblis ¥y daasdl LY bl Gl
Sreia¥t clide sl 5O o e cand Le ase M ducdin sy - Bgniaal!
0950 &b A gl Ariaat SlasWy (SIS Wby (e gl palsls daslin b
s alaaa¥l 3 p0as dagl! colS 13} lge

AuaS Caeaiy CadiSS L Lim 581 @hall Gyl oo Baay3 335 B Lus

A @l gl o W yobs B e pld leatl e A0 Jaadl B

PR ES

- 461 -



1l gg3t

Crick and Koch, 2003. M)
anadl jaas o (e tall) (g paliall daaill 5B 3845501 el il @l o © cpigenelics M
(p202) Jsuadl DNA Bl (b cilysiill jud ol e g5t
Greenfield, —$51 (alwl Gaill B gt 13 e Loy Bagdiial 3t &l Lol (V)
Taylor, 1998. :Jaspers, 1998 :Calvin, 1998: Llinas ct al., 1998 :Gotterill, 1998 1995
Edelman and Tononi, 2000 :Tononi and Edelman, 1998 « Edelman, 1989, 2003, (¢)
Dehacne, and Naccache, 2001 Changeux, 1983 Dehaene and Changeux, 2004 (¢)
Dehaenc, Sergent and «Changeux, 2003
(e2ual!) ol jladd ks Lo 3MEY) :desclection Lyl eae (1)
Graziano, Taylor and Moore, 2002 ¢ Fried ct al., 1998 (v)
Alauddin ¢t al., 2003 :Li et al., 2002 »)
“(e231) FOS onx 2ddy oLl b 0igye il Lisglgudl Jloxs 3 : c-fos (1)
Han ctal., 2003 « Dragunow and Faull, 2002 .Le as ) G dall 028 4y5es0 ady (V)
Yamamoto ct al., 2003 Slimko ct al., 2002 :Lechner, Lein and Callaway, 2002 . (‘)
4 ailsgd Sle coly g dads s three-dimensional chess sla¥1 WS m 4l s (1)
(2 oik) e pualidh 020 dde axgg calay¥

- 462 -



amcaad) Juaat)

INg>

Jib Jie Eaes (oI dslecd! a5 yal aBg ol Garals JLB
s Litglis Lt - 3lyas W Aletiad - AelSy Suad Cipins
alaal auazs La jS05 WS dapally g (BgLESH 408 Las g5l

() ", 5l 3y Lin Bl (6933 Y LT oyl LaS ctlld g 4y

B e (o)l sl

ey OF atatl e el AU @edaadl dadasll 3 alS 1o (goluay 1Le

@il gl ole onploilly el pe ALY (o (o e gl (B juSasll

s bl alisdl gadll olia B 3 AW ey Jlazanly 3ol 53531
LGliea s> 8 (Jolil] Jgul Bilao B ot gl 02a

Jsis b Lgaas Ll el o 5yl La 3l oy 1l () st
Sl Ll oaa

ZLiod g Aauas o)liiely Agamy e adl Jolinh Vgl () By ,S
2 yallall el ity ety LlsSOly peldlly oWl pasddl Hslaie . ppunid

- 463 -



JSi3g - plaadl (B 5jaiie cilibas (e 3iail Auadly palsls - il Lo Lga
3339 jeg 53kl dapsdl e cagpild Guaadl yas Ve gl B> agdia
oLl (65859 Beludl) o palty S 2 e pordiy (I Salall cuailly
062 e @lall 3513 .3, 40 elggll e O5a3aaal B HonidlaS cliaall 1S
35621 0955 oS prind padatiany (i g spdatioy @ Of Ba g (5<|
(), 231501 YLl 228 4818 350 juall
- Aol Lead Joboey il daadt JSLAKN oW il of )i (Lols
e S5y - LT 0sST gi paal 9 (o)1 o Lo sy o 13U Bl 30
SO Al Al L e sl A iaally Ly jadt Olbla MU Laledl (BLEST LY
S0 a5l e JS ey aBLS Apac St 31 L s Lole
- gloadl clade (8 punt sl 3t Alailt ol ¢ 53SE0 jLae W B cnausl g
LS @lice (s (el itin Sy Joomso (60 elpnalidl g 4w in
O el aiS 58 - ol -l Plandl ygun o o3y a b d cin el
ele psrel @lidiun Byuny imiblgy damme JSiug (e sl Aadl il Yl
S il 3 Jxa ool Al cilbals ¥ BLAKSI o Lies s Jo ¢
¢155Y 0580 S piudy Sana Gelad Gslladl Buleill BV .Y Y+
Al Sl B9ty 6T I By Badall A slgadl SULSI (e Ligas
Ui Gall H3T cdazsl .4y yelas ool JSLES ol il ola pglas I3l
s JSLie Las g3 108y ¢yl yas b ¥ gloeas
gleaiiwa¥l e DNA Bl 3 93501 A0 5kout Al a3 CadS o 5803
Agadl delgally eiligatty HSudl fra OlELalSEL Glibudedl dags )5 § % ol
olagladl Jias Loy Sa 2Ty (32 plao g9 dians iy gpus daylg
Bhhsht @ed M Bt eigia Hlans (ool . IEN Juadl I Lglaing Lgseraig Auiuonl!
sbale g onodiloanSIt e AaLudt Jla W @l ju® jaless bl colS 3l

Lz daadg wobaglall Jimmus ol crag aiad oof Mg «Lisns Liysas 18505

- 464 -



Wibao Uolyaint au3 Layy cied] foladl 3l ye I Dl oo SLETHY1 Lol
el e Al Tyl Gabo e

DUl el g

SV e ol o gl gl Jytes Joty ALis Guad 5SS ilayy = 8
lloiaWy Gataidl Jaodl OF 5l coeingl 05U Aoa!
il el olasd! jlacs ke ebadadd b a U onndy yda
V.S ois eatasett (A€ Ly onasd Lo 3oln sy ey 3V
cagian AL Laao¥Wl L el pndS B Wiy b 50 Of puadis
s Galymg Laily deall Slas ¥ (e s 35S Liday i @ da 5509
Ao esaall Lol o JAas G dail @ daldl Al Jasey JSCh ¢ sdad]
s Lo . 35La ol CaLanS) alibe welld o Yoy b iy da 5ol
L) e oy Ul Gl e gl s Loy i 3t Aiangan 341
Lo Se sl 02585 B Loaln 1595 Gpal 35l bl Coady I Saupuna )
Wl o Salelly slowbtt pdass 3l Apnn ) 0t ol jlucs Zpanl
Sl Buanll SoLi, ¥ o A ghus Bpmaand! LU (0 Rigas ¢l
S sl Auale 2,080 e lisey B AL 90 Lo 03 -

@l e Al Gle 3)00 B J55e sl e Balall Gud (ldeg)ls +
Blasdl Juoi g woy3latg 58I Juol OLS elgs spuls ipbuly andall
5o La yalog 2850l Jolae Aapadaldl 5,blia i o Jaadl Aagals i
A £y olige el platal B JEAN 13a Ge daasl
Lo g ¥ pda5 dgag e peabidly Glasis AlSui b B willd o2
U aggie Jilie Lo gl B Aol AS Al aggia sole cLolal
oesll i sl ssmma sGeaall Jilie g pallall o sl Adganll
aiile Lilind elf e 3l epiod Aladh dogy &l oe g aloe il el
Lo s Gl AL I it (13S0a . H5ST elaladl Lgbalty O i
9y 589 e JUie AaS €55 @gibilad Jaad ¥y Aa Mt
Cagealyall

-»

el e St - 465 -



Sasgide 500 Oslsm Opdgale Age bl SOsueg) ¢ p
d pietieny (Auypad pebdie (90 Liag Wllia Gl Y Ui + @
zardl daate 3315 501 LIS 03 ¢yg,aT Aawdlay (Mg, el a3
aeluad o teilald Bl cnilyd e gy ¥ sl OF e Olayel
oS 0 8 33 JLitiay pudill gleg eLaa Y1 ale g sly3udlly 38yl
T L pa¥ by L 13U @il 503t 3o
oS3 tlan Lasie Loggie adumsy Juseill MSasbll aagill L idiasy ¥
rellaiall 1508 Gun g B &350 A3 g ey Laals3 38T de s Ilin
S5 Y A i Adndl A By laSslin A gaea e suail] gl
2053 o S ot @Sl g LSS JUM LB yga i) ol 3U Lo
L5ty gl puls JASES "W Guad 1D Jo 35 5las Jodoy 5 ponll
Jolis 51 Yol iy lo 8 cily paally Liaall ISl Slgaly Lpcanall
Sl Alaatinl J3as e gld Gund - il dadloes aadaia’ Chyug L5l
99 S el B Vs Jis (e Agticell Alaio 5y5uny saaed! JlaaYly
Ay

S M Jsao gl §lagmad ST 4SS ()3 ApaadSiah Aonagyll iliSobodt ¢
cedday Lionagy e Sy afgbind LoLals wlay g clel )3 aey sls
Nrasa JLaBYI o3 ¢ BV pgas . ity phyadl darial Aupeny B0
Ciliie e o8 Limae Uolas oY dada oS3 alally opS 6,5
6290l W e ghane
B Aaygadil 5390 as o g5 Ay yea DUl A eyl Biga ¥l o ind ¢ p
el ¥ Gruslall ol s¥
3985 1ang) A gl WS gl (e dagzes Sy 5 S s dagually 8
BLE AL il JawdS wilpise oy o ASLats, Jaall 1) o5l
Jhlee ¥l o Bl sy a3y Aclall 8 uledla) usd wielias day,ys
laga dule Gyl @i doliih (oF . aagudt Bleadl JSET 301 AuiSg I

- 466 -



o gyt ypi et ol ipaByll g ¢ peieiatl Ghos Jia W BLS IS S
1 B o 158 ol -E)Uﬁg_'ﬁﬂiﬂ 093 49 JaST Lo @i puiill
co)loni} Ugguu Gaay Jad
Fliragy oysST ool il W DU Slagac ol 5ygpun La w3l ¢
a3 3ot (i @ padainnd W ellacey Lidtato Lo CByei ¥ i+
iy pomny 52 83 Y a3 e lly) pabaa] 095 Lales 2l 55
e SsSI 1an e Gilises Dloe jabail 330 bl nag . (aa9)
1AS8 Brrng) dalge e a3 Sgan Aapuacs Il SLELSH Gy 0555 ¥ Layy
(0).3 )90 3393 9f LBy (155 C sy 253 ¥ Lay
ool Ol iag S50 palya (e 5SS dud LS U Caslaas 1)
2is S8 s s 3Ll S agh S utrS3 oL e il
T Yoy Azl a5 puSTAn s Jidy L (petll danls mouay
ol Ao itgone Uipag G lea Dstas alises e jplaall jias!
il e sll Lpaadl SULS ;Y1 Jad . Jideuall dadaieally ghsald pud poo
ot yalg3ig Ao aie Ahyyday - Ll Lgy S il - Al (e BLa5iae
3S10 JLSCET pa JS8 Bucbicey flandl 3 daslazesll Joul o d cilagletl
Jy 5l
8 3 035 3815 Ul Il sl (Gsimn Habiy ¢ )3gasaSH 3L
3813 (A (6 g 50 (o ey JBTg e g 5Ly - 203S ) Aonladl g
B3N a3l 3,515 sime Lol ity willia g ydes Cigen )
ilelya] Lgd 501535 Y uals LBl pe Andlas 03 ioesll Aiglhg sea ¢ g
3515 pelive po a (el i DU oS3 Yadan 5al guy  ASLED
oo i LS 1) 1 gh nbylar] Ilid ot (oW L AGe el e 1 )
e Ugiia of Laine Lolaf Laius (oo omad (330050 ilila] lin (23
Lol 1393 canly il O utaa 89 Bl o1 .l g L
TaalS Giae B LS ¢

- 467 -



2 Lerawil i Labyi gi Lgy padd Gl LW L 6530 apgiang pud Y 1 8
P ety 3)5 wbpelany S LeiST iea M 1hga)y conyd @Ilad!
U galadl e @laySs B e @8l S 05 38,50 JSLLE s U
e dadu 13 . aud GLaM Cog Sty el pulatiud if LB yed
Ao Slpelan il ol 0585 G gl (o puad < lasd o)
@bl e .S ) oIl dpiu sl cdlelandl e Al juns ¥ sue e LAIS
IS AT g ganndl 90 Al il 1 By ol pu sl (e 3l porc
&0 2 S Jias Al Aana il MU 2t edleLas!
0an JS . 6T @by ySag eaaline e peas Gl a1 L
S 0l Al 500 LdsSIL jleatanly (gt ey Alilel cilaglel]
a5 La 1a
O O iliay ATl Jladd 1aa B gl (o1 Ll wlls LS5 1)
Arpagidl Jolgadl Jasni . e gl il )limsl ) 355 U] o sl st cidlalal)
Wty 2aiB B3gaes s (655 -l 350aad 3,813 | ZUiss ¥ 1 oW1 Lia
tGSedl Jadlly adh 35 0 s 15 e Jelaidl e g) podaieny ¥ . LgmBliaty
S drle Hariy (ol 00 Olg 15531 OIS LelS . cll pe Jabasd Liiy o
P
2 el dasey (Al HLas B JSAT (i Aaksd! SlSsbull 0agl (Say
OSSN 2851 L B gy g3 i ps o3bunlgiy ¥ s ya eo)_n ot il gt
gllatinal B3] 0l s ;s sy g8 Wphow S Juid (o Olas !
wdaglazeill 3us g aladesiid audes (Jold (2380 @udas (595 s Jads i Gl
UL, ¥ CBl5 13 Lysd Ll e slly obad¥l o J3Y1 e oy
Alegs (2850 Gaad Sime of) (Jadll ia e Asiead! e slly Aprunal
NUIKIVIR-JEN i - P P ! FUNCS D - TP EE
oo BBy 1as 0 of jolidl e =
-Auzmgio Sla s pubsl las ;S0 3l Al (e Alazill s2s aic ¢ O
slabed OUS s T (A - G pdieadl 0Bl Slaiias I puSantly aaid

- 468 -



Sopadly daguntly diging Le @garadi 1] Isuiasy OF Ayt L sdgutt
Lt e Lagh iy 8 el g el Gl sl 2 (i
@il e sl s LS Lulyd die sgadll Sy Vi ety (a0
Olyially 39,0l le g Ualsh ogpean 70 Lo Gundatll S Lay dy
e Lo el g ialudl
Sauely (3SS A3 ailpdadl o) a5 o 000 1
Ul @l St a3s 5] culbatiy e sl of HgyetiS elale aGiay + &
gadil B sl Sy of A0S B Wld as g Y Ladn QUG
NESEFUN W - L POVY SUNR-N PUER [ ST [PV Rk i PSR e
Cdga e de O shad
5L @39 (5,81 655+ Lolad Badlay peldiey epll dawiy Of oS
osball JLbH Lis ol s Uslaie Lo o 330 Gureal s Y1 o2 cdlais
(Maiaze il 5503 cilayMiag Alila 3513 &Yy & gabeall Lo U ol vas 530l
caad gi dclaw i @ladl Bhy e 35aE) - ek SV Lo gl (g ,a Y
ST Us st y3l 21 el (SN e sl g3alll 3B Joo ¥ iy
dpcans pogls Gyl B ada sy ol ade . Jid ) jplaill @b alie Sas
B,all jlaeW L5 Lasly PR30 Jai U-NCC e sl auasdl cillolus Y
39,30 O )5l iegiiest ino S aaiad! ALandly (luuldl ny 3958l &y )elailt
cAadd gl daed g1 o) Le a3 O Sas dadadlly ST
Sedally sl ele Jolaa B HLEDH Slpallt 38T ol 5 e ley ¢ p
urt g JLAN asian e Jalaol) Aueaiddl Asguddl Hlae W B Lindog 13] = 8
el U HLas Gaudas ola B e Sl ¢330 o Bagaa Sl
I>350) CluaeV clale loay 48 dudee a4,k o), 4300 Jle asg)dt
Jalasg lers j3hay . e sld Anmandl @bl )W pud 3wl jud Lysd
il Bl W alaseinly olyiall aie jsaddly oW Fise g i
- 2staldl gadalt

- 469 -



CONSCIOUS- a3V ope Yoy "awareness jga idl” da 1311 . S dasyl - P
Wondlizes ragedn I Olyado Ja Sness”
G ARSI L e ol 3alS pinus . ST IS elaiad Coye 43 .Y 1@
o bl laing 9S00 tedhajdl pany 8 5,aie ELelis - olgdly s
gl AelS L hein paiadg Loy plive il apdas Lgd g5 0 AalS
Bale Gl Lasus o Y
U Sl ade of plAall sie adgns DU lsual e g Juolsd
s Lao 4g)9)uo dayleSy gl clod o Lo CBpa 4o Seloeld Ciinn s
239 i Joeill palatiny Sdoeill of (Balad Al yusd (21 SLiodl und 13LL SST,0Y
Liiarag3ad Yiael asals dudine Jlaels sluall dupac 35 (yule ais
ol Aunc 343 Al A8le LSS 43 Lale ;34_,.‘,5.‘5,_.441@193&3
Lol B3gutms Ay AgSLAN old i o Lag) B WL ubaas Wlg il
cdaguatly (a5 Y gl
Sgaly Ol 1 ¥l gaw 1 p

Ll oia J505 Ao g inilly AuS bt oyl ST L eas (W
B M a3 ey o BSOS @l i Laiag aay el aBlsdl
sl sl Ao SHLas B a5 Ll gy
Saaely colS O wasnl Q¥ e cl)los Wl ois Gadas (Sas Ja ¢ a
Uial 2383 (Catlech (530S 5 Lirslgudl 306 3 lgac daid il = &
B 581 Y 138 ay @il aglatly digl @ud B HgusBgpm
ST obac¥ Lo slgus as Jilastl Lle Guwll ioelibiw¥ el
il Lo @G 5kn daadg (6500t Holonis il sty Sy o padatieny (318
ok e 5508l mdipa - j50pll iae e
Eol axg Ladey 3 oS Aoy Al 00 LgiS0 5 p8300 Al (B ade Aylie
Lol Jod byl g 1l 3T 9u0a S0 o 1o e day 3 clatll Jolsd

470 -



Lews Jaos oile gasdt oia ola (¥ YT e Lgas)sts duaniond! JSLAL
2 ol Lguany 7S5 of it Al Arpeandl LIS cladsly Lia s
Sl @l Lgie egasdl S Autlall A AL Aunan L Salu an g ¥ Flondl
2l 2 Ueas Gt gy 3liad e ool Jaid SLELI jpelall dad
—danity LSl o3y i o 13] ¢l g 6 Syanll ies Y 3,3
Badloe 5i hpaladl dplas lylana darin 51 i2asygSI 3330 sl 4 s
Jolis LSLELH ,350aSH1 ysetas cogaibio Lauads of agylay 2JUY (35t
Wl 0y ShBians yuil of 10gd oS (M iyttt
o3 £330 uion - Aeal S s SliSsluy 3930 Sasa9dl o 3ka ¢ p
C i Yl gy pe Jualsild (L W gre il gl o351
Slaygat bl (35S of Saa I8 -lall dadazeall s M) LY,
ALl B! Ll Jie3 S3Ss Lay (553 datadudl o (o300 (Ui = o3
Le3,S1s W gis oy sobatiell Olagladl sy Lgavus s o8 Las I
JABslag A05% wee luSelins agds cusey o Jlonll Cabgall dulill
Grrasndl StV iy o @laS Wligag) Of el I A8Ls] 4y y 50l
e AV Jom Aain 550l LAl ol Auloesl CBlasi al oYL
s 39 - 2 gSI Hlgil) 333 3 Lbsua o of oSan U
43 LgiSlg bayma Lad)y atad @ adsyll 550 ol . et Sy duin 395
La (S goumnay igagpdl 1as Jio pliady Layy . 3LSI duals o 594y das )5
Al el s
crirall Sl pggde OIS 1as gap ¢ p
Cro >S5 SIS Luely oS Wadgs ade ol B Wl GUSS aSTL - @
9l of Jued - el (g yoliae will3 @dy wllin .51y @Y
Peady 43 .18 auaded ¥ albibs 1S A 5o usad
35 ALl o (Llasly A glodly alety 439 @lladl Joo 4hyybs ualing
A jlies 1oy ST jsam sliy oSias 113 5 (5 . BaByla Sl 1)
iy LLE Gyl g 0Bl Jrs e} S3ST o paals (ye Calaglas

-471 -



OIS 29l jgalt COLS Lets . (Aadadill ol oW (o doladl po cpnd il
- Siaggall (53ae
ASLES, Y Yo U AUV ganan 3555 OF Jewll o i3l 0208 a3
.‘."_l}'a_g)."‘_,ba.‘}&.’nﬂ
%S‘QJM)“Y"\.PLAEU'&)’).L“)JH.{ASJ‘ u]a...u.aJLl -JLA‘J:I» T p
L dely a7 o poan Ll 5Ll Soen o sy ol 3 (s
Soe sl dadn yallass 3415 (¢ ,3ig
334> M o el SV 33ga W jures 53V u el s Y daally 8
Aty ddd ead) Jad Gasats ¥ A gdgul LSS LB el gl
oY
A 33280 Lpad Slilgusl 1931 Gaans ol SV e @l o Jsdall (e
Ao Lusia udodl pn S aiidly S sleadly ) sdaddl Lebilas Ao o5 ulews Yl
e MiLad 38T (63 Y LSS LS LalS o el L) dus” dhun 8 Ols
A9 B D e 1diyd Gla,dl s addy . yeldne Led 555 of Jladal sla)l
.L,g.\S..i., l.é.hai_’ Y p._yq.;a.') P LS):‘J."-“ A
Landl SUaL,Y e Aaylad) iK1 I 33035 £ uapll 1aa o500 ¢
S y8 g it s y781 13La « e s
On NSE 513,88 Lieud VA8 B gyl e oli il La Jol B+ &8
kot Ghlia e uasdt doliilly LiSualins Lol paunty e 5l
N ARC
Sdobiyl i .ol el ¢
Leseac Lol Liua 3lay -yl goms £ pand el pam (6] 5B 35becs 3 583 = 8
oty L (6,3 LS g Laadl joe puialgdl o rases ¥ sae 2
W@%;Ma@‘@cﬂfﬁﬁjmd&&@wi
20 Gl Lpreaadl LI dolinsy azedy of JolSal! il e L Jots

-472 -



Jiiad Grpg e el 093 Lnswae 1iia fad o Vsl iy -l plyony
<l aall
OLSUT Glie game i€l V44 LB Ly aus Ui ool cagll s
Joladi (pal 33 paliadly JEckhorn 5481 s ygiays Singer yoeive Calgs 3aludy
a3y Aisas gyl b dala il (Gyuadl bl (B Aupaaa l LI ooy
239 . 338 b0 5yugddl Sl L 6ods Le 1Sy 15590 S Tas Sy
sl Apeand! SlaBsil a 1s 3 e Lia s
SOV Jdall g aS  p

Sl g abse o8 Gany Lowiio oluacl qle paima i + @
ey eyl Lol plleat Sads Apale Alama ;5003 .yl
L ZLaaiW GuSe e aiaps psgall oo I saadl o3 Salise
LA a5 501 S8 andlin B i Jubs amss ¥ G
A9 - (el jdl ity 55,8 Ve LY (e 00,5 Juaas Aiiac
22l o QUL LSl )3 p 500 1 5a 5006 508 wills oy willin
iy - Vg L8300 Jias - aonly LM e by woipitillg crel 3ol
40V ola (585 aBy L Boledl Lo Gudlindl LB g 3 Y eladasd L
e b @blinis Ol eds and @ oWl dus 535 £ L5 3als Aaga
o3l Ergiond sy o
pand S (uand Bagm skl ol ga¥1 LIS atad (ose 1 cpaall sty
LIRS [ DU ) IR SOOI Y S Y B P TP O - PSS P A0098 |
i 1A e B3 Bile e 550k cilial T sl sl g SISl
A3 (AT 5, hat (el ol daliiidl Jemaad usbhall . (sule B5la Lo amlgy
AP of dunac
S e ekt e sl A o 0 bl cilS 1] aSs + a
O S 048 Agla b Bs gy S of (San Lasgns ol (LU
Y1 Lgia S & L3 Baad! LS

_473 -



S0 LGN e Llae 6D ¢S plﬁ_"l Wgloeo Jro ALl .faLnJ LA
JSy 1ay sl a5 _9i e b diago Olslese Juoe iy Aeslall

Gl S

‘Pl g
Aol ulighs. ) JE0d e :
S Lalilalod adg e sl Aads gy 3lailg 1490 LB 3gka st ols il ¢ U
WJadiwall dagbazeadl e old Al 3440 ol o L y30l L ala ol el
2 I S @y 5,058 Elasd pe Ay Jaladlly ISH ey Les
a3l oia Lidsd .ol elade dun,nsl Lec 1pmiS Calisey (450
elpad oY A andl A ind Lea Sl e Lideliusy aanf agdas
0352 OF (Amid sl paddl (B 3352 90 flaad) (B dayda 2 n
fleadl 5 Gblill gl [ilie Miae esll Lpmanll cillalys U
?.!_9‘y| ol el J3ubs Apnace LMS 5,50 8 a3 Y i onstiag
AL Limtinaly g laadl Baiiie ) Learlid Juuy3 iflandt 55550 8
oesdl cellatiy - (g pa I Ul 3818 conyd el LIl e LS O
-olei Lt Ghlie (6 puadll
dasally .23yl 4 yg s covad IV (g ruadt eloetll &adlow o 128 s ¥
093 il tus (g pua dl ANl H bl ¥ ebine 8 Graadl boLiill ol LS
2ol o elaadl Aadill Lo anadl oo Liskay Lo 3 (6,5 oof oSay il
Sl sl bolis & A @dhudtiuwe 55 Ve onadl g padl caadll
Juseill Ljgpin elebll L (35S0 ¥ Loy 8IS a2 €58 25,10 (65 i oY)
Agpaad) 23 a5t
Lol sy oS5 @f oof Foko his e 1usiS JpaScllay Lo g ¥ ¢ 5
S9! G padl clelll B e gl Buuinall
Jiad Wiiaan ya ol - Lolad gomdion It Jubdly - ld s 13f (Ui = ot
O s 92 43Y aomadice 1ag - Lawalyd (Sas (ala¥t I Aaislgia 5gdas
ool e QLA RS B audil Amymis 3p)lhe el elal!

-474 -



LLas JS e el @in Y &G Liagh Uiiain )3 faint . e sl g3l
sy slelll

o0 850301 S¥Lantl 23 3 esl) Auranl il ¥ a5 ol 031 ¢
§eloelll

?

el e sl Lamige G 131 o) 35,1 Hlas L3, a3l @

Logete gy olacadl Leauall slelll L8 Agpandl LRI CaMES!
adll elodg adglall clod 8 LS oo Laa 1 il ol iy
OBV ety a3 (Aalad, ¥ Agma Il 305300 doldiy 6 yg 0 ¢ ogannd]
91 5L gSI Gl @y sl s elauai dal il Sy - dpenlio e

cflaall aab gl yaseailly

Fladl cya Globill o0g) 5 yplaill Ay glgreadll g ¢Sl ol LS Juol 355

O Al U ¥ G Ayl eLA_,S” Qe Ao Syl HelGulS A0y

Ayl Ulaod Lalys oyl paiails S5 001 3539 02y - Lgo dasi yll 5015 3y g0
oSS JEL _ il 3505 @A ol Jie piietiond g3k Llanly
B Lesaddl LIS 1531 calides cny e gll BT Las3Y - Necker (S e

fleall aide

Gblil e duie Il eloelll 3 Acusdl Glolill cpa Lals Leaius 13U
Sugundl

?

3las B e sl anYl Il Hea¥l (e aslg ban (52ld &3S LeS +

YoM Basatie ablgl dayln el pa Jalasidl oSes ¥ - oSS
0 balaie ¥ 0585 O Jatioes Al gl ul 38 3ol At ol gally
2249 payailly pSaully dadaill (e Ugiins Lagally onageandl nuadll
(o3 = oy J303 Lo 38 Wlia ol Busadl He Ll 3Lies Ll el it
St el ey il il o o9l 1355 501 LB 0 el Ul dgaly oo
G Jud el Uy g ol paddl audis sl oty el Agln L

ceLll) 3,5 5 ope Aadls A8 die ciloglan

_ 475 -



Sautled ¥ Aals M) i @I Sa3a0 Gy 31 1AL ange I3Le oS0 ¢

)laa Jiaien soalhg 599 43 OIS o plg pul duds @3EN OIS OI Y <
el Jaadl 5un

Sy Yladl S 0 0330 oS Ja = ¢

22,1 O oS 831 350531 3989 331N Wyl oo By Huseddl clile 2
2531 @l iy asd Gipusey @ L 1as ug)l ST aaSLSL jadily )
L el Gl B dadl ol 0l gty JiB 4B i
01b Cauog o lad Uikaa Bl o wb;-lﬂ S - J gus
eyt viace bbbl ca il lia Wi)sY) JIlasi Lesly Jlaadl
O Al ey JLSls oluae ¥ s ele 8 @bl i (pdadly
(M), g3lazdl e JS& "Jlaei Jhgiual patatwl Lisi o slazc!
cdad @SLanall ol yaghy ¥ a3 pules g 430 el JaST ilaney

Soalyt Lt ol @yl sy Uilas ae gyl oy @iald Ja oS0 ¢ a
B

S abline pggaes 3> 301,¥ Flowe )55 cbijuall ondlsd Ol s Jo = &8
Sllat Uagar amg3 ¥ oS8 s all AUSEN o8 3 (1) o] JSO
5 wobalgg )8 Jad o JlaisiW (e 3,058 aal sl Byl A pie
oo sies At Blud “uuyd oas Aol el o Y3 o
B 23 O 9 By e Y laiiy ¥ ey 00 UL S
JLSCEN o oS Wllin ool g5 WLBLng 30,55 wlish )l Jlos
Jedisg iy pluddl (B Al oy pabs Yl g Jod O JLadiD A, Ll
OYLasYy @Sttt LSOy CThatglall joeu5s unloliall @ sl
Dbl plaoly g gandl dassg 3a3,all plasag zlg) Y dius ()3t
i Do g a2 OIS O Laud AT ST LS US) 3SSalt agygll
dcgarma ;8 AglW (oo @adll @lladl allai) sy pdoe o yrend oo |y
(7). "2 b @35 il

-476-



ol e ey o el A I 1 Lo it dlipla] e
3yl 51, s e Jundis o5f S e gl Asaaall

3 ya3dl 3ad pdS dlile J5ke oY ai 3yl 331501 S shgan o s
C ol Y1 51

Sl Arnaall Ll ;¥ CBLAKT e (3% 3l st Lo
bl Ul poand eilyias Jie dalae dagds ol gliidl i -
o cdall Jlars 2 onbaladl e sld Gl (s - oo b Baaal!
|l (B g cpmin p Mg oyl JLalYY 3 o gl 3529 Aaliie
0 ericd Slbiols oliall by @3 g pill dic o aaddl s 53l
Juadi dujlany joaseit clibo¥ paas Cagu 5LaYH i i 2SI
£l sty slalall e gl 2lanll (ul Y1 @b oy gy
JS a3l 3 aoly @llatt acali o lia o5y 1 S usd 1 Aialaw sl
255 of BLESSY g et SLMSI daaaie LS JS Smlgald!
OV gadl B38 J5> Jandl 3 Gav

Sl 05Ss cas -

oo Ui e sld Bpaadl lola 00 5245 3l ¥ shiel oSy
B 03 . lerag) Al Sy M Auda e 35y > A lils
i&m.a’al_u__.:. S radas Ll Gl ol e 31 Agbes LSS s

e dogpd B o5l
a3 ol 5 il el gadt Lle wosbad guad o s Y lasSa -
SddL

Ldlaly Leoa¥y amy Sl gl cdbe welly @2y YL UL @ILall B e
VWWosua e L"’i i E POy (‘°)f3i_-:=$ tn.b)." CSiga A ylia ye tHL“'i
Emaala sl o ey Al idl (B pogll @BLAS S () 5uaiS)Hls o )a (0 Lale
ldaty .‘aLAA.&.H 8 B dogn ‘a}’iuﬁ Lgesdd 330 )0 Aoy iy

Lo ol ol Y Anaadt ol ;a1 g ol oWl ois e Galiesd]

-477 -

?



Oglatng Adadig alataly ~abilpadl Gle oplad ol o) Gl
29yl Galoel (o las ;o 5ST B JLadt 5o LaS) oSal 13] Glggan!
(LS 1aa B A8 gun gl
Soadty ldS O Al 3l e I3Le ¢
LW pulatiiny Gliae ¥ @le IS @ aajadlive joliie o pedl + &8
Sl e Bl Ao o @hadl oy Abally dolsy¥l ol yg ple iy
.133:. CLSLS (gl pewds auydas ¢ il d;l.'a Al mac Dol o (6255
A (€9 sadied oyl ST Al el dogyd T s
Y 3agan Apasa g SULS clus] &9 AiSan Ay daill oaa Jie A2 lus cilS 1)
rac Al 390 G dgalall Wgloll (1B (e gungas Lguld of Lgayyas (S
334555 (a8 i (3lin S Bppial] 056, ulie Do H3T dnlsS Aungdl
poédn I B Lay (GO D Baga eSliiy 120 das yug 3oLl (e Jaadl 3L
Jlol Ledao I Apad Gzl jaandl g Layds padlity Ly jodedld g
cailalaily yandl je egrudtV cliilly
Suad e Jag plomith s o ()i (G0 Bguw . pueanll 12 GRas o+ p
AN g iall e s8I gyl s gl selad
il S e @lall (6 0ud alds of A8 yaell iy U SIU oI« @
2 Las ihuaic AY (e pgivas puli of Go251 of @i of (51 Le JS o
aad LAl oy Wlg s d ity g 6l gty WLaSI Lilag Lifg cudf wld
142393 AS1aa (B puobiadl 02a (udy3 (Slasg - slasall (B agarilly lgle
@ilg gty ligigmdl (e JIST bl M5 e aatiad (La gy w0iiag
lelid) aads cabbalistic LJLE! 48yl (g JS& 5T aliga<IW g
oolillg Slaedd o (o gaidl 108 (0 (58D 048 T aldy ()19 §Si
Pleil yuB (e (e S Rashly oS g Aayidally LSS
g 04 gaia Og-ieada < SeSl e ulidl @laa s Spaadl e I3be =
Sadd Joa5 1aka . cewsndl Cyga iy Glas 30U

- 478 -



bl Lipstaia go colaiiall os (o i 3819 of oSan ¥ lias + 9
o A3l el sely 2 o ply Jad S ol ol AL
Silasdl oia oS3 . Jae amgy ¥ glas D ie sl adsin Bl Aale)
iy ndly gyl ol Slaiall Gany daied Y Racdsl

B yunil aBg QLS fia BES B Guasl lil g Aime cogmidl oW ¢
§dels cal 1hke dnaladl L uSbd

--! - (\'\)‘uu&u‘n a:'LG-.'Ub s 5 !s .-.. Ej. LB s 90 l,!, LS+ &
Gl et 1 Jose St LidlagM Jus M 550 Jof 005000 e
"l Bl (3 531 el

- 479 -



2 s | ggd |

o2 15 cOlS Layy (JLilad SLET B duuas & :Humpty Dumpty ipals Siesla (V)
e S LA Ao JleeW e 10aS sae B Le ) 35LAYE casy - Juad!
(e23)

dlaci jodi oo (589 Aoy o elislyy @lle :(VARA L VAYY) Carroll Jo)1S g (v)
(YA10) Alice's Adventures in Wonderland” CSloe e 11 550 8 unddi il joslis”
(e>,340) (VAVY) "Through the Looking-Glass" 37,1l ;.2

S BNl iy VAAT ol YA 3 Challenger ;o idliS eliasd) WyS s ;o351 (T)
e al) Aaed! 4adls 31 5185 ) s Les 300 Craps

- Jaall 3t b Ganaiie ol il gl (- 1411) Chalmers 3yl auis (2)

(2 i) olyail clasl o o g5 el 3395 sroundworm 3s.a 3333 (0)

(e2034) S35u0aS (B e lSI ol padesins Al Aliabe s Turing test g5 HLas! (1)

Lt alusenily (a5 ge ol sall B 5agad &ysaay Sl Als caulism as 533t (V)
ovbea V! Leud aviay Ul depersonalization e 33V 0545 .53l ealally
dialonig alladl b @Sttt e 350ill aiay o)l el G daie 31 dpglly

(e20all)
O dpage ol Anlld pailasd |.1:..:LA).&a._aeu..:,jiuam:.uJ! 285 Ur- sl (A)
() xno 5

(e2sl) Ja s ¥ @lanly e s Ol ga 25QUId st (1)
3 el il g ae S50y ASS e pdaiys Laly S0 gL sworm 339l (V)
(e i) Dgyall cilaglell pany
la,la as ol D el ‘d.c -} ‘_.,Lo_).ni J5~asBayrs s Wegner s g Sl (\ \)
(o2t
Ja> 03SHLadl as Gule, Cij)S'l >zt Sluds stable turning AJolball o905 (\\')
(e203l) Leilyes O lailyg Leale @gaunl Hgaimng Uslls

- 480 -



ption Lein aelys 3l By pand uy ‘;us_ll‘ Lot meun Adac 13 und) ¥WLAIYI (VV)
(p2all) Juas¥l oljlee e paiddl duclue g )51 3lai 5i puilie 2yl

Jaiugall duamle <l yo gl e_)i oo ac gas :Der Ring des Nibetungen Fa YA @l (V¢)
Aael,l oia o e Jaadt Siegfried agydors (VAAT=IANY) yiala SUYS
(2 24)

Siger Jaads La3Ms syndrome: sudden infant death 3las a3 @50 330 (V0)
(e ) paandd (333 g2 08 pu JSl gyl

O Acgama t Annapurna Uysbi . )3 Jlos 3lade (- V4V4) Herzog 753,22 (V1)
(@2 25l) (VA0Y) Z3re i€ LI Lis 5,LAWYs Ldhaghl Sl

el et -481 -






Olomdlaall (@m0

.Oscillation 2Ll ji0 : 40 Hz Oscillation j5,a ¢+ olads .

LI B 35d el AL uac JBG s Acetylcholine o sS Jabid -
Aot Apandl LS B Jadd) g (B lall uasdl Sleantl 3 g
Jails B yall o sS Jabiwea 58] Jany a3 flaudl 2 . liae a3
LeS @i as Walaal 5,3blis it ey cholinergic (,a.dsSI
JQ.JJ_J(\)LG_.A.» 9 3)nud Letalius tﬁ_).’ o HAST JSCin Jens
JSES 51831) 3,)W iligiens 3aks3s Auid eSO Anuand) L)Ll G5 dobiill
(Voo

Cal3 Ao an Ol I¥ Wyl B onas ware : Achromatopsia (1Y ec -
.(Y -A p...u.ﬂ') a__.J}.;.U aj._;A.L‘JI O ;‘_})i U.s )S).Alé

aaed wtsasey ¥ of al5 Sy Gaamy ;iS¢ Action Potential Jaadt ags -
wdgs Gl Vet s din madd) cLddl e 2SI sl B padlly
Uinal Loud! HLi) ckSsitl of Jadll ssgn (2005 e V -+, 0 § iy
Slaslal g Jaeo 52 Aarka¥ Aeagll (Earlidl oLl i Spldl faatly
(¥ - Y eadll) edliandt A dgpasdl LIS (a9 dpasdl LASI! (o 2isne

S8 g1 A gazen llin Gi (5,5 Loy : Activity Principle Joldddi lasae -
- ilee 5 JS3 RGBS clieall oo JSby Jiad duantl LIS (e
trapall yuadall Hail) Jad Pl yeliie by cdxb @i eV 33))
NCR AT

- 483 -



Gty 8ax o Aol Jisb el (0,0l Aftereffect g1 ,aian .
B LeS) Apaladl Al sl e 35050t B |y uad L3y @ a0 Lie
635 VL iy 3 (T 0 el faga il Ll aaiall 31 Stal
Sy A alil) (60 s AS,meld G U L ST B LS daleall 3l
(a3l L DL gy Ll Cined) il ] 365 Lo 353 g kel
Bop ool Laa MU &l 3l of ey BB jseall cyslll U3 o1 (T 1A
LgaS3 ot 1 ghanll Agmaandl LI oo 2ol

AS ol ys) B e e - AKinetopsia as ;1 Wiy e 3)adtipas o
msaill) ol At eall 3 Akl Jao bl B Capad Ao Ay pua )
(Y- A

1321 ;s < 3>+ Anterior Cingulate Cortex dialo¥! g tati sl
Aprsandl Slalys W plide (5Ss aBg (ara! padll B Al 3,040
VY AYY Y0 (¥ Adlaill e 0s89 () - V el t3ala¥l 3y50all) o glt
Aala¥ ABglall el umyy () - V JSLidt) Brodmann oylasg @l B
celan W19 3 pall BN L8 dsls daliiyg sudall oLSsLul

o (s degases s Arousal or Gating System 9,21 gi 5)L5% Wi jlgo -
tdaeug Tl flaatl Sl 050 Sa) floadl p30x 50 (g3 Ladl oo
(Sl g 5ill g Aumilivall g5ill) slalt daiugg sledl casig () - 0SS!
oo il ol Cals 635y - (asilly Alan 1) 5 lna¥ ¥l dacsss 3l
ST Eagamnd ($5900 do i Ll gl )Ll g Bygnl G cnladt
St el dogy il o s st} Lilblily -y sins
(V- 0 uall)

5,53 gl Sids g e 4l e 3uS,50l e 3,050 Attention ol _
oV JICET @laal (6395 SISV oL 5W1g L Buidlill gl she il
Al lei e olid . SLES oLV (e (npus (e 53 5aaed OSang - )5l
(el o) Gled I S oo oWy Jid

- 484 -



et G Slel cpe oLaoWE H1ail s Attentional Searchlight oLoa¥ GaLis

HAail) e sl pllaias as Jobill pllaall 13 auseswic Awareness o83 -
). (g Jenilt sl g

cals. 253 it slelll Gblie JSI jlaisiBack of the Cortex: el gt .
sy . (@it eLinaly) Bl Ageusdl Bllidl JS Jaiss (53S0 @lidl
celalll Al LeSa gyl

&l clod s Agaall 655 A gas o - Basal Ganglia aoaclad uaati.
SlSsbiatly (qlinlly S eabadl Y olS)odl @ulais B Al y5ta
skl 5399 el el JS oo 5550l cbagbadl Judnaws aleall ol
i) cpraguadl cnendll L el oyl e oL ygas ey Apmdlical
Huntington ;jgixiiia (o ye Jis uadt! il (ol pai fpa 5380 (W -V
Jgaclall uaadl OB Auuaedl LSS @algs (Parkinson ¢ suiSsl (o 19

oasbas Lgs ases U 3auSI) L8 a5 : Binding Problem Jag 3t adsie o
o2 el LU Aies @Il (B pinlge et gl §5uingl 3)ratin
edl) dog )3l AL S iiay By 0 iBa g OIS e (8 A )50 3 )5S publse
LS o g o> (651 pa® 5)buso O3 ey oS (JU Jiw e (£ -8
Bl a)es e dosely W)e (B 1S Al peuy )TAT (89 < Lgil5unly
O Huny LA 1ia ay caiSg 56008 ko publge e Jsial) Gl
4515 Bl L Wy JSugish Lasandl Sl

2 s By9uald il JLaad¥!: Binocular Disparity (psaadt ol -
gl s gy At Zlain¥ il s alaennl oS ey - oniaall
(t-t @aall) daec (il

Auandl LS ads (Sas : Binocular Neurons dniuald acuaalt LM .
Alelll B cial] Apeandl LI g5 - naadl (oo 51 (50 S50k gy
W sl Cnall Apandl LB st ¥ (E-1 @udll) oY1 5!

- 2

.3.-\:.'3(;}:. u.qdi..tl

-485 -



o3 8)30 448 dadus Uil ys) 3asd JUe : Binocular Rivalry gpouatt jualss o
G2 Y el nadl B 3, pial gl s Ailiien 3 y3mg (6 pensl) cranl)
Ay 1aag . 33 sy sy OlSHas Legi€l womaS) e crguciall puia
Lyl Lebad Zaals laMsV 3 350l IS aalSalinald Lo Lo gings
(V1 Juaill) udlilS

48153 Sy yaiena us Joila : Bistable Hlusions Gledt austis alagi -
JSEJ1) Necker (<05 caSla Laa GWLLL . Joliis JSE0 ¢nS yalioae (nids phay

VA pia s By (590 f_;m at Sy el : Blindsight et poe -
S A, Jlas (o 3 (B Dapare jf meils i U By
Jladid Jls symme liaag  Adog i) il doe ol olin S O gty
.(Y—\T M.ZJ\) weslils Galedt oy SLEYI

SMRI o il 5 ,0L Sauls il pugunit) H153 - Bold Signal aswaigh 3)Layt

O ALalig a pw JSC& - Bottom-Up Attention lei 31 Jawi e oLISWI -
olzit) S50 LB il aSleasdl le dadd aazay o SLEnY ALY
3902 03 LS 05l e atall oLl g el Lokl 3 Cyad - (ks
(3-8 Jgandl) atisSe Jlaiod 13l 3yseadl B el gl gl

WS | PRUAIPS | gladt Jois gloadl e @u® : Brainstem gloati g _
-(aele¥1 @5 511) medulla gLty pons

13) '@ Gl B s T Sl o) JLi o (Sees : Causation autadt _
iz oyl Laag o et T Gagas pda () ST B T Bas (V)
e B Loy 1] 07 ey 77 91 T OLS 3] elion Sy g
Ay il Lo s s 8 pS s ) 8505009 AL Hus ) ol il
g Adadl A dols )W e JLEDY 5580 Y iobuac Yy

4l JLait Jl=s : Center-Surround Organization 3S,31 Jg PV Wl [
Judins i Leio palatinis (g puandl cliadll o dzhie g1 (@SLiN B dpuac

- 486 -



OB A5t awd Aakie Jadi o215 OF oSa L ugalitly) R puay wlaslas
Bl JSLa shine Lol JSUo a5kl 40l Aataiay dlaloea (S L
p0 Ry cmtan 1) Aguney adaill AL AT JUL S e - 3S50
Le s guiadl (e Rl i3 (o Lo eSt9 - 25SHM1 Lgtalaia e cgunll
R

ObpasS Ol gd  Abslows eloelll oy Lo 1,89 : Cerebral Cortex gl sl -
e Slo bl §gitiag ol yiapls dauiay aSa i pruasll il o Oliglas
Ay 1538 1y ez B dmladl el U1 Ll b plandi 2B
i (crmShinall puinglt plait) pibiaall 558 eloellly g pa Siaibon Vo
D387 s @l sl Jhe uyl Blokiag - Silunily pals - o el M
(Y - ¢ ouuilt)

53§ @il pad ddas e e 3)4all ane : Change Blindness juaid) ee -
Wl O saiais Holx sV OIS 51 G (V-4 JSES1) aaladl of jsadl B
el w1k B sd IS a2 @b (009)

ondsS a1 1530 Cholinergic Transmission ol g3 Jassy -

Jlai¥ Jles 3t : Classical Receptive Field (SuwdsSdt JLdiwd Jlowe -

LIl e 3c gases: Coalition of Neurons accia a 31 Lidtsgt oMl -
asd eLLall Saaaiae of wlobill aslsi aELA.L" pas B a5 ,all daasll
iy oaleie Lle Cipaty LB wlgs . anly Laggin of Bas i 1850
O35S »> I Lgie JS NIV slinel s - 3ST of AOEN pa yaS iy
caaly Al elelantl oo sl ax gy - Awdlill clBMESY! cLiacl
ulBMEM s Lo (AN Apa5 (b Laga 1yg0 caitpiillp el il a bl
ot das LIRS COMES e gl Wiae JSI Y L aSuled @eay (g 3V
.E\_ Y @dtt) AS5all Gailaddl e Axl s
(Lupa5) dsle @enad Aol : Columnar Organization $ageall @daiidl -
spac 8 reloedll o Aady cosd Apnandl LS elhas 2idS cos eloell

- 487 -



3 (sl gl ST 51 36500 Banls (it S e i)
(£=8 JSA) AoV (g ua ! sloelll B (g uad) dus 53T Ay gandl cilentanll
2 l9 (T i) lacosl Budaall kil 5 2S5l a5l
Wlis Lot goganll @uaiatl 1 8 aliall Aol 5 Y 0 Y sl
(el puadaht yail)

i OF Laelisil (s s podaiiny ¥ L0 dS) 38500 Al : Coma duguidl -
0 (10 ) (ol Sall a2 sln 5l pg Gliun] e Shals yglay
4593 3300l g sgen Wl M ool Laiiay 8 A guiddl Als J 53
daga ¥ OSI (Cnadl G2 pa bl il el e (JUM Jaew Le)
P g oo AT Ll e (ol e W olus ey 1] L jgaddl e Juls
s p0in dga Al LB oo,

048 ;B A34y ddyyad uaall (e . OliSTl § 9o 5w 1 Consciousness el -
dale ogdl cdlaty 3y alladt oigl alodt CBLAST LYY 85,5l 3laa Ui}
Gl calagleald ol yiad O3 9 alans¥l oL S oye MSLE
ol Il M 2B Flandl SV Lo 5851 e 13l
e UL ISR I ES PN PRRPSNI R TN R AR P
33y e sl Appiaadl Cillals ¥ o 355000 A3l datieh! 3, bLLLN
Jauc gl

<9 U Ll Lgy (S 3lai = Consciousness-Ometer e g3t jubida -
paall ¥ 1ag) Aotln Adspls ao g3 ¥ L (bl 1) lilguodl of 45l
Jads (il Ao gazma Jyadl - slies 3,85 3auWMAll (e ,uS Layutag
g o 2 Sl Sl sami o Jun 1 jLasl

;I, 3,S15 ol .d;sfa JS-éy : Content of Consciousness e 331 (g9 -
o (e A laT A0 (B LaS) el 5Ll cdy s B su s
(V- 0 medll) iz Y A0IS Lo gl duandt el W

ol iag wlae¥ @le B LS rllias : Contralateral Julats colos
oo Sloslas ity juuw¥ oW 6 padl clelll” 3 LaS tsluall Cilandl

- 488 -



oLt ipsilateral aelS Liads " agdiald (JoLall Colatl) el JLadl
(-8 i) s

a5 LS 05 oS (n2id e A ¢ Core of the Thalamus algli o .
A Uras Slaglos ol b Anandl LIS Jai (Lail j1a53) Auolge
(Y -V eeadll) ABugiad! 2dlell Laatait J5 5000 clads

day ;5 BLIYI (s 3ula L3Le Als> : Corpus Callosum  Guutoudt gausndt .
GLies Las o yha 5t floatl uinpa (8 pdad BLIVI o3ag ol Ul L iunl
V-V JSEN) Buslg Aazes B cracl g onlae

aun .1335 S eyl satt daus pu s Correlated Firing dast yati gt o
13} T Ane b5 B Jadll 35ga Gigaoey puac Ad5 5 Jadll 554
Al Auls 8 OlSsds wmols By day dale sasly Auls B OIS cad
AL L5l SlS 5l pa Aial3oe W AN B ilS bl chas |3{,i
el 33t Ll 831 (V=Y IS 358 A poty Lgmman B ol 3

a3+ Cortical Processing Hierarchy aslotil aotlaoll (e, g3 gyt -
-l ol

eloelll (ye Aualitly aualsdt Hliadadt : Deep Layers Hliasalt olbadali o
LOblandt HLadall Uiagl luandy - (50591 A gllly ¥ - ¢ @uidtl) agasl
PSS EN TP NI EUP DN JYES 1) - WS | - WP I TN | VA
e o) Laaay il calaa¥y Lkt dpalgndl Basdl s olgdl i
(Ssadt Jedl A JE

S0 e 5SSO Coyadn W3Sl e 45,0 Delay Test Jualin jluisy .
o2 et aladt gy Hlas ¥ AuS jonl Bkt auinll o Al
VoW @) ogedSon W plidh syl i Hliadl JLab¥Y 5f sl gl
P PPV PR W SUSTIY G WIS PRS- 1A

cobewsll Lalaill el i85 : Depth of Computation Gl Gee -

COnaaadt (ol 185 Disparity aloot _

- 489 -



sl Il o Uiy Jiba 0,85 Hlus ¢ Dorsal Pathway (g ,gtatt Lty .
elel) 8 Blolie M) Glasgll Ludasall dakaill o alayg JoWI (6 jua )
ol Al el W Buae joloms Juop wlin (pag - a3 (55l
JSE) ot Slae T Jailh 33h 01 anly Ll Cyasg - gund! sloelll ania oy

Y-V

G . Lgandd Bl IS a a8l 95 Auelyg Al Guodla : Dreaming pdovi -
~Ctiaall a3l A8 Hol a3 o LT Lsbad
Agsall @bl W 41551 :Driving Connection aadtudi SUobs i -
oyl Lol (s dsadiog pllaaa : Easy Problem algut ausaty
el (bagae Gollly (uaat ol CBLAISY (LISl s g9y
e LSS sl 035 38T ol Adulag (e 918 £35S, Loyt ojunaly
S (lasdly aladt yolaitl s Linco LS 51 o) s pally ypeaill (Gsiaue
o 0389 ASIAN 33l yu pudy b Holaill 1 (e "Algandl RISAL I
il G oA Y ALY e Bl ASEL o ol L Al AS AL
Lcaiie @hall 3 il (650 oS JUL Jan e ) Ll s 2aodLall
gl USEIN @b 3yomay i3 (RS0l B dy5lia 5yzuall
SN e g adl Cal W 053l Eccentricity S0 e Cat i ¥
Ygiae 1Sy aloliugy (35S0 Lo 1588 15l jgS Juo g : Electrode yg8 cidad -
U315 Sl gl 5B s a0 vl o ] Wil
ool 3l Aureadl LI 4nid ol /g Loaols of Auuasll BYEY]
cile gama 1A 75l S il (e By oSO @hLEV e ole 3 Bole
Jnd) dgn g i, 311 LN G 38T 9 Al (ye Jadll 359 (0 Aagliie
(S Bl jlgoey LI CBYT s sl (a5 oLttt oo gl
GU el 33l S gl daliaill dalanll &y »gSHt LlaaY fe ke gasd Sa
LY dolih oy Aie Ay pog SO a3 bl a3 330 L Aiac 315
Jradag (45U e e elal) las pdliyn (ia) Jumaty A pill Lupaand)

- 490 -



LRI S oy o Jufin s jor o) - Bl ki (B ()l Lo ysud
Sz eaild A ggadl dagdally - dakais &40 LB dupeasl

2leidl jue Juzus: Electroencephalogram (EEG) (5l ygS31 fdl o) -
00 el ey .l Il Aady oLl Bae Juuo s fleall o peSI agael
g Falicas (T2 Y el () claba (ligy oLatT () 30,301 e giie 3o (o8
Tl iy (o  Aante il Ay Baasms dakyas SV )5S
Sl sl Canis o (3o el d (3 L) piipld (a3l
paadl WIS (e Baatie Silegaze daiasd e 45508 (e (iayii)

0353 O a3 A g guudl LIV : Enabling Factors (nseeidt Jatge -
Cholinergic 2SI Jaull JEU Jarew o) Lalad B yg0d (55550 o 3o B
o oaag - (cboadl (oo AlS AueSy oLl feGlutamergic iuelisladls
(V- 0 @uuil) NCCe ( ¢nSaill dpmanll dog il

drnne obilee G0 2 y6S Jelds: Ephaptic Interaction wd¥! Jelaidio
A539 Adpas A pgS ol AdleesS Ubliiag ualy S L5 gLy 35l
SHMelaill o3s Ao e 5oy A eas I LMl Ay usdl clyjadll
Slalesdl B b 1Hgs W AdSI 7515 gl s ¥ Ly - Lghio gund
N WS- 1) WP T SO {1

01433 ] Lo yuea3 (653 Auilad dalaie : Essential Node auwlu¥ sazatt -
S, ¥ &1 S5 Juaws 652 35> 91 05 Ah) Jie (Bigae Bysad sls
(Y=Y ) Anuliad 3uGe 8 A 55 o Y Lol ol e sl Aaall

o Ao (2680 agadl b il yiis: Evoked Potential jligti agatt -
gnll) @agun 5i (HLEall g pradl agadl) 3500 @80 aay iyl 59,8
B 85353 U Jampen L) GLS1S a5ae i gt o HlEand!] aead!
agadl Lle Jeamdg . (oo dasiyll agadl taiia dags a0l wic Uas
raill) Ugloe o AL (o ST B apeS bl @y Jrre by Hlinutd
(Y=Y

_ 491 -



Of ot )38l : Executive Summary Hypothesis giuaiatt jasdl) dus,s .
2 A o s Gaul e sl el il U Al Sl ) e
ax A Jilea) glaadl o dagbaseadl Jafpd s st Gasell] s 3B5f Lol
lisg . (clgll datis cumi aGne ¢ pange 8 515 Y Losllall yaselall Lo
Jie M 5o ¥ A Silasagill 51 28yl Bpaasdt Jalgall (S 3SH puSe
zhidly Jaall fus 3agax o VWi R [P FLE ) JUICARPEN T IR RPY
(Y -0¢ uall)

Explicit Coding or Explicit g yuadl Jocsiasidt 4 c_._)_.aJij;_..amJt -
Ol ol e gull U3 il Aslat gLl Jazs i3 Representation
Gac gl yudlall (Y=Y @uudll b Gl J0ail) Mgas - d gl Arga of
- ¥ edll) Lol ilagleald ianall yuatolly 3 5ae ST luwel) abia
Lo o B pday Bunly Aualin Juas Lcnce LS Legaad oSy (¥
I Gl el L 5285 JUE s Lo ) Btais Raaplay 3015
- ¥ il (B 651 (L Adaylay dxgll Ayga yaA5 Al Adyylay aun il
L BlS G S 4559 s do s g yuadt it il T LaSTI LSS By ¥
oLl Tase Uil Hdail . e sl Aandt cillols DU

Jlaadl yail s Extinction ¢lakad¥i_

Solie (e de gema: Extrastriate Cortex adalasatiaztaiyy Db sl Uil
floadl p3 5 B MAEN Gadll B 19 (¢ puadl slaelily dagsd el L]
() A JSEN) 3,0 Jgd

S B8 i Jias s g de @ayg: Fallacy of the Homunculus 3211 alattaa .
2yl . JLaWl IS gy @iladl Il (llay g 30l duelgll LY o Lae
O ULy bac Wl sy 85 3 GuSaly @agll as of Y2 VA il B
coe sl ud 5l Uasl Jail Lo yglsg clolll ania

daidye ilagiws 53 Feedback Pathways duses p31 aniaid Olylus -
O3SS5 (e gl ol ,hit) 'tl.a.s.il pral ooy il @ilhinll An i iag
29bee (r (st (p AL LY i Lgranas) Buan 1l 2205300 ol jle

-492 -



2 LS de bl 5 )b Ledy el gatums o Lius o) dpa ygdt LI
Al Aol déaialt dalaill e JUL Japew Ao ) 58T 91 adieia (g st
LS00 3Ly ) A9 (gl eloe Ll (o g (oW (g pmiag oL LI
Lt O s ;.m...:.l 13] &aases ¥ eyl db;}u ol Gl - (Aasladl
¥ = V0 @l Blgiy 0 Y @uadll) 05gls ] flaadl aude (pe Bgan !

o3 n,ia5: Field Theories of Consciousness e g3l Jlowe Slaytas o
¥ il a3 lapr Jaln Agliay Jlama 3p2g iy ot
Flasll 8 ol oy gSI Lokl o) g sl il olua e Cabolasi
e (nan g Ji0 padation ¥ dlasd Aoy suma pud g UL UL
AT - Y @uudlly eud ¥ Jelindt Liai ylasl)

e rols Ll ul gy piinad olilac degama: Filling-In oy
elaasdl Aa t B LS ((oladd!l o OLSUI B) (6)5adl LeBlaw (30 3352 50
Mbiin o 1208 (5580 o oSasg (V= ¥ @uudllg ) _ Y @l 3 Jisla)
) Ll

ol @laglall IS oiy an 8« Firing Rate Code g i3t Juas 5,28 -
2 bl G GlSadl e (dawgie) sae B 3l fixe dpnae b5 Lgleos
A7 2 Y el ¢ 58T 51 350 LLe Ve e I5) Rulie 330

oax-dd aa, 2l i, First-Person Perspective Ja¥1 yasidt jadaios -
2 5o ds ol (0 331 LgS a9 @iladl (B 555 Al Eslas Y G poma ol
copady OF Seag EIUS Gak il jslaie pe JoW pakill jslaia ‘,;fj;_,
LI Bl ¢y9,Sing wagil pu o) OF Dgenty ol OF LanIal any Judy
(Y - Y @edtt) asia

L30535W 5,S101 1550« Fleeting Memory 3 ,alad1 5,81201 -

Laclal agadly cloeldl Jaio floadl o @B : Forebrain gleudt pudes -
paie L dagss . (Apeled 3)y3uall Hail) slelly dreddl dlualg 5)5U15
cellll audiag gleadl ande (s dalsdl Coms ¥ L polil e gl (g gima flanl!

- 493 -



M ollasd a3 : Frames ¥ .
plal a5 Al elelll 3blis JSI Hleaisl: Front of the Cortex slaitt adda -
el Gadll paiag Syl JiBy S ot bl Ja iy w3l @l
slelll 3lolia Jading - (Asala¥ 3 guall B gund! Gaill) dpala¥l ABghally
a9 dgacelall agall (e bl Gapbe e dagll laglall 530S

-Forebrain ¢LeuJl ‘::..E.A (39 Loy dalIl aue

Functional Magnetic Resonance (pulolUuiatl (nd I acds sl jaguatdt -
ety Gol iV B sladl @il yla) Juoewd 4a )k :FMRI 4i Imaging
693l oLl il ulasl (Lo @33hag (ol (oalnsBl yud cagluaty
(§ Fann Ao Aang Binally jusuaill (o Le s Raiioad) ciluiznll STy
G2y putl @ e (B Aain ol ol il gl G padl B OpeuSYI
dealiag S gdilly Sl doli il Aol ¥ plics S Agbortit autl
EaSH sl il o Biiis el Guagloliall gy Iy (dalght jgaat
=Sl aall o Sliad e Lo as ) &dlie s Gpgboline paslas. 4
Sl p e I nbalibll oy dutastl agiasdl Jmw ¥
315 e Bl ALy clyLal (A0 Le) Aagyeall LS5y A8
Hrasle Sga B guing pa 0L gas Bl ALGs Aia) Bua B aull
(VA aadll (B 8 el Lial Hlail)

ol e a3 a1l 45, 51501 255 : Fusiform Gyrus a034 aaadlasn .
el J I8 3) G2avall padll ) JAEN Gaddl e aiady eloeld Lical!
(0 - A @ity Agala¥ 5ygually (Licdl L2 aall

@i gloadl aude B el Sodll S e ol JSEN s GABA Ll -
y-amino-butyric acid i gugjlt paesdl Laba uand! J3L31 31,350,
CASAll i bl (e

bl Hdail s Gamma Oscillation Lels Silaiuds -

v2rdy bes g puay agdd Syl giiye laa Julics caing s Gist jaga1 -

-494 -



OV Lalad agdilt LB 6 ,SO ool poriall 03085 Lo 1558 s Lalad yuusahl e
(F-2 @uadll) Al e L5 Layass

2 Aag el ASLEN 3B Ll JSES saniay + Glutamate coeligls -
8 Caalighadl Jang of oSeas - cepalipla aanll 3L e floadl ante
AL e ey SO JISEYY donl Jany e gite 3uSdie ey cieiuns
oo g3 1 fleatl auie LS o Buslalt ASLaM! A8yl @lans autieinds
ol == Jilise= Midiie Jady H37 ¢ 60 AaS . coaligladl )it
Uny H5ST 2 CaB gl g Josd Al (NMDA i) N-methyl-D-aspartate
1) LAl g pht SlasY Lege Taad @dbdie (20l LLa Vo 2 0)
(Y -0 puudlly V- 0 @il

LSS aades Bguliall aclii xllaias : Hard Problem daatiadsats .
4SS Jjaeag Jpaae punadi @i 5 udaddl 4 ysuaidl dgseiall o supadll
Genlaad LU (£ 2 V8 @ ll) Shajad Sle o 3 palall Garcd s W1 5LES
JSdy ¢ yshaitl s e § Qualia Ly g adial jeladl floall Al sy
e 4 o ySA adt (L jusaty floatl B e gl dualll cllalss V1 CaLEaS|
gt ACELY LSO

2 Sl WVl plass of JelSH L aall: Hemianopia awisl Sealh.
Aol 48 00 315301 e sluadl (B Lol Ayl Siammyg Agh 00 Jlos Caual
BLis e HLall ais gf g (g padl b=l ]

oSl 5l aWl anzy: Hemodynamic Activity aat 3305 Jolis .
a1 B (g, Aiiael cibidaadly Lo yLacily Jaddt sega adsSe
VLA sl Dbl e BLA uag¥) ZLaa ¥ B 33ky5d1 Cdlats
128 @y ot 53 b JEL rpstansasell S35 Garle e cnaeasSSU Lagps
ol Jolanll (Sarg - aall 383 daldd - Lgasasy clandl @ (8 il yuiy
(S rs2d) S pmad) paguaidl Jaidy fleadl jguad wlaidty al juasll
0L s sl yaguatlly J(PET) 09,5550l eolaidly aladlh aguatlly
A6l - el (e el Jlama B eIl ISH Lgan 5o g pdng - eadoliatl

- 495 -



)3 OSay Agzey Sl poladl pubid e+ Hierarchy (a3 zyuidi .
205 B pmasdt flendl B 3 5ST ol o SO AL 301 Aadladd 3hotiie
oo a1 I sl 531 Bias Adkata Juiis - (Besle¥ 3 90all) ot
o3 Aalaie ) aLed1 Il 1lazal (L ysty S yig J5i (6 550 (5 Aakaie
0 (e i1 Gpiad) B A a e ) il doli) ol L (g35ane
Blobie I dylle Glolia e ilaglall gz ) L5 ol jline 555 . a4l
Jamad @5 i gy d o LB pud eyl goastl aag Aaiie
orad iaanall Gblilly Aptod! Al Bloliall Alilas days cilagdais
Adsylall oligy elelll i B Bhlis )3 S ko T M uinl sl yul

Al Aatlie Hail . Guidl Jds sase Sl : Homunculus ajan -

Ale A ymandl 3,810 e JS 52 Iconic Memory dcsga ¥ 5, <1
ouls 8 Uiyl ar sy (bt somd of 2508 JOU3) il gy poas 1350
SIS sl Bapg s Lol I3l Angycs 3,51300 LIS Lgnanid (s ,31
NCRRRIPW- )

Implicit Coding or Implicit —eualdl Jutiadid) gf 5o ¥l s B3I .
el juadll yuSe : Representation

Cdeawad daacus Sloerings : Inattentional Blindness ol aue oc -
Y Layy 3 ilin eyl Lol Sty o n caByall il cilguiill s Buyed
2939 aatill pu aall a8 - (deudh @eudll B A Ghalag V- & adll) (653
LW b a8l el

33l o Inferior Temporal Cortex (IT) (lawdt Léiuatt el _
daguntly Aasl ) 3y adl aataill Agaly opoe Tad L3l AuSloeldl dala sl
0 bl g relall erdl Jadls b tuall ol i Lty sy
B La,blisy (V- v JSCadly alaW as g i, 1 51) AIT (CIT .PIT
oadll il il Jobo e (2 auall EN bl alal Glalio oylusy!
St I ool Lo il (ya 501 1img L (Bud3adt Aacalll) L2 tiall
(0 - A @udll) (g5l

- 496 -



Intermediate-Level Theory of —e g3 Jacwgill (So—ivalldyytod .
dilae & Gud e gl b (ar>T9 CBgaiSla (5 A 5 1 Consciousness
ot Jefiamt ) Jssosdl oSas Y . el ppa ddacugill cibagTionald V]
0 ;S oy Cany 01 (g ygaail Jaieardl cbiladl ibagicad! f At
Gasadall (g psads yud St of Ldiaadd Sl g 38 adl Slidasd!
3T A palliad.g culio a NSy Hguo (B Jiia

ic gaxslntralaminar Nuclei of the Thalamus (ILN) aioilawadi slgll 593 -
pliast 3T Golsig Ayaelall azal) Ligh Bl auii . slgll (8 p4a0 3 pian S5
3ga3l Al Mg ¥l oladd ] guslall Gle Layaeas 6a% -slelll plaad
(10 @uuall) NCCe pSall Zupeaadt dog il e gy - -4Ss Les SLall oIS 13

<lall Coladt Jait ¢ Ipsilateral dwad colstt

LU @uen @il el (0 3a b : Laminar Position pibauatl ausg -
Layss gLl Joladly Lbadl JSad g sibomn gibiuadl gy - Assanl!
(351 3y5ually ) - 8 JSAN) (aalosll

@lase Juuy5 : Lateral Geniculate Nucleus (LGN) auott 2\._...53.11 319330 -
B3l 1l ssramntl usnall LigSea cLayglone TuSulilh o Bpaiall LS
358 Al 655 o Bamly a9 iilind Cow (e A58 Auiladl A0S )0
G5l IS S - I (sl el U 3] ol sty (a0 LS e
Lguiali g olonlll cym ALSLS pnn ) AplS Agsilad! A0S0 31920l o (uolgll
(Y 2V ISy VoY SN dagyan jui

Jagiladt 38,0 3l bl : LGN -

Sl 1,653 agadt : Local Field Potential (LFP) yasasll Jladl uga -
@) B Lmandl Slbead) @alud ()45 CidaB 363 o sl il o
(¥ = ¥ i) aashd Skl g 3 cllh gond
34ad uluaa : Logical Depth of Computation Gluswl ;alasill Goealt .
|yl Sl Aaie A bkl Ganll ol Agband By pgpis Cilglai

el oo Sl - 497 -



sLoelll (3 AL Lalaill Gaadl (o 5l U5 1o guall e Ak Eugas )
Labs o pliil) Gala il Gaadl LS Lol aa g T @lian o Lianadl L 2tuall
doleiiand Loade 1 ASEM iy 5l Glies @libac @l o JB1 duwac
(Y- @euill) Bulitl cilaglat]

daissobdac degaza: Long-Term Memory sutt atgls 3,81031 _
G Aysle olyy oIl Jolis il gicadly Hpailly a1 e e cilagdald
Jeoliad Ay yuall S, Sl oS LaS Bpiaiall dcasdl 38,01 @l yLgld
N AR RIP-L ) B PR P T IO T SO |

+Aacaall Slaydall ;130 : Lower Layers Lawdi Slada

L) B siomay o bl 5all S da i o sMasking asasti -
4800 5% Bgnasadl ol Bypiadl ool piondl ity . aniay 4] Jlay o(Laie) of /g
(¥ -0 @ualt)

LS| (s 0n )08 (0388 (e 355 : Matrix of the Thalamus stgts Licie .
talg Bl e LAt s sy - (olell LI Laasl jda3t) alel! Lo Jus i
(Y =V el eloelll (o Bumdasadl csladall )

oulDg Lo s e Lol (e Lo 3y 50l 0¥t 203+ Meaning aati -
Ust_;_)i L U5, 1l ‘_;LlaL..UYI 29 Aalaaiidl dala sl by oLl s
cns AL AL uUaLu_,yL'JLudu).wui ¥ il ol 0-18 ezl
NYSYTe d_,.u 1 Ul Eralill &gyl Agemadi LN G

‘am & 4udy: Medial Temporal Lobe (MTL) dawsgitt ,éuuals padadl -
o3 ‘JMJ_, VLBV Antlang pgaidl 3)SIA (33685 (5 A y5e § Lot
Iy eloablly ((Olosg s @aeadl B YA Aakaill) L5 ladl Qa5 el il g o gai
O34T (3 Jgo sloelily (Olasg ) @aendS B Y akailly Yo aalaill) L ayN
S-Sy @ gala¥l 5 g all H1a31) B9 Ul (Ohad s (3 B YV Aahill)
sl Crag 4y dalath cmy W (¥ 2V JSET e Lkl coluginadlg o) -
sl 2k uall Aakaitl

-498 -



@ali s ygos Jaas 3ruea dpwdd Cibdes dc gexa :Memory 3 sii -
Bl il Jadig a3l yae Shaglall Lo dalinll L glgsus clylly
of 392y 5,810 (auy5adl of (gl 3 jrnad 3,510 (gatl Aigls 3,510
(VY Jeadhl) i Ang pos

Al sadind (S yuas dd3s] xllaias s Microconsciousness (5 g (504 -
e sl Aandl @bl oo dy daus yy Leg il yie Y Aus il ciliuall
e Jufin JSiy alliiea B B ¢ gunge A5y GaBa e gll Ui Lay)
@uall) Leaio el 5 o9 5,8 med Joammy 43 Las - aipls (5 gl !
(Y-Voeuallygt o

oS wdad Hhail : Microelectrode (g g (2,68 dad -

oot oS cdady pilia oS jixs 1 Microstimulation (5, jase -
yhae 108 it of oSas eloe bl 8 flaadl a3 liodahie 5
(= A gl Glosf 38> Jladly 3adas jhae of Al

,_,.‘.b’:j s = : Middle Temporal Area (MT) Jawgdl Adaatt Aataill_
V5 dualsl & puad! Aabaill Loagh g - 3S5mdl Ul a] B dojygis yuias
el Gadll g dines dalsdl comy ¥ () DA JSLET Y UV JSa)
ot

iy e JSLEs Acgasee: Mind-Body Problem aawsdly Jaad) adsio -
13U g LS gdd 1() =V @eadll) sy Juad M AN Jilealt JolH - e gl
S U te g ¥ Ulony g 3D puady puban b cnas g9 pubausd dadi o
oS (Tyuinlg thoks oo 15LLg igyine consiSH LSy Ahsylatl 03g sV
(Asanyl Jalgalt HI00) Lol oo Aiiien 5y ilSsle daass 13U

9l slgll ;e @usinc Hel= o : Modulatory Connections aaall SllaLa,¥1 -
Oile ;800 Lo gl el fpa e daiadl ciladall B 9o A5ty dGkaie (4o
el Lgald B Uaall cllals W1 gdaiuas ¥ L slgdh L 8 g om il
Oe ol galalt Jaaas Lgiay ST Bole 394, Abagiull ol LA

-499 -



et a9 ae Luam ) LIl ol yhans (3585 Lasy dndladl esbbLis WY
el pode e Suaaddl Lo Gadas Sl O OIS ol E"b‘}“

D sl Hlail) bl o« yludlg apes Libadl 35,50 fia : Monkeys sg,aM .
Ledggns Leius)S (Sang « pladeld A jae corud Byguaal 3950 (Y 2V @uadll
Ol okl plas Ha ;S yiuol 25aN flas oF @l yg - pual) B Loyl
m| E5_9.¢.U| Alazxy Las Labas alilas rolial) dinllang logac daudsss
(V- b ) A8 pall g 315090 Apeaall Gueed BLESELY Lo gt
- ragoliill

JLsol Gsey AL (e Call (0 o 3 . miillisecond :Msec ausls s .
Al Gle ) I Jai g Lgaolg daspad! 35l Ak cslaglaly

il MT Slasgdt dudcual) aatasly _

oo <l e a5 gl 35U (e gaba ta e . Micrometer um ,iegpSee
| ia9;Sun 00 Igm Shoelll bl slucial . 2l

€3l Bnantl ol Wl ,ait: NCC .

Ggd> e oSS Ul Apnaadl by, 501 : NCCe PSaad Acaatl Jdogydidi o
() -0 el H8l) ey s

Solaat el Cals Ll Jeds - Anae da)M5a s Neglect Jloalt.
OSI - 3 5,1 Jlaa (o ilaslaal] (o o cpnony Y Lgus - LAl
(A9 (G mantl oLl S il D o Lay AuSlaall Ay pun I el )lowa
o2 Soadl Sl cauas Jlaaly @af ISy a3kl o2 €039  Aasle
JLﬂJubs}Lhl&}&&AUAQJHLHcHHlk+bJ‘uLﬂ‘N‘LﬁNlA
Jlandl il 5 craljin 45 po atd 13 ol o pordaiany ¥ 431 50510
(72 Ve ewdll) St e Jalatl

Bl sl jlasl: Neocortex aauandt elaidt .

-500 -



Ja Lgaltay o Sedl doliill alal a5 : Net-Wave auSpdiiaaglt -
aydadl ope cclatuSylg il jads (AaBgtie ddyydasg Ao yuuy BT (s
Aonlll ondbaall on gt} g5 (o A gTin (Jonl o PO (s

sl «neuronal correlates of consciousness & ¢l3 i raatt Sl 5,¥1 _
.«.ﬂb.;}g:_'sls S dasd y5 Slas Vg fleadl bl e de gazes yiol :NCC
138 ¢ guing0 89 (LuslSdl Juadlly ¥ oV JSLEH) Gpas Spsads 3> o
Lol

.Glutamate c.owligls Hhail : NMDA Receptor fued Judiuus -

551 : Nonclassical Receptive Field ,SawMSH prd JLaiw¥ Jlowa -
Jhai¥l s

oLl 5,500 da s )3 Y oblus ol cildac : Nonconscious (gygad jué -
JUie subliminal e 09 S50y duygadill ola Sl of Gugeal sV g
gypadill ud Andlaal

Lids (Y - VA @uall) 4 ,s : Nonconscious Homunculus g1g jut 38 -
Rpuusd! Slaglell 028 puieiudy ohelll gls elxlll ade SIS 42155 LS
Yo . Lgr Aheadl ool Agreandt Sl aug3se H1al 3Lty dagdasestd docitall
AL 02 Jards - e gl (S 5im B el oLl 1308 alaes @alow
19 i 55 Jie

Lpac LS (pe sLa¥1 A5M5 Ao gaza s (Nuclei g3 pamil) Nucleus 31g5 -
B s le) Tpuas Lumap 3 of /9 Lpeae L5laasS il Luser
(i HISa LIS el of dls uaadl JBUN atSeiod

e G 93 dxtia Jlees 1 Optical Flow Field (5yua- 01 330501 Jlovs -
BV LIPS | B (SO T | R RVIURESTRVJPWN BTV JPW IV ST VR
(Bl g gl W ymly o o

E @y B Syl bLidl ;B Aadanie 40l oilyss : Oscillation Silaigls -
ia Regiie pim (o8 el JLokl g of Ll agandt i o 5oy

- 501 -



fa3 LAl Uil (8 - (Lol cilon goay Bgaladl 3 by a3) 33,
i Leag - a8 Aypanay (S 28,35 3,68 GillaBly 3y )0t clSgall
ey HZ 55,8 Ve LV G Jladl B clpinyiall Gols JSay aadasdie
(V- Y S VLY JSaN JBU s e ) el il go of 355 &0 Bale
-oLi¥ly Lgrdgds g dai3 )5 Lasyg

ol aadl ailadbadl 31 3)La FAERY glacas :Penumbra jlb) -
B 0555 O 099 1o sl Agpuaatl SlbLS Y1 e BuSidin olaglin puiind
LS Aaanll o,us,.u Al iy (0 - VE unifl) Lo fejr Ll
SV auly g ypnddl W50 A yall Aalilg A3 g2l glally Aal
AL crlaghall oda JSI 50,58 LidsSH 35 .31l g9 il
oY 8 3ol Adadall ol Aoy yunll

Sz oW OF 0,245 4,3 : Perceptual Moments @fysit Sllasy
o4 el )L 0 - olladlll jlol e be 3juaie ladlas Al b
Sliaall 3l 4l e Caliey ¥ S oY1 olta oy Auiles ¥ Alels
llol5 )Y uSaty - Aluaia Lasliiely (S ol W] s 3 Lay o lla] J5u0
oo sdedlaadt o3 (e Lalad Cabiesg A ysll dud bt e gl 3yl
R PR O

Jia 1 ia ._1.,..1.: )} Seas : Perceptual Stimuli &y &ijd s -
o il 3505 ala g aliall oy . ST of cnida by plg JSiis 3500
£aBy Aol e @alill aally yiaadl Gualig (-1 Jf:ﬁJl))S._n.'lu.uS.n
o) Sl s S5 6050 oF Sas BILo 0 B . pissy ]
oot dpnanll Ul )W A pady Aaliiee @S ] (4913 Shyjadlt
Lpaadl bW sl 5oty Lu pod Aany Y1 il jhony Alags
(N Jaaitl) e gl e Akl

I 55 ppdecicd dayda e’ : Population Coding juiadiit dcg oo .
legaze pody . s S Lagac pilite lgin JS dunc LS e gare

- 502 -



(¥ =Y ety ¥ 0 Y JSEN) Adlaing 398 cabeglall Jihad Say Lo Aalices
LB Jaal) Ay e 5l and B3

oadll L3 LSl Lsyls: Primary Visual Cortex 39¥1 gy ot elonidt -
BM 3lpll Gaybo e LSl o S puasdl S5l ol ygls 5 Mo
PUR-LOE RS 1 AT (PR A NEN U P JAY) W UPNITSS U X
Y - AJSEN YV ISl & Janddl) lasg

o duadlg Libadl 33,5009 59,80 obwss )l 4455 JaiS : Primates Claad )30 -
Y=Y @il (8 8 Ghala skl

JU J3is Aadlas e aoly jam e dadlaa <iy5i 13): Priming stacit -
‘Qé.a_" U'Aalhdﬁdn_-idoiwm_,.ﬂu‘yl O el slale &iuss
gt Aol i i plg JScie JoW1 I3l y W Gy S
(= VY @eadll) JI5 aoes

ilg,Sadl of LSy L1 : Privacy of Consciousness ¢ 93t 4uoguas -
of AL5eW Gayds e Y el Soiod Juogill Sas ¥ Awls Ay ygadidt
(1) @il ¢ imall @l jasi Jie pas Y1 10s gan) 35 ka0

09l e B yundl B ols (5 ywas jxe : Prosopagnosia ogagli ec -
@eall) aBgILLI 9 3 gl o9 sdl (A Byaill e Sme eyl paes B
(0-A

JSES Ll Ao Gt Wy oLl s(quale L3S 5 ,411) Qualia Lsgs —
Jaadl AU S @uaso 8 LdgSOlg (&) daiss plas g Auh)) sl 3
55U LS Ll B 3l guombl Auiasallg Ay yuall Cilaglall oya JiLe!
coas (st el (IS MY Laag

a9ill aa : Rapid Eye Movement Sleep inooeald dayudt 48, pg 3 -
Hég onaaadl B3 dag yuw SlS ey Hradag calaall ia_g.}." 3393 (e &) 1 Gaandt
Az inlgg 53)She adanig (5 W Al )M MLl B

-503 -



g Jekase 3yl kil : Rate Code 3,431 Juas -

b SaadlS JLiai ¥ Jlxs : Receptive Field JLatw¥i Jlsa .
Al (B hod Sas ding (aldg G padl JLall pinge 98 Byyuny Appac
LS 3lgidly AuSil B Auaadt LIS Latuy .3 pdlia 3501 5 05 o
3ol o (g puadl clalll Juindy 158,41 5o eedadly atads dpslall
Of Lead L3 Byl oSay 33 Aabaid! alaas . (e oloil 5 Suell
Saua S 5ud JLELaV Jlora (o Lguiniied of 3000 Ll )3
oW (SaeaMS 5ué JLeia¥! Jlama (5 Slecaat IS 1] (B s e
e Aol B Lag) dluailirie Lorpuad Lot 10355 (8 cepccadld 5301 415
O Dgd ity 1538 Ml cuindll e Lisgas 5gu5 Gluiadlly Lbesl ¥
Byl ¥1 bS5 JLBiadl Jlove ging (6 - & endl) S gl
- 251 Blaus (B Al 38 4Y1

~Onial] Ay ol lS ol g3 plail : REM (el Bias | SIS 5t g -

4l Ogala (pe )ST Haseli s Retinal Ganglion Cells a.Suid sudie LM -
LTl Lelaizins 3 A pa ol cilagladd JS Al 3 Lpiac
334 Bagu0 (5B iLgliogdy (a)SLa¥ll L icdail A50E (aa¥ auSgunll
;J’ls)-.i‘- LeboLiiy . g pasdl cocantl Lo jgloen JS 259 . fLaull 3uds ] Jao
' (¥ Jaadll) 6 psaill (g padl 1550

+3l2 gashall @udaiill JUi : Retinotropic Organization ,S.ddi P12 [
Jiiad e 13 yglorin Bpnac Wy g puadl sbinall b 3y Ll dolaish dag s
(Y - & IS G yuaddl dausdlly @5jlia puS S0 Siae fOvea 3,500

4y, 45> : Saccade or Saccadic Eye Movement ¢padi QU A4S o
Lt 3 Y laasiply ;i) pamiy Aga g 385 LoiST ignal! lusn
o) Adaz Bl oLBT 33 JS o @laiaiill Gany alially 4552880y dole
(Y-Y

-Jawol (3 Slel (o oLGIWI H1a30 : Searchlight Calasy _

-504 -



cAguagil Jalgadt Hhail : Sensory-Motor Agents st S youdt Jotgalt -

B3l Gajseall Jobl elincas @ Short-Term memory (sul! 3 ,uad 3,S101 .
oaa JISET fye JS& Alalall 3,S1aM g . S8 il ydie (se e @ilagleals
(¥ VY el Agyaall 3,100

¥l ellasd 153 : Snapshots Slkazitt

O paaaill dud @y juddS dalades : Sparse Representation 3L Juieist .
Acgaxo Ho juady -8 pasad! Landl LS fs prdcs suas Slagladl
Las) iadodl S5Lak! juadadl sgan 8 .40 pen Slaglall Jhasy jadall
(Y- Y @udlly Yo Y JSEH) A ol Lisea sty 38 ) auls. ,a55 Y

Leud Jin3 5,43 : Sparse Temporal Coding ,3Lct) cdjty s s o
Bl i) Adace dia) a8 LIS clSp il (ya Ridony cilaglall
O S Sa e gl Jans 8 Uayl sl puiy ol (3 g uduanse
3l Lyl Mz 38UaM de dabloey ag (V- ¥ @uudtl) JiST of astall
e el S @bl (LS

cJaall g HIa5l: Spike asgiat -

Loelpxt dail: Spike Synchrony (,Sgdt (peljati .

-1 el shll 3555 @l : Striate Cortex datasntt slouldt .

J9t=a : Strong or Driving Connections dadiull gl augatt SllboLug,Yi -
Oa Al Aaylall b Lkl 430 B8l 3akaia (o 5f sLell oo Apiiac
o3Uad O Sz Auobgtl Apreandl LIS ¢y i3 25001 L3 gi Ll
Asa gt Lalbdba 8 Jeall g 8 Lugd Lhbids dlgwas e
O wmaddl oy gl Foandl aaad i alad I Aatia il cllel s ,W
agbaill ) aia gf gV raadl sl 1t 3] Ailod! S, 01 51 1
gl O G 89 Ll o sl . dasls cilbol b oo dacugdt Aaea call
uil!) Loload 253 cillal i3l Lo culBl au¥l caivedy salghl ,Slselll
(E-V

-505 -



LI A0l L9V csladadl : Superficial Layers dusdadt Oladaly
slaia¥ Ly - Lt cladally Uiyl yag (Y-t @uadll) agasd! elalll cpa
Sl e gl A o0 el G gia ] Al Aalaie (e ale¥l
Lol LS e ALa A gee Silaglan cladalt oia Juiiudg - dusla !
L3t L) LS (ag diloetll Qa2 2506500 @l jluse (a9 dayl 1
cAusgac ST Bluw 8 L @3 A ablasd! Gl Y HLEYN jdayg

JB Leae A5 o Jols DU lus dacaseie dlasl: Synapse bl o
Jab aliaja ilaedS dlidl llay  AuSdin day Lae Ads 9 1Sdin
ey thowas Sligsandl oy urasae dulgh (Sl i3 dylo e uac
Elaa Y1 e YOS Jatantd Sl s Aremadl ALl sLi2 L3 jales
paie B Adadl Ayguandl AluasSIy (LoelS 9i 3 ie) Bagpuad) Ay ST
S B OaSLadl lenandt GOBL Laa Lilaly copalsglandl i lonl]
U T PR FPRL), PORION PR S A () PIPRCY KPR &
Anddeiodydlie bl (Cllalyg; ¥ 5am iy Lo yat) Ay, oS Ll
Aandl WL i 035 e Jasd Lagy celmlll (5 . LSII G Zaglald
(T-Y el S YT Giala) AoeylSO Al

A0liaiS9 Ao Axilsias @l a5 : Synaptic Plasticity ausadd aag,t -
Syl ods paiedy cilifiall JLaidl JLas¥ 563 e JLES of u0)S dgus
5 )S11 (52355 plide &Sl A3g,ll o wamasg . H3ST o alal I (35185 (e
-V @) gl Aigh

) sall : Synchrony or Spike Synchrony GLSgdtt (yel35 gf (el jatt _
(Lapas 4515 cBel o o) Bld el B Aupac 3d5 8 ASed 4y &iass
IS P Jarew (e ) g3 Aae Auls B8 ASell dus s g
3585 (daal )5l ean i) 3 Lgaea U daol )3 dpwac LS Aegaza (V- ¥
13] Loo (6931 ypao Sl J5ull Jazmy) Jumdl S G A gialt Lalids
S35 0553 Of Jadimy L Ac gandl Joon eloia ol Sgddl daliill ol
cAuaall LSS oo Guslitll ags 938 Aage AT oilS sl

-506 -



Jadll s Eigas (ye) Of o )35 Auis »8 : Temporal Code aa3jt 5 a0 -
Apalie oilaglas g ims LA e il sasa cag 5oty Agac 3l (5
el pa800 028 (3ilia pal coalibly 53pm £ Jloma (B LppI2G ciliy il
Loga uisidt Vi &35S of Jotomag (V=Y JSllg 1-Y JSadlg Y=Y @ull)
P Bty I W) T [RVPON | BETPL | P TP Y

eloelll J3ia JS olalais dacusS el &ad Lo ol : Thalamus stgds -
38 555 Al sles JS muadiin  Apind Blas o1 Jumtins Legalsd B . anadl
Aika dan ) 255 ol oia JuFiudy 5 pdlie 53 po Latus) jolasi ¥
(F=Y @ity 1-0 JSAI) LS sunc alglt el .olalll e

«dlra 51053 g 9: Third Person Perspective calit jas il jolaio
JE Jiorss L) asblas GN‘—H;‘J st Wl Al Juo gy 2ol
5 eyl i I35 il ) gt ¥y (Rsandl LI Alasdlay
Vienna Ligs 5515 3 LS) edl pakd jslaie Lelad puiill aleg clyx ¥ ole
Ja¥Wt pasedd! jslaia Lelad Maaly (Behaviorism 3Ssludl ac 5300 of

daslyl olasst 311 Top-Down Attention (ol 3] AAel (e oludia¥i _
S Gulsaly A0l 8 Jaad pkahs of ALidl e datie3 35850
BLES s Jawl G plel e oluiod el 3ylaia¥ () 2 & Jgandl)
Sgenadl e Lginlas 3y sl Jlome (5 cLi¥1 aing g2 oL
ot i Ladl LMY dun o3 ol Aagll Sl ol e o usan ]
oY -8 uaadll) el gl 31,00 e Aleadie Aubac oL TNy oLt

onidads of adasde : Topographic Organization 31y gagdatl @utaion .
eloedily Auiladl 408 )01 3191 .3 9la0e Aunac LIS Leghiad LilSia (o 53
Aaliia ewsd! LS ol eladlly Laaedl sloe iy Standl (6 madll
bt jhuuall e Galll B LOLE @udamll 1aay . Ldl o gighe

sl olaadall Iasl s Upper Layers Ldalt Silaulalt

(A9 G uadl elmllh Hdait: VI
Lgaasdl HIail: Vegetative State sgasdt Al _

-507 -



Sadl olelll o iy 5l 2,85 515 : Ventral Pathway iladdt jladi o
a9 il Gaduall eloelily daal )1 3y Aalazll Y] atiasg el
(7 -V IS t3ka slena of et ya) AutyM shiney Liasl By
-Vision-For-Action Pathway Jxaly 435,31 jluce -

Ot , I h: Vision-For-Perception Pathway &31sd0 48,31 jlw e -
- ilad!

a5, Aads pe A9l )L, ¢ Visual Eccentricity aayuat uds,amn
Aygaio sl 23S pa¥ HEST ¢ gun gl ()US LalS Lol yiWy m).a...Jl s g¥
(Y =¥ JSAH) zgings 4iah)

o pdadd e gl sl Visual Hierarchy gy o1 (0,631 7yt .
S adl clxlll o 5gagdl

2 02addS Jguall (o cbylandl oo g 93+ Winner-Take-All j5Laty g .
Led] J35 ol Apandl LS W @us L505 Y 4u8 idnaedl ol
LU A il Al edlelanl] 35 3 dada¥ 9 55391 calaglatl
SHAL IS Ly pads Lol (31 ilaglald Lol 503 300 dupeanl!
00 Ushuakl LB ity - (caduall 35010 JSI) Lalas of (k!
3501 JSI1 ey aa ol (oo sl Aypuand] il I

O35 loes L-......;; 5,813 3u>9: Working Memory atalatt 3, Sii1 .
(8 Jie) sl e s e Agpladt gl Lapllats 3t cibagbeld
(V=Y @l g0

ool Woliw 983 s 48> 33> 1: Zombie Agents auagidt Jalgali -
Lesd 1 (5l w3 g1y pubuus) Lgie mab o (939 Augdasg dag e Aagsday
Ol LS ALY Loty . LBO] (30 ¥ o (Ran 0 AIAIL) ny
a iV Bhouitly ol jluwdt 53139 ad g el yill 5absdy g pandly Ak g
A(OF Jaadlly VY Junill) fosr Lgale cuyoill @5 all (5,341

-508 -



1 ruaiggti

LA Jazes Las R2agmnd] LIS plas e edbudiund) sue 3alo) uprcgulation (1)
oo edlasudl sace Julas : downregulation . ;57 Jale of o508 Lol J3i
(p2al) 53T Jole gl G50 08) Bucrbaus JBT LIS Jamey Los Bsagiadd] WD) phaus

(i) Jobally Hpalidly e gll el Uit paiind 2 pall Lax 30 8 ()

oSl gl elle g Bgudis 1 (-1945) Ray Jackendofl wsgaisls ) (¥)

Joile e 2V e Usawe LSAI 8 Aukes Eusunc LS. :amacrine gaSLa¥t L (£)
(e all) ASed 3ace LY

- 509 -






J.\LAA.U

Abbott, L.E, Rolls, E.T., and Tovee, M.]. “Representational capacity of face coding in
monkeys,” Cerebral Cortex 6:498-505 (1996).

Abeles, M. Corticonics: Neural Circuits of the Cerebral Cortex. Cambridge, UK: Cam-
bridge University Press (1991).

Abeles, M., Bergman, H., Margalit, E., and Vaadia, E. “Spatiotemporal firing patterns
in the frontal cortex of behaving monkeys,” J. Neurophysiol. 70:1629-1638 (1993).

Aboitiz, E, Scheibel, A.B., Fisher, R.S., and Zaidel, E. “Fiber composition of the human
corpus callosum,” Brain Res. 598:143-153 (1992).

Abrams, R.A. and Landgraf, ].Z. “Differential use of distance and location information
for spatial localization,” Perception & Psychophysics 47:349-359 (1990).

Achenbach, J. Captured by Aliens: The Search for Life and Truth in a Very Large Universe.
New York: Simon & Schuster (1999).

Adolphs, R., Tranel, D., Hamann, S., Young, A.W., Calder, A.}., Phelps, E.A., Anderson,
A., Lee G.P, and Damasio, A.R. “Recognition of facial emotion in nine individuals
with bilateral amygdala damage,” Neuropsychologia 37:1111-1117 (1999).

Aglioto, S., DeSouza, .EX., and Goodale, M.A. “Size-contrast illusions deceive the eye
but not the hand,” Curr. Biol. 5:679-685 (1995).

Ahmed, B., Anderson, J., Douglas, R., Martin, K., and Nelson, C. “Polyneuronal inner-
vation of spiny stellate neurons in cat visual cortex,” J. Comp. Neurol. 341:39—49
(1994).

Akelaitis, A.J. “Studies on corpus callosum: Higher visual functions in each homony-
mous field following complete section of corpus callosum,” Arch. Neurol. Psych.
(Chicago) 45:788-798 (1941).

Akelaitis, A.]. “A study of gnosis, praxis and language following section of the corpus
callosum and anterior commisure,” J. Neurosurg. 1:94—102 (1944).

Aksay, E., Gamkrelidze, G., Seung, H.S., Baker, R., and Tank, D.W. “In vivo intracellu-
lar recording and perturbation of persistent activity in a neural integrator,” Nature
Neurosci. 4:184-193 (2001).

Alauddin, M.M., Louie, A.Y., Shahinian, A., Meade, T.]., and Conti, P.S. “Receptor
mediated uptake of a radiolabeled contrast agent sensitive to beta-galactosidase
activity,” Nucl. Med. Biol. 30:261-265 (2003).

Albright, T.D. “Cortical processing of visual motion,” Rev. Oculomot. Res. 51:77-201
(1993).

Aldrich, M.S., Alessi, A.G., Beck, R.W., and Gilman, S. “Cortical blindness: Etiology,
diagnosis and prognosis,” Ann. Neurol. 21:149-158 (1987).

-511 -



Bibliography

Alkire, M.T., Haier, R.J., Shah, N.K., and Anderson, C.T. “Positron emission tomo-
grapy study of regional cerebral metabolism in humans during isoflurane anesthe-
sia,” Anesthesiology 86:549-557 (1997).

Alkire, M.T., Pomfrett, C.].D., Haier, RJ., Gianzero, M.V., Chan, C.M., Jacobsen, B.P,
and Fallon, J.H. “Functional brain imaging during anesthesia in humans,” Anesthe-
siology 90:701-709 (1999).

Allen, W. Getting Even. New York: Random House (1978).

Allman, J.M. “Stimulus specific responses from beyond the classical receptive field:
Neurophysiological mechanisms for local-global comparisons in visual neurons,”
Ann. Rev. Neurosci. 8:407-430 (1985).

Allman, ].M. Evolving Brains. New York: Scientific American Library (1999).

Allman, ].M. and Kaas, J.H. “A representation of the visual field in the caudal third
of the middle temporal gyrus of the owl monkey (Aotus trivirgatus),” Brain Res.
31:85-105 (1971).

Anderson, M.C. and Green, C. “Suppressing unwanted memories by executive con-
trol,” Nature 410:366—369 (2001).

Andersen, R.A. “Neural mechanisms of visual motion perception in primates,” Neuron
18:865-872 (1997). . ‘
Andersen, R.A. “Encoding of intention and spatial location in the posterior parietal

cortex,” Cerebral Cortex 5:457-469 (1995).

Andersen, RA., Asanuma, C., Essick, G., and Siegel, R.M. “Cortico-cortical connec-
tions of anatomically and physiologically defined subdivisions within the inferior
parietal lobule,” J. Comp. Neurol, 296:65-113 (1950).

Andersen, RA, Essick, G, and Siegel, R. “Encoding of spatial location by posterior
parietal neurons,” Science 230:456-458 (1985).

Andersen, R.A., Snyder L.H., Bradley, D.C., and Xing, J. “Multimodal representation
of space in the posterior parietal cortex and its use in planning movements?” Ann.
Rev. Neurosci. 20:303-330 (1997).

Andrews, T.J., Halpern, S.D., and Purves, D. “Correlated size variations in human
visual cortex, lateral geniculate nucleus and optic tract.” J. Neurosci. 17:2859-2868
(1997).

Andrews, T.J., and Purves, D. “Similarities in normal and binocularly rivalrous view-
ing,” Proc: Natl. Acad. Sci. USA 94:9905-9908 (1997).

Antkowiak, B. “How do general anesthetics work,” Naturwissenschaften 88:201-213
(2001). ‘

Amold, D.H., Clifford, CW.G., and Wenderoth, P. “Asynchronous processing in
vision: Color leads motion,” Curr. Biol. 11:596-600 (2001).

Asenjo, A.B., Rim, J., and Oprian, D.D. “Molecular determinants of human red/green
color discrimination,” Neuron 12:1131-1138 (1994).

Astafiev, S.V., Shulman, G.L., Stanley, C.M., Snyder, A.Z., Van Essen, D.C., and Cor-
betta, M. “Functional Organization of Human Intraparietal and Frontal Cortex for
Attending, Looking, and Pointing,” J. Neurosci. 23:4689—4699 (2003).

-512 -



Bibliography

Attneave, E “In defense of homunculi.” [n: Sensory Communication. Rosenblith W.A.,
ed., pp. 777-782. New York: MIT Press (1961).

Baars, B.]. A Cognitive Theory of Consciousness. Cambridge, UK: Cambridge University
Press (1988).

Baars, B.J. “Surprisingly small subcortical structures are needed for the state of waking
consciousness, while cortical projection areas seem to provide perceptual contents
of consciousness,” Consc. & Cognition 4:159-162 (1995).

Baars, B.J. In the Theater of Consciousness. New York: Oxford University Press (1997).

Baars, B.J. “The conscious access hypothesis: Origins and recent evidence,” Trends
Cogn. Sci. 6:47-52 (2002).

Bachmann, T. Psychophysiology of Visual Masking. Commack, NY: Nova Science Pub-
lishers (1994).

Bachmann T. Microgenetic Approach to the Conscious Mind. Amsterdam, Netherlands:
Johns Benjamins (2000).

Baddeley, A. Working Memory. London, UK: Oxford University Press (1986).

Baddeley, A. Human Memory: Theory and Practice. Boston: Allyn & Bacon (1990).

Baddeley, A. “The episodic buffer: A new component of working memory?” Trends
Cogn. Sci. 4:417-423 (2000).

Baer, P.E., and Fuhrer, M.}. “Cognitive processes in the differential trace conditioning
of electrodermal and vasomotor activity,” J. Exp. Psychology 84:176-178 (1970).
Bair, W. “Spike timing in the mammalian visual system,” Curr. Opinion Neurobiol,

9:447-453 (1999).
Bair, W. and Koch, C. “Temporal precision of spike trains in extrastriate cortex of the
behaving monkey,” Neural Comp. 8:1185-1202 (1996).

Baizer, J.A., Ungerleider, L.G., and Desimone, R. “Organization of visual inputs to the
inferior temporal and posterior parietal cortex in macaques,” J. Neurosci. 11:168—
190 (1991).

Bar, M. and Biederman, 1. “Subliminal visual priming,” Psychological Science 9:464-469
(1998).

Bar, M. and Biederman, 1. “Localizing the cortical region mediating visual awareness
of object identity,” Proc. Natl. Acad. Sci. USA 96:1790-1793 (1999).

Barbas, H. “Pattern in the laminar origin of corticocortical connections,” J. Comp. Neu-
rol. 252:415-422 (1986).

Barcelo, E.,, Suwazono, S., and Knight, R.T. “Prefrontal modulation of visual processing
in humans,” Nature Neurosci. 3:399-403 (2000).

Bargmann, C.I. “Neurobiology of the Caenorhabditis elegans genome,” Science
282:2028-2033 (1998).

Barlow, H.B. “Single units and sensation: A neuron doctrine for perceptual psychol-
ogy,” Perception 1:371-394 (1972).

Barlow, H.B. “The neuron doctrine in perception.” In: The Cognitive Neurosciences. 1st
ed., Gazzaniga, M., ed., pp. 415-435. Cambridge, MA: MIT Press (1995).

oesl pe el -513 -



Bibliography

Barone, P, Batardiere, A., Knoblauch, K., and Kennedy, H. “Laminar distribution of
neurons in extrastriate areas projecting to visual areas V1 and V4 correlates with
the hierarchical rank and indicates the operation of a distance rule,” J. Neurosci.
20:3263-3281 (2000).

Barrow, ].D., and Tipler, EJ. The Anthropic Cosmological Principle. Oxford, UK: Oxford
University Press (1986).

Bateson, W. “Review of The Mechanism of Mendelian Heredity by T.H. Morgan, A.H.
Sturtevant, H.J. Muller, and C.B. Bridges,” Science 44:536-543 (1916).

Batista, A.P. and Andersen, R.A. “The parietal reach region codes the next planned
movement in a sequential reach task,” J. Neurophysiol. 85:539-544 (2001).

Bauby, J.-D. The Diving Bell and the Butterfly: A Memoir of Life in Death. New York:
Alfred A. Knopf (1997).

Bauer, R M. and Demery, J.A. “Agnosia.” In: Clinical Neuropsychology. 4th ed., Heil-
man, K.M,, and Valenstein, E., eds., pp. 236-295. New York: Oxford University Press
(2003).

Bayne, T. and Chalmers, D.]. “What is the unity of consciousness?” In: The Unity of
Consciousness. Cleeremans, A., ed., pp. 23-58. Oxford, UK: Oxford University Press
(2003).

Beckermann, A., Flohr, H., and Kim, J., eds. Emergence or Reduction? Essays on the
Prospects of Nonreductive Physicalism. Berlin: Walter de Gruyter (1992).

Beierlein, M., Gibson, J.R., and Connors, BW. “A network of electrically coupled
interneurons drives synchronized inhibition in neocortex,” Nature Neurosci. 3:904—
910 (2000).

Bennett, C.H. “Logical depth and physical complexity” In: The Universal Turing
Machine. A Half-Century Survey. Herken, R., ed., pp. 227-258. Oxford, UK: Oxford
University Press (1988).

Benton, A. and Tranel, D. “Visuoperceptual, visuospatial, and visuoconstructive disor-
ders” In: Clinical Neurosychology. 31d ed., Heilman, K.M. and Valenstein, E., eds.,
pp. 165-278. New York: Oxford University Press (1993).

Bergen, J.R. and Julesz, B. “Parallel versus serial processing in rapid pattern discrimi-
nation,” Nature 303:696-698 (1983).

Berns, G.S., Cohen, J.D., and Mintun, M.A. “Brain regions responsive to novelty in the
absence of awareness,” Science 276:1272-1275 (1997).

Berti, A. and Rizzolatti, G. “Visual processing without awareness: Evidence from uni-
lateral neglect,” J. Cogn. Neurosci. 4:345-351 (1992).

Bhalla, M. and Proffitt, D.R. “Visual-motor recalibration in geographical slant percep-
tion,” J. Exp. Psychol.: Human Perception & Performance 25:1076-1096 (1999).

Bialek W., Rieke, E, van Steveninck, R.R.D., and Warland, D. “Reading a neural code,”
Science 252:1854-1857 (1991).

Biederman, I. “Perceiving real-world scenes,” Science 177:77-80 (1972).

Billock, V.A. “Very short term visual memory via reverberation: A role for the cortico-
thalamic excitatory circuit in temporal filling-in during blinks and saccades?” Vision
Res. 37:949-953 (1997).

-514 -



Bibliography

Bisiach, E. and Luzzatti, C. “Unilateral neglect of representational space,” Cortex
14:129-133 (1978).

Bisley, J.W. and Goldberg, M.E. “Neuronal activity in the lateral intraparietal are 1 anc
spatial attention,” Science 299:81-86 (2003).

Blackmore, S.J. Beyond the Body: An Investigation of Out-Of-The-Body Expericnes.
London: Heinemann (1982).

Blackmore, S., Brelstaff, G., Nelson, K., and Tsoscianko, T. “Is the richness of our visual
world an illusion? Transsaccadic memory for complex scenes,” Perception 24:1075—
1081 (1995). '

Blake, R. “A neural theory of binocular rivalry,” Psychol. Rev. 96:145~-167 (1989).

Blake, R. “What can be “perceived” in the absence of visual awareness?” Curr. Direction
Psychol. Sci. 6:157-162 (1998).

Blake, R. and Cormack, R.H. “On utrocular discrimination,” Perception & Psy-
chophysics 26:53—68 (1979).

Blake, R. and Fox, R. “Adaptation to invisible gratings and the site of binocular rivalry
suppression,” Nature 249:488—490 (1974).

Blake, R. and Logothetis, N.K. “Visual Competition,” Nature Rev. Neurosci. 3:13-21
(2002).

Blanke, O., Ortigue, S., Landis, T., and Seeck, M. “Stimulating illusory own-body per-
ceptions,” Nature 419:269-270 (2002).

Blasdel, G.G. “Orientation sclectivity, preference, and continuity in monkey striate cor-
tex,” J. Neurosci. 12:3139-3161 (1992).

Blasdel, G.G. and Lund, ].S. “Termination of afferent axons in macaque striate cortex,”
J. Neurosci. 3:1389-1413 (1983).

Blaser, E., Sperling, G., and Lu, Z.-L. “Measuring the amplification of attention,” Proc.
Natl. Acad. Sci. USA 96:11681-11686 (1999).

Blatow, M., Rozov, A., Katona, L., Hormuzdi, S.G., Meyer, A.H., Whittington, M.A.,
Caputi, A., and Monyer, H. “A novel network of multipolar bursting interneurons
generates theta frequency oscillations in neocortex,” Neuron 38:805-817 (2003).

Block, N. “On a confusion about a function of consciousness,” Behav. Brain Sci.
18:227-247 (1995).

Block, N. “How can we find the neural correlate of consciousness?” Trends Neurosci.
19:456—459 (1996).

Block, N., Flanagan, O., and Giizeldere, G., eds. Consciousness: Philosophical Debates.
Cambridge, MA: MIT Press (1997).

Bogen, J.E. “Mental duality in the intact brain,” Bull. Clinical Neurosci. 51:3-29 (1986).

Bogen, J.E. “The callosal syndromes.” In: Clinical Neurosychology. 3rd ed., Heilman,
K.M. and Valenstein, E., eds., pp. 337—407. New York: Oxford University Press
(1993).

Bogen, .E. “On the neurophysiology of consciousness: 1. An overview,” Consc. & Cog-
nition 4:52-62 (1995a).

-515-



Bibliography

Bogen, J.E. “On the neurophysiology of consciousness: II. Constraining the semantic
problem,” Consc. & Cognition 4:137-158 (1995b).

Bogen, J.E. “Some neurophysiologic aspects of consciousness,” Sem. Neurobiol. 17:95—-
103 (1997a).

Bogen, J.E. “The neurosurgeon’s interest in the corpus callosum.” In: A History of Neu-
rosurgery in its Scientific and Professional Contexts. Greenblatt S.H., ed., chapter 24.
Park Ridge, IL: American Association of Neurological Surgeons (1997b).

Bogen, ].E. “Does cognition in the disconnected right hemisphere require right hemi-
sphere possession of language?” Brain & Language 57:12-21 (1997¢).

Bogen, J.E., Fisher, E.D., and Vogel, P.J. “Cerebral commissurotomy: A second case
report,” J. Am. Med. Assoc. 194:1328-1329 (1965).

Bogen, J.E. and Gazzaniga, M.S. “Cerebral commissurotomy in man: Minor hemi-
sphere dominance for certain visuospatial functions,” J. Neurosurg. 23:394-399
(1965).

Bogen, ].E. and Gordon, H. W. “Musical tests for functional lateralization with intrac-
arotid amobarbital,” Nature 230:524-525 (1970).

Bonneh, Y.S., Cooperman, A., and Sagi, D. “Motion-induced blindness in normal
observers,” Nature 411:798—-801 (2001).

Booth, M.C.A. and Rolls, E.T. “View-invariant representations of familiar objects by
neurons in the inferior temporal visual cortex,” Cerebral Cortex 8:510-523 (1998).

Borrell, V. and Callaway, E.M. “Reorganization of exuberant axonal arbors contributes
to the development of laminar specificity in ferret visual cortex,” J. Neurosci.
22:6682-6695 (2002).

Bourassa, J. and Deschenes, M. “Corticothalamic projections from the primary visual
cortex in rats: A single fiber study using biocytin as an anterograde tracer,” Neurosci.
66:253-263 (1995).

Braak, H. “On the striate area of the human isocortex. A Golgi and pigmentarchitec-
tonic study,” J. Comp. Neurol. 166:341-364 (1976).

Braak, H. Architectonics of the Human Telencephalic Cortex. Berlin: Springer (1980).

Bradley, D.C., Chang, G.C., and Andersen, R.A. “Encoding of three-dimensional
structure-from-motion by primate area MT neurons,” Nature 392:714-717 (1998).

Braitenberg, V. and Schiiz, A. Anatomy of the Cortex. Heidelberg: Springer (1991).

Braun, J. “Visual search among items of different salience: Removal of visual attention
mimics a lesion in extrastriate area V4,” J. Neurosci. 14:554-567 (1994).

Braun, J. “Natural scenes upset the visual applecart,” Trends Cogn. Neurosci, 7:7-9
(2003).

Braun, A.R,, Balkin, T.)., Wesensten, N.J., Gwadry, E, Carson, R.E., Varga, M., Baldwin,
P., Belenky, G., and Herscovitch, P. “Dissociated pattern of activity in visual cortices
and their projections during human rapid eye movement sleep,” Science 279:91-95
(1998).

Braun, J. and Julesz, B. “Withdrawing attention at little or no cost: Detection and dis-
crimination tasks,” Perception & Psychophysics 60:1-23 (1998).

-516 -



Bibliography

Braun, J., Koch, C., and Davis, J.L., eds. Visual Attention and Cortical Circuits. Cam-
bridge, MA: MIT Press (2001).

Braun, ). and Sagi, D. “Vision outside the focus of attention,” Perception & Psy-
chophysics 48:277-294 (1990).

Brefczynski, J.A. and DeYoe, E.A. “A physiological correlate of the ‘spotlight’ of visual
attention,” Nature Neurosci. 2:370-374 (1999).

Breitmeyer, B.G. Visual Masking: An Integrative Approach. Oxford, UK: Oxford Uni-
versity Press (1984).

Breitmeyer, B.G. and Ogmen, H. “Recent models and findings in backward visual
masking: A comparison, review and update,” Percept. & Psychophysics 62:1572-1595
(2000).

Brewer, A.A., Press, W.A., Logothetis, N.X., and Wandell, B.A. “Visual areas in
macaque cortex measured using functional magnetic resonance imaging,” J. Neu-
rosci. 22:10416-10426 (2002).

Brickner, R.M. The Intellectual Functions of the Frontal Lobes. New York: Macmillan
(1936).

Bridgeman, B., Hendry, D., and Stark, L. “Failure to detect displacement of the visual
world during saccadic eye movements,” Vision Res. 15:719-722 (1975).

Bridgeman, B., Kirch, M., and Sperling, A. “Segregation of cognitive and motor aspects
of visual function using induced motion," Percept. Psychophys. 29:336-342 (1981).

Bridgeman, B., Lewis, S., Heit, G., and Nagle, M. “Relation between cognitive and
motor-oriented systems of visual position perception,” J. Exp. Psychol. Hum. Per-
cept. 5:692-700 (1979).

Bridgeman, B., Peery S., and Anand, S. “Interaction of cognitive and sensorimotor
maps of visual space,” Perception & Psychophysics 59:456—469 (1997).

Brindley, G.S., Gautier-Smith, P.C., and Lewin, W. “Cortical blindness and the func-
tions of the non-geniculate fibres of the optic tracts,” J. Neurol. Neurosurg. Psychiatry
32:259-264 (1969).

Britten, K.H., Newsome, W.T., Shadlen, M.N., Celebrini, S., and Movshon, J.A. “A rela-
tionship between behavioral choice and the visual responses of neurons in macaque
MT;” Visual Neurosci. 13:87-100 (1996).

Britten, K.H., Shadlen, M.N., Newsome, W.T., and Movshon, A. “The analysis of visual
motion: A comparison of neuronal and psychophysical performance,” J. Neurosci.
12:4745—4765 (1992).

Broca, A. and Sulzer, D. “La sensation lumineuse fonction du temps,” J. de Physiol.
Taphol. Generale 4:632-640 (1902).

Brodmann, K. “Physiologie des Gehirns,” Neue Deutsche Chirurgie 11:85-426 (1914).

Brooke, R.N., Downes, J., and Powell, T.P. “Centrifugal fibres to the retina in the mon-
key and cat,” Nature 207:1365—-1367 (1965).

Broughton, R., Billings, R., Cartwright, R., Doucette, D., Edmeads, )., Edwardh, M.,
Ervin, E, Orchard, B., Hill, R., and Turrell, G. “Homicidal somnambulism: A case
report,” Sleep 17:253-264 (1994).

-517 -



Bibliography

Brown, E.N,, Frank, L.M., Tang, D., Quirk, M.C., and Wilson, M.A. “A statistical
paradigm for neural spike train decoding applied to position prediction from
ensemble firing patterns of rat hippocampal place cells,” J. Neurosci. 18:7411-7425
(1998).

Brown, W.S., Murphy, N., and Malony, H.N., eds. Whatever Happened to the Soul?
Scientific and Theological Portraits of Human Nature. Minneapolis, MN: Fortress
Press (1998).

Bruce, C.J., Desimone, R., and Gross, C.G. “Both striate cortex and superior colliculus
contribute to visual properties of neurons in superior temporal polysensory area of
the macaque monkey,” J. Neurophysiol. 55:1057-1075 (1986).

Budd, .M. “Extrastriate feedback to primary visual cortex in primates: A quantitative
analysis of connectivity,” Proc. R. Soc. Lond. B 265:1037-1044 (1998).

Bullier, J. “Feedback connections and conscious vision,” Trends Cogn. Sci. 5:369-370
(2001).

Bullier, J., Girard, P., and Salin, P.-A. “The role of arca 17 in the transfer of information
to extrastriate visual cortex.” In: Cerebral Cortex Vol. 10. Peters, A. and Rockland,
K.S., eds., pp. 301-330. New York: Plenum Press (1994).

Burkhalter, A. and Van Essen, D.C. “Processing of color, form and disparity informa-
tion in visual areas VP and V2 of ventral extrastiriate cortex in the macaque mon-
key,” J. Neurosci. 6:2327-2351 (1986).

Burle, B. and Bonnet, M. “Further argument for the existence of a pacemaker in the
human information processing system,” Acta Psychol. 97:129-143 (1997).

Burle, B. and Bonnet, M. “What’s an internal clock for? From temporal information
processing to temporal processing of information,” Behavioural Processes 45:59-72
(1999).

Burr, D.C., Morrone, M.C,, and Ross, R. “Selective suppression of the magnocellular
visual pathway during saccadic eye movements,” Nature 371:511-513 (1994).

Buxhoeveden, D.P. and Casanova, M.F. “The minicolumn hypothesis in neuroscience,”
Brain 125:935-951 (2002).

Buzsdki, G. “Theta oscillations in the hippocampus,” Neuron 33:325-340 (2002).

Byrne, A. and Hilbert, D.R,, eds. Readings on Color: The Science of Color. Vol. 2. Cam-
bridge, MA: MIT Press (1997).

Calkins, D.]. “Representation of cone signals in the primate retina,” J. Optical Soc. Am.
A 17:597-606 (2000).

Callaway, E.M. and Wiser, A.K. “Contributions of individual layer 2-5 spiny neurons to
local circuits in macaque primary visual cortex,” Vis. Neurosci. 13:907-922 (1996).

Calvin, W.H. “Competing for consciousness: A Darwinian mechanism of an appropri-
ate level of explanation.” J. Consc. Studies 5:389-404 (1998),

Calvin, W.H. and Ojemann, G.A. Conversations with Neil's Brain. Reading, MA:
Addison-Wesley (1994).

Campbell, K.K. Body and Mind. New York: Doubleday (1970).

Carey, D.P. “Do action systems resist visual illusions?” Trends Cogn. Sci. 5:109-113
(2001).

-518 -



Bibliography

Carmichael, S.T. and Price, J.L. “Architectonic subdivision of the orbital and medial
prefrontal cortex'in the macaque monkey,” J. Comp. Neirol. 346:366-402 {1994).
Carrillo, M.C., Gabrieli, ].D.E., and Disterhoft, ].E. “Selective effects of division of

attention on discrimination conditioning,” PsychoBiol. 28:293~302 (2000).

Carter, R.M., Hofstétter, C., Tsuchiya, N., and Koch, C. “Working memory and fear
conditoning,” Proc. Natl. Acad. Sci. USA 100:1399-1404 (2003).

Castet, E. and Masson, G.S. “Motion perception during saccadic eye movements,”
Nature Neurosci. 3:177-183 (2000).

Castiello, U., Paulignan, Y., and Jeannerod, M. “Temporal dissociation of motor
responses and subjective awareness,” Brain 114:2639-2655 (1991).

Cauller, L.J. and Kulics, A.T. “The neural basis of the behaviorally relevant N1 com-
ponent of the somatosensory-evoked potential in SI cortex of awake monkeys: Evi-
dence that backward cortical projections signal conscious touch sensation,” Exp.
Brain Res. 84:607-619 (1991).

Cave, K.R. and Bichot, N.P. “Visuospatial attention: Beyond a spotlight model,” Psy-
chonomic Bull. Rev. 6:204-223 (1999).

Celesia, G.G. “Persistent vegetative state: Clinical and ethical issues,” Theor. Medicine
18:221-236 (1997).

Celesia, G.G., Bushnell, D., Cone-Toleikis, S., and Brigell, M.G. “Cortical blindness
and residual vision: Is the second visual system in humans capable of more than
rudimentary visual perception?” Neurol. 41:862-869 (1991).

Chalmers, D.J. The Conscious Mind: In Search of a Fundamental Theory. New York:
Oxford University Press (1996).

Chalmers, D.J. “What is a neural correlate of consciousness?” In: Neural Correlates of
Consciousness: Empirical and Conceptual Questions. Metzinger, T., ed., pp. 17-40.
Cambridge, MA: MIT Press (2000).

Chalmers, D.J., ed. Philosophy of Mind: Classical and Contemporary Readings. Oxford,
UK: Oxford University Press (2002).

Changeux, .P. Lhomme neuronal. Paris: Fayard (1983).

Chatterjee, S. and Callaway, E.M. “S cone contributions to the magnocellular visual
pathway in macaque monkey,” Neuron 35:1135-1146 (2002).

Cheesman J. and Merikle, PM. “Distinguishing conscious from unconscious percep-
tual processes,” Can. J. Psychol. 40:3433-367 (1986).

Chelazzi, L., Miller, E.K., Duncan, ., and Desimone, R. “A neural basis for visual search
in inferior temporal cortex,” Nature 363:345-347 (1993).

Cherniak, C. “Neural component placement,” Trends Neurosci. 18:522-527 (1995).

Chun, M. M. and Wolfe, J. M. “Just say no: How are visual searches terminated when
there is no target present?” Cogn. Psychology 30:39-78 (1996).

Churchland, P.S. Neurophilosophy. Cambridge, MA: MIT Press (1986).

Churchland, P.S. Brain-Wise: Studies in Neurophilosophy. Cambridge, MA: MIT Press
(2002).

-519-



Bibliography

Churchland, PS. and Ramachandran, V.. “Filling in: Why Dennett is wrong.” In: Den-
nett and His Critics: Demystifying Mind. Dahlbom, B., ed., pp. 28-52. Oxford, UK:
Blackwell Scientific (1993).

Clark, R.E. and Squire, L.R. “Classical conditioning and brain systems: The role of
awareness,” Science 280:77-81 (1998).

Clark, R.E. and Squire, L.R. “Human eyeblink classical conditioning: Effects of manip-
ulating awareness of the stimulus contingencies,” Psychological Sci. 10:14-18 (1999).

Cleeremans, A., et al. “Implicit learning: News from the front,” Trends Cogn. Sci. 2:406—
416 (1998).

Cleeremans, A., ed. The Unity of Consciousness. Oxford, UK: Oxford University Press
(2003).

Clifford, C.W.G., Arnold, D.H., and Pearson, J. “A paradox of temporal perception
revealed by a stimulus oscillating in colour and orientation,” Vision Res. 43:2245—
2253 (2003).

Colby, C.L. and Goldberg, M.E. “Space and attention in parietal cortex,” Ann. Rev.
Neurosci. 22:319-349 (1999).

Cole, J. Pride and a Daily Marathon. Cambridge, MA: MIT Press (1995).

Coltheart, M. “Iconic memory,” Phil. Trans. R. Soc. Lond. B 302:283—294 (1983).

Coltheart, V., ed. Fleeting Mentories: Cognition of Brief Visual Stimuli. Cambridge, MA:
MIT Press (1999). :

Colvin, M.K,, Dunbar, K., and Grafman, J. “The effects of frontal lobe lesions on goal
achievement in the water jug task,” J. Cogn. Neurosci. 13:1139-1147 (2001).

Compte, A, Brunel, N., Goldman-Rakic, PS., and Wang, X.J. “Synaptic mechanisms
and network dynamics underlying spatial working memory in a cortical network
model,” Cerebral Cortex 10:10-123 (2000).

Conway, B.R., Hubel, D.H., and Livingstone, M.S. “Color contrast in macaque V1,"
Cerebral Cortex 12:915-925 (2002).

Cook, E.P. and Maunsell, .H.R. “Dynamics of neuronal responses in macaque MT and
VIP during motion detection,” Nature Neurosci. 5:985-994 (2002).

Coppola, D. and Purves, D. “The extraordinary rapid disappearance of entoptic
images,” Proc. Natl. Acad. Sci. USA 93:8001-8004 (1996).

Corbetta, M. “Frontoparietal cortical networks for directing attention and the eye to
visual locations: Identical, independent, or overlapping neural systems?” Proc. Natl.
Acad, Sci. USA 95:831-838 (1998).

Corkin, S., Amaral, D.G., Gonzalez, R.G., Johnson, K.A., and Hyman, B.T. “H. Ms
medial temporal lobe lesion: Findings from magnetic resonance imaging,” J. Neu-
rosci. 17:3964-3979 (1997).

Cornell-Bell, A.H., Finkbeiner, S.M., Cooper, M.S., and Smith, S.J. “Glutamate induces
calcium waves in cultured astrocytes: Long-range glial signaling,” Science 247:470—
473 (1990).

Cotterill, R. Enchanted Looms: Conscious Networks in Brains and Computers. Cam-
bridge, UK: Cambridge University Press (1998).

- 520 -



Bibliography

Courtney, S.M., Petit, L., Maisog, J.M., Ungerleider, L.G., and Haxby, J.V. “An area
specialized for spatial working memory in human frontal cortex,” Science 279:1347—
1351 (1998).

Cowan, N. “The magical number 4 in short-term memory: A reconsideration of men-
tal storage capacity,” Behav. Brain Sci. 24:87-185 (2001).

Cowey, A. and Heywood, C.A. “Cerebral achromatopsia: Color blindness despite wave-
length processing,” Trends Cogn. Sci. 1:133-139 (1997).

Cowey, A. and Stoerig, P. “The neurobiology of blindsight,” Trends Neurosci. 14:140~
145 (1991).

Cowey, A. and Stoerig, P. “Blindsight in monkeys,” Nature 373:247-249 (1995).

Cowey, A. and Walsh, V. “Tickling the brain: Studying visual sensation, perception and
cognition by transcranial magnetic stimulation,” Prog Brain Reserch 134:411-425
(2001).

Creutzfeldt, O.D. Cortex Cerebri: Performance, Structural and Functional Organization
of the Cortex. Oxford, UK: Oxford University Press (1995).

Creutzfeldt, O.D. and Houchin, J. “Neuronal basis of EEG waves.” In: Handbook of
Electroencephalography and Clinical Neurophysiology. Vol. 2., Remond, A., ed., pp.
3-55. Amsterdam, Netherlands: Elsevier (1984).

Crick, FC. “Thinking about the brain,” Scientific American 241:219-232 (1979).

Crick, E.C. “Function of the thalamic reticular complex: The searchlight hypothesis,”
Proc. Natl. Acad. Sci. USA 81:4586—4590 (1984).

Crick, E.C. The Astonishing Hypothesis. New York: Charles Scribner’s Sons (1994).

Crick, E.C. and Jones, E.G. “Backwardness of human neuroanatomy,” Nature 361:109-
110 (1993).

Crick, EC. and Koch, C. “Towards a neurobiological theory of consciousness,” Sem.
Neurosci. 2:263-275 (1990a).

Crick, EC. and Koch, C. “Some reflections on visual awareness,” Cold Spring Harbor
Symp. Quant. Biol. 55:953-962 (1990b).

Crick, E.C. and Koch, C. “The problem of consciousness,” Sci. Am., 267:153-159 (1992).

Crick, EC. and Koch, C. “Are we aware of neural activity in primary visual cortex?”
Nature 375:121-123 (1995a).

Crick, EC. and Koch, C. “Why neuroscience may be able to explain consciousness,”
Sci. Am. 273:84-85 (1995b).

Crick, EC. and Koch, C. “Constraints on cortical and thalamic projections: The no-
strong-loops hypothesis,” Nature 391:245-250 (1998a).

Crick, EC. and Koch, C. “Consciousness and neuroscience,” Cerebral Cortex 8:97-107
(1998b).

Crick, EC. and Koch, C. “The Unconscious Homunculus. With commentaries by mul-
tiple authors,” Neuro-Psychoanalysis 2:3-59 (2000).

Crick, EC. and Koch, C. “A framework for consciousness,” Nature Neurosci, 6:119~126
(2003).

-521 -



Bibliography

Crunelli, V. and Leresche, N. “Childhood absence epilepsy: Genes, channels, neurons
and networks,” Nature Rev. Neurosci. 3:371-382 (2002).

Culham, J.C., Brandt, S.A., Cavanagh, P, Kanwisher, N.G., Dale, A.M., and Tootell,
R.B. “Cortical fMRI activation produced by attentive tracking of moving targets,” J.
Neurophysiol. 80:2657-2670 (1998).

Cumming, B.G. and DeAngelis, G.C. “The physiology of stereopsis,” Ann. Rev. Neu-
rosci. 24:203-238 (2001).

Cumming, B.G. and Parker, A.J. “Responses of primary visual cortical neurons to
binocular disparity without depth perception,” Nature 389:280-283 (1997).

Cumming, B.G. and Parker, A.]. “Binocular neurons in V1 of awake monkeys are selec-
tive for absolute, not relative, disparity,” J. Neurosci. 19:5602-5618 (1999).

Cumming, B.G. and Parker, A.]. “Local disparity not perceived depth is signalled by
binocular neurons in cortical area V1 of the macaque,” J. Neurosci. 20:4758-4767
(2000).

Curcio, C.A., Allen, K.A., Sloan, K.R., Lered, C.L. Hurley, ].B., Klock, 1.B., and Milam,
A.H. “Distribution and morphology of human cone photoreceptors stained with
anti-blue opsin,” J. Comp. Neurol. 312:610-624 (1991).

Curran, T. “Implicit learning revealed by the method of opposition,” Trends Cogn. Sci.
5:503-504 (2001).

Cytowic, R.E. The Man Who Tasted Shapes. Cambridge, MA: MIT Press (1993).

Dacey, D.M. “Circuitry for color coding in the primate retina,” Proc. Natl. Acad. Sci.
USA 93:582-588 (1996).

Dacey, D.M.,, Peterson, B.B., Robinson, ER., and Gamlin, P.D. “Fireworks in the pri-
mate retina: In vitro photodynamics reveals diverse LGN-projecting ganglion cell
types,” Neuron 37:15-27 (2003).

Damasio, A.R. The Feeling of What Happens: Body and Emotion in the Making of Con-
sciousness. New York: Harcourt Brace (1999).

Damasio, A.R. “A neurobiology for consciousness.” In: Neural Correlates of Conscious-
ness: Empirical and Conceptual Questions. Metzinger, T., ed., pp. 111-120. Cam-
bridge, MA: MIT Press (2000).

Damasio, A.R. and Anderson, S.W. “The frontal lobes.” In: Clinical Neuropsychology.
4th ed., Heilman, K.M. and Valenstein, E. eds., pp. 404—446. New York: Oxford
University Press (2003).

Damasio, A.R., Eslinger, P., Damasio, H., Van Hoesen, G.W., and Cornell, S. “Multi-
modal amnesic syndrome following bilateral temporal and basal forebrain damage,”
Arch. Neurol. 42:252-259 (1985).

Damasio, A.R., Tranel, D., and Rizzo, M. “Disorders of complex-visual processing.” In:
Principles of Behavioral and Cognitive Neurology. Mesulam, M.M., ed., pp. 332-372.
Oxford, UK: Oxford University Press (2000).

Damasio, A.R., Yamada, T., Damasio, H., Corbet, J., and McKee, ). “Central achro-
matopsia: Behavioral, anatomic and physiologic aspects,” Neurol. 30:1064-1071
(1980).

-522 -



Bibliography

Dantzker, J.L. and Callaway, E.M. “Laminar sources of synaptic input to cortical
inhibitory interncurons and pyramidal neurons,” Nature Neurosci. 7:701-707
(2000).

Das, A. and Gilbert, C.D. “Distortions of visuotopic map match orientation singulari-
ties in primary visual cortex,” Nature 387:594-598 (1997).

Davis, W. Passage of Darkness: The Ethnobiology of the Haitian Zombie. Chapel Hill,
NC: University of North Carolina Press (1988).

Dawson M.E. and Furedy, J.). “The role of awareness in human differential autonomic
classical conditioning: The necessary gate hypothesis,” Psychophysiology 13:50~53
(1976).

Dayan P. and Abbott, L. Theoretical Neuroscience. Cambridge, MA: MIT Press (2001).

DeAngelis, G.C., Cumming, B.G., and Newsome, W.T. “Cortical area MT and the per-
ception of stereoscopic depth,” Nature 394:677-680 (1998).

DeAngelis, G.C. and Newsome, W.T. “Organizatign of disparity-selective neurons in
macaque area MT,” J. Neurosei. 19:1398-1415 (1999).

de Fockert, ).W., Rees, G., Frith, C.D., and Lavie, N. “The role of working memory in
visual selective attention,” Science 291:1803-1806 (2001).

Dehaene, S. “Temporal oscillations in human perception,” Psychol. Sci. 4:264-270
(1993).

Dehaene, S. and Changeux, J.-P. “Neural mechanisms for access to consciousness.” In:
The Cognitive Neurosciences. 3rd ed., Gazzaniga, M., ed., in press. Cambridge, MA:
MIT Press (2004).

Dehaene, S. and Naccache, L. “Towards a cognitive neuroscience of consciousness:
Basic evidence and a workspace framework,” Cognition 79:1-37 (2001).

Dehaene, S., Naccache, L., Cohen, L., Le Bihan, D., Mangin }.-E, Poline }.-B., and
Rivere, D. “Cerebral mechanisms of word masking and unconscious repetition
priming,” Nature Neurosci. 4:752-758 (2001).

Dehaene, S., Sergent, C., and Changeux, J.P. “A ncuronal model linking subjective
report and objective neurophysiological data during conscious perception,” Proc.
Natl. Acad. Sci. USA 100:8520-8525 (2003).

de Lima, A.D., Voigt, T., and Morrison, ].H. “Morphology of the cells within the infe-
rior temporal gyrus that project to the prefrontal cortex in the macaque monkey,”
J. Comp. Neurol. 296:159-172 (1990).

Dennett, D. Content and Consciousness, Cambridge, MA: MIT Press (1969).
Dennett, D. Brainstorms. Cambridge, MA: MIT Press (1978).

Dennett, D. Consciousness Explained. Boston: Little & Brown (1991).

Dennett, D. “Are we explaining consciousness yet?” Cognition 79:221-237 (2001).

Dennett, D. “The gift horse of philosophical instruction,” Trends Cogn. Sci., in press
(2004).

Dennett, D. and Kinsbourne, M. “Time and the observer,” Behavioral & Brain Sci.
15:183-247 (1992).

-523 -



Bibliography

Desimone, R. and Duncan, J. “Neural mechanisms of selective visual attention,” Ann.
Rev. Neurosci. 18:193-222 (1995).

Desimone, R., Wessinger M., Thomas, L., and Schneider, W. “Attentional control of
visual perception: Cortical and subcortical mechanisms,” Cold Spring Harbor Symp.
Quant. Biol. 55:963-971 (1990).

Destrebecqz, A. and Cleeremans, A. “Can sequence learning be implicit? New evidence
with the process dissociation procedure,” Psychonomic Bull. Rev. 8:343-350 (2001).

DeVries, S.H. and Baylor, D.A. “Mosaic arrangement of ganglion cell receptive fields
in rabbit retina,” J. Neurophysiol. 78:2048-2060 (1997).

DeWeerd, P., Gattass, R., Desimone, R., and Ungerleider, L.G. “Responses of cells in
monkey visual cortex during perceptual filling-in of an artificial scotoma,” Nature
377:731-734 (1995).

DeWeerd, P., Peralta, 111 M.R., Desimone, R., and Ungerleider, L.G. “Loss of attentional
stimulus selection after extrastriate cortical lesions in macaques,” Nature Neurosci.
2:753-758 (1999).

DeYoe, E.A., Carman, G.]., Bandettini, P,, Glickman, S., Wieser, J., Cox, R., Miller, D.,
and Neitz, ]. “Mapping striate and extrastriate visual areas in human cerebral cor-
tex,” Proc. Natl. Acad. Sci. USA 93:2382~2386 (1996).

DiCarlo, ].J. and Maunsell, J.H.R. “Form representation in monkey inferotemporal
cortex is virtually unaltered by free viewing,” Nature Neurosci. 3:814-821 (2000).
DiLollo, V., Enns, ].T., and Rensink, R.A. “Competition for consciousness among
visual events: The psychophysics of reentrant visual processes,” J. Exp. Psychol. Gen.

129:481-507 (2000).

Ditterich, J., Mazurek, M.E., and Shadlen, M.N. “Microstimulation of visual cortex
affects the speed of perceptual decisions,” Nature Neurosci. 6:891-898 (2003).

Di Virgilio, G. and Clarke, S. “Direct interhemisphere visual input to human speech
areas,” Human Brain Map. 5:347-354 (1997).

Dmytryk, E. On Film Editing: An Introduction to the Art of Film Construction. Boston:
Focal Press (1984).

Dobelle, W.H. “Artificial vision for the blind by connecting a television camera to the
visual cortex,” Am. Soc. Artificial Internal Organs J. 46:3-9 (2000).

Dolan, R.]. “Emotion, cognition, and behavior,” Science 298:1191-1194 (2002).

Dosher, B. A. and Sperling, G. “A century of human information processing the-
ory: Vision, attention, memory.” In: Perception and Cognition at Century’s End.
Hochberg J., ed., pp. 201-254. New York: Academic Press (1998).

Douglas, R, Koch, C., Mahowald, M., Martin, K., and Suarez, H. “Recurrent excitation
in neocortical circuits,” Science 269:981-985 (1995).

Dow, B.M. “Orientation and color columns in monkey visual cortex,” Cerebral Cortex
12:1005-1015 (2002).

Dowling, J.E. The Retina: An Approachable Part of the Brain. Cambridge, MA: Harvard
University Press (1987).

-524 -



Bibliography

Doyle, D.A., Cabral, ].M., Pfuetzner, R.A., Kuo, A., Gulbis, .M., Cohen, S.L., Chait,
B.T., and MacKinnon, R. “The structure of the potassium channel: Molecular basis
of K¥ conduction and selectivity,” Science 280:69—77 (1998).

Dragoi, V., Sharma, ., and Sur, M. “Adaptation-induced plasticity of orientation tun-
ing in adult visual cortex,” Neuron 28:287~298 (2000).

Dragunow, M. and Faull, R. “The use of c-fos as a metabolic marker in neuronal path-
way tracing,” J. Neurosci. Methods, 29:261-265 (1989).

Driver, J. and Baylis, G.C. “Attention and visual object segmentation.” In: The Attentive
Brain. Parasurama R., ed., pp. 299-325. Cambridge, MA: MIT Press ( 1998).

Driver, . and Mattingley, ].B. “Parietal neglect and visual awareness,” Nature Neurosci.
1:17-22 (1998).

Drummond, J.C. “Monitoring depth of anesthesia: With emphasis on the application
of the bispectral index and the middle latency auditory evoked response to the pre-
vention of recall,” Anesthesiology 93:876-882 (2000).

Dudai, Y. The Neurobiology of Memory: Concepts, Findings, Trends. New York: Oxford
University Press (1989).

Duncan, J. “Selective attention and the organization of visual information,” J. Exp.
Psychology: General 113:501-517 (1984).

Duncan, ). “Converging levels of analysis in the cognitive neuroscience of visual atten-
tion,” Phil. Trans. R. Soc. Lond. B 353:1307-1317 (1998).

Duncan, J. “An adaptive coding model of neural function in prefrontal cortex,” Nature
Rev. Neurosci. 2:820-829 (2001).

Eagleman, D.M. and Sejnowski, T.J. “Motion integration and postdiction in visual
awareness,” Science 287:2036-2038 (2000).

Ebner, A., Dinner, D.S., Noachtar, S., and Liiders, H. “Automatisms with preserved
responsiveness: A lateralizing sign in psychomotor seizures,” Neurology 45:61-64
(1995).

Eccles, J.C. “Do mental events cause neural events analogously to the probability fields
of quantum mechanics?” Proc. Roy. Soc. Lond. B 227:411-428 (1986).

Eccles, ).C. Evolution of the Brain: Creation of the Self. London: Routledge (1988).

Eckhorn, R., Bauer, R., Jordan, W., Brosch, M., Kruse, W., Munk, M., and Reitbdck,
H.J. “Coherent oscillations: a mechanism of feature linking in the visual cortex?”
Biol. Cybern. 60:121-130 (1988).

Eckhorn, R., Frien, A., Bauer, R., Woelbern, T., and Kehr, H. “High frequency (60-
90 Hz) oscillations in primary visual cortex of awake monkey,” Neuroreport 4:243-
246 (1993).

Edelman, G.M. The Remembered Present: A Biological Theory of Consciousness. New
York: Basic Books (1989).

Edelman, G.M. “Naturalizing consciousness: A theoretical framework,” Proc. Natl.
Acad. Sci. USA 100:5520-5524 (2003).

Edelman, G.M. and Tononi, G. A Universe of Consciousness. New York: Basic Books
(2000).

- 525 -



Bibliography

Efron, R. “The duration of the present,” Annals New York Acad. Sci: 138:713-729
(1967).

Efron, R. “The minimum duration of a perception,” Neuropsychologia 8:57-63 (1970a).

Efron, R. “The relationship between the duration of a stimulus and the duration of a
perception,” Neuropsychologia 8:37-55 (1970b).

Efron, R. “An invariant characteristic of perceptual systems in the time domain,” Atten-
tion and Performance 4:713-736 (1973a).

Efron, R. “Conservation of temporal information by perceptual systems,” Perception ¢
Psychophysics 14:518-530 (1973b). :

Egeth, H.E. and Yantis, S. “Visual attention: Control, representation, and time course,”
Ann. Rev. Psychol. 48:269-297 (1997).

Eichenbaum, H. The Cognitive Neuroscience of Memory. New York: Oxford University
Press (2002).

Ekstrom, A.D., Kahana, M.].,, Caplan, ].B., Fields, T.A., Isham, E.A., Newman, E.L., and
Fried, I. “Cellular networks underlying human spatial navigation,” Nature 425:184—
188 (2003).

Elger, C.E. “Semeiology of temporal lobe seizures.” In: Intractable Focal Epilepsy.
Oxbury, ]., Polkey, C.E., and Duchowny, M., eds., pp. 63-68. Philadelphia: Saun-
ders (2000).

Eliasmith, C. How Neurons Mean: A Neurocomputational Theory of Representational
Content. Ph.D. Dissertation, Dept. of Philosophy, Washington University, St. Louis,
MO (2000).

Ellenberger, H.F. The Discovery of the Unconscious. New York: Basic Books (1970).

Elston, G.N. “Pyramidal cells of the frontal lobe: All the more spinous to think with,”
J. Neurosci. 20:RC95 (1-4) (2000).

Elston, G.N. and Rosa, M.G.P. “The occipitoparietal pathway of the macaque mon-
key: Comparison of pyramidal cell morphology in layer III of functionally related
cortical visual areas,” Cerebral Cortex 7:432-452 (1997).

Elston, G.N. and Rosa, M.G.P. “Morphological variation of layer 111 pyramidal neu-
rones in the occipitotemporal pathway of the macaque monkey visual cortex,” Cere-
bral Cortex 8:278-294 (1998).

Elston, G.N., Tweedale, R., and Rosa, M.G.P. “Cortical integration in the visual sys-
tem of the macaque monkey: Large-scale morphological differences in the pyra-
midal neurons in the occipital, parietal and temporal lobes,” Proc. R. Soc. Lond. B
266:1367-1374 (1999).

Engel, A.K,, Fries, P, Konig, P, Brecht, M., and Singer, W. “Temporal binding, binoc-
ular rivalry, and consciousness,” Consc. & Cognition 8:128-151 (1999).

Engel, S.A., Glover, G.H., and Wandell, B.A. “Retinotopic organization in human
visual cortex and the spatial precision of functional MRI,” Cerebral Cortex 7:181-
192 (1997).

Engel, A.K., Kénig, P., Gray, C.M., and Singer, W. “Stimulus-dependent neuronal oscil-
lations in cat visual cortex: Inter-columnar interaction as determined by cross-
correlation analysis,” Eur. J. Neurosci. 2:588-606 (1990).

-526 -



Bibliography

Engel, AK., Konig, P., Kreiter, A.K., and Singer, W. “Interhemispheric synchroniza-
tion of oscillatory neuronal responses in cat visual cortex,” Science 252:1177-1179
(1991).

Engel, A.K. and Singer, W. “Temporal binding and the neural correlates of sensory
awareness,” Trends Cogn. Sci. 5:16-25 (2001).

Engel, S.A., Zhang, X., and Wandell, B.A. “Colour tuning in human visual cortex mea-
sured with functional magnetic resonance imaging,” Nature 388:68-71 (1997).

Enns, J.T. and DiLollo, V. “What's new in visual masking,” Trends Cogn. Sci. 4:345-352
(2000).

Enroth-Cugell, C. and Robson, J.G. “Functional characteristics and diversity of cat reti-
nal ganglion cells,” Inv. Ophthalmol. Vis, Sci. 25:250-267 (1984).

Epstein, R. and Kanwisher, N. “A cortical representation of the local visual environ-
ment,” Nature 392:598-601 (1998).

Ermentrout, B.G. and Kleinfeld, D. “Traveling electrical waves in cortex: Insights form
phase dynamics and speculation on a computational role,” Neuron 29:33—44 (2001).

Fahle, M. “Figure-ground discrimination from temporal information,” Proc. R, Soc.
Lond. B 254:199-203 (1993).

Farah, M.]. Visual Agnosia. Cambridge, MA: MIT Press (1990).

Farber, 1. and Churchland, P.S. “Consciousness and the neurosciences: Philosophical

and theoretical issues.” In: The Cognitive Neurosciences. 1st ed., Gazzaniga, M.S., ed.,
pp. 1295-1306. Cambridge, MA: MIT Press (1995).

Fearing, F. Reflex Action. Cambridge, MA: MIT Press (1970).

Feldman, M.H. “Physiological observations in a chronic case of locked-in syndrome,”
Neurol, 21:459-478 (1971).

Felleman, D.J. and Van Essen, D.C. “Distributed hierarchical processing in the primate
cerebral cortex,” Cerebral Cortex 1:1-47 (1991).

Fendt, M. and Fansclow, M.S. “The neuroanatomical and neurochemical basis of con-
ditioned fear,” Neurosci. ¢ Biobehavioral Rev. 23:743-760 (1999).

Ffytche, D.H., Guy, C.N., and Zeki, S. “Motion specific responses from a blind hemi-
field,” Brain 119:1971-1982 (1996).

Ffytche, D.H., Howard, R.]., Brammer, M.}., David, A., Woodruff, P.,, and Williams, S.
“The anatomy of conscious vision: An fMRI study of visual hallucinations,” Nature
Neurosci, 1:738-742 (1998).

Finger, S. Origins of Neuroscience. New York: Oxford University Press (1994).

Fiorani, M. Jr., Rosa, M.G.P,, Gattass, R., and Rocha-Miranda, C.E. “Dynamic sur-
rounds of receptive fields in primate striate cortex: A physiological basis for percep-
tual completion?” Proc. Natl. Acad. Sci. USA 89:8547-8551 (1992).

Flaherty, M.G. A Waiched Pot: How We Experience Time. New York: University Press
(1999).

Flanagan, O. Consciousness Reconsidered. Cambridge, MA: MIT Press (1992).

Flanagan, O. Dreaming Souls. New York: Oxford University Press (2000).

Flanagan, O. The Problem of the Soul. New York: Basic Books (2002).

- 527 -



Bibliography

Flohr, H. “NMDA receptor-mediated computational processes and phenomenal con-
sciousness.” In: Neural Correlates of Consciousness: Empirical and Conceptual Ques-
tions. Metzinger, T., ed., pp. 245-258. Cambridge, MA: MIT Press (2000).

Flohr, H., Glade, U., and Motzko, D. “The role of the NMDA synapse in general anes-
thesia,” Toxicology Lett. 100:23-29 (1998).

Foote, S.L., Aston-Jones, G¢, and Bloom, EE. “Impulse activity of locus coeruleus neu-
rons in awake rats and monkeys is a function of sensory stimulation and arousal,”
Proc. Natl. Acad. Sci. USA 77:3033-3037 (1980).

Foote, S.L. and Morrison, J.H. “Extrathalamic modulation of cortical function,” Ann.
Rev. Neurosci. 10:67-95 (1987). ' .

Forster, E.M. and Whinnery, J.E. “Recovery from G.-induced loss of consciousness:
Psychophysiologic considerations,” Aviation, Space, Env. Med. 59:517-522 (1988).

Frank, L.M., Brown, E.N., and Wilson, M. “Trajectory encoding in the hippocampus
and entorhinal cortex,” Neuron 27:169-178 (2000).

Franks, N.P. and Lieb, W.R. “Molecular 4nd cellular mkechanisms of general anesthe-
sia,” Nature 367:607-614 (1994).

Franks, N.P. and Lieb, W.R. “The molecular basis of general anesthesia: Current ideas.”
In: Toward a Science of Consciousness II. Hameroff, S.R., Kaszniak, A.W., and Scott,
A.C., eds., pp.443-457. Cambridge, MA: MIT Press (1998).

Franks, N.P. and Lieb, W.R. “The role of NMDA receptors in consciounsess: What
can we learn from anesthetic mechanisms?” In: Neural Correlates of Consciousness:
Empirical and Conceptual Questions. Metzinger, T, ed., pp. 265-269. Cambridge,
MA: MIT Press (2000).

Franz, VH., Gegenfurtner, K.R., Biilthoff, H.H., and Fahle, M. “Grasping visual illu-
sions: No evidence for a dissociation between perception and action,” Psychol. Sci.
11:20-25 (2000).

Freedman, D.J., Riesenhuber, M., Poggio, T., and Miller, E.X. “Categorical representa-
tion of visual stimuli in the primate prefrontal cortex,” Science 291:312-316 (2001).

Freedman, D.)., Riesenhuber, M., Poggio, T., and Miller, E.K. “Visual categorization
and the primate prefrontal cortex: Neurophysiology and behavior,” J. Neurophysiol.
88:929-941 (2002).

Freeman, W.J. Mass Action in the Nervous System. New York: Academic Press (1975).

Freud, S. “Das Unbewusste,” Int. Zeitschrift Psychoanal. 3(4):189-203 and 3(5):257-
269 (1915).

Freud, S. The Standard Edition of the Complete Psychological Works of Sigmund Freund,
Vol. 1: 1886-1899. Strachey, J., ed., London: The Hogart Press (1966).

Freund, T.F. and Buzsiki, G. “Interneurons in the hippocampus,” Hippocampus 6:347-
470 (1996).

Fried, I. “Auras and experiental responses arising in the temporal lobe.” In: The Neu-
ropsychiatry of Limbic and Subcortical Disorders. Salloway S., Malloy P., and Cum-
mings J.L., eds., pp. 113—122. Washington, DC: American Psychiatric Press (1997).

Fried, I, Wilson, C.L., MacDonald, K.A., and Behnke, E.J. “Electric current stimulates
laughter,” Nature 391:650 (1998).

-528 -



Bibliography

Friedman-Hill, S., Maldonado, P.E., and Gray, C.M. “Dynamics of striate cortical activ-
ity in the alert macaque: L. Incidence and stimulus-dependence of gamma-band
neuronal oscillations,” Cerebral Cortex 10:1105-1116 (2000).

Fries, P., Neuenschwander, S., Engel, A.K., Goebel, R., and Singer, W. “Rapid fea-
ture selective neuronal synchronization through correlated latency shifting,” Nature
Neurosci. 4:194-200 (2001a).

Fries, P, Reynolds, J.H., Rorie, A.E., and Desimone, R. “Modulation of oscillatory neu-
ronal synchronization by selective visual attention,” Science 291:1560-1563 (2001b).

Fries, P, Schrader, J.-H., Singer, W., and Engel, A.K. “Conditions of perceptual selec-
tion and suppression during interocular rivalry in strabismic and normal cats,’
Vision Res. 41:771-783 (2001c¢).

Fries, W. “Pontine projection from striate and prestriate visual cortex in the macaque
monkey: An anterograde study,” Vis. Neurosci. 4:205-216 (1990).

Fries, P., Roelfsema, PR., Engel, A.K., Konig, P, and Singer, W. “Synchronization
of oscillatory responses in visual cortex correlates with perception in interocular
rivalry,” Proc. Natl. Acad. Sci. USA 94:12699-12704 (1997).

Frith, C.D. “The role of prefrontal cortex in self-consciousness: The case of auditory
hallucinations,” Phil. Trans. Roy. Soc. Lond. B 351:1505-1512 (1996).

Fuster, J.M. “Unit activity in prefrontal cortex during delayed-response performance:
Neuronal correlates of transient memory,” J. Neurophysiol. 36:61-78 (1973).

Fuster, ].M. Memory in the Cerebral Cortex. Cambridge, MA: MIT Press (1995).

Fuster, J.M. The Prefrontal Cortex: Anatomy, Physiology, and Neuropsychology of the
Frontal Lobe. 3rd ed. Philadelphia: Lippincott-Raven (1997).

Fuster, J.M. “Executive frontal functions,” Exp. Brain Res. 133:66~70 (2000).

Gail, A., Brinksmeyer, H.}., and Eckhorn, R. “Perception-related modulations of local
field potential power and coherence in primary visual cortex of awake monkey dur-
ing binocular rivalry,” Cerebral Cortex, in press (2004).

Galambos, R., Makeig, S., and Talmachoff, P.J. “A 40-Hz auditory potential recorded
from the human scalp,” Proc. Natl. Acad. Sci. 78:2643~2647 (198] ).

Galin, D. “The structure of awareness: Contemporary applications of William James’
forgotten concept of ‘the fringe}” J. Mind & Behavior 15:375-402 (1997).

Gallant, }.L., Connor, C.E., and Van Essen, D.C. “Neural activity in areas V1, V2 and V4
during free viewing of natural scenes compared to controlled viewing,” Neuroreport
9:2153-2158 (1997).

Gallant, J.L., Shoup, R.E., and Mazer, J.A. “A human extrastriate area functionally
homologous to macaque V4,” Neuron 27:227-235 (2000).

Gallistel, C.R. The Organization of Learning. Cambridge, MA: MIT Press (1990).

Gandhi, S.P.,, Heeger, D.]., and Boynton, G.M. “Spatial attention affects brain activity
in human primary visual cortex,” Proc. Natl. Acad. Sci. USA 96:3314-3319 (1999).

Gangestad, S.W., Thornhill, R., and Garver, C.E. “Changes in women’s sexual interests
and their partners’ mate-retention tactics across the menstrual cycle: Evidence for
shifting conflicts of interest,” Proc. Roy. Soc. Lond. B 269:975-982 (2002).

sl pe Lot -529 -



Bibliography

Gawne, T.J. and Martin, ].M. “Activity of primate V1 cortical neurons during blinks,”
J. Neurophysiol. 84:2691~2694 (2000).

Gazzaniga, M.S. “Principles of human brain organization derived from split-brain
studies,” Neuron 14:217-228 (1995).

Gegenfurtner, K. R. and Sperling, G. “Information transfer in iconic memory experi-
ments,” J. Exp. Psychol. 19:845-866 (1993).

Geissler, H.G., Schebera, FU., and Kompass, R. “Ultra-precise quantal timing: evi-
dence from simultaneity thresholds in long-range apparent movement,” Percept.
Psychophys. 61:707-726 (1999).

Gershon, M.D. The Second Brain: The Scientific Basis of Gut Instinct. New York: Harper
Collins (1998).

Geschwind, N. and Galaburda, A.M. Cerebral Laterization. Cambridge, MA: MIT Press
(1987).

Gho, M. and Varela, EJ. “A quantitative assessment of the dependency of the visual
temporal frame upon the cortical rhythm,” J. Physiol. Paris 83:95-101 (1988).

Ghose, G.M. and Maunsell, J.H.R. “Attentional modulation in visual cortex depends
on task timing,” Nature 419:616-620 (2002),

Giacino, J.T. “Disorders of consciousness: Differential diagnosis and neuropathologic
features,” Seminars Neurol. 17:105-111 (1997).

Gibson, ].J. The Senses Considered as a Perceptual System. Boston: Houghton Mifflin
(1966).

Gibson, J.R,, Beierlein, M., and Connors, B.W. “Two networks of electrically coupled
inhibitory neurons in neocortex,” Nature 402:75-79 (1999).

Gladwell, M. “Wrong turn,” The New Yorker, June 11, 50-61 (2001).

Glickstein, M. “How are visual areas of the brain connected to motor areas for the
sensory guidance of movement?” Trends Newurosci. 23:613—617 (2000).

Gloor, P. “Consciousness as a neurological concept in epileptology: A critical review,”
Epilepsia 27 (Suppl 2):514-526 (1986).

Gloor, P, Olivier A., and Ives J. “Loss of consciousness in temporal lobe seizures:
Observations obained with stereotaxic depth electrode recordings and stimula-
tions.” In: Adyv. in Epileptology: 11th Epilepsy Intl. Symposium. Canger, R., Angeleri,
E, and Penry, J.K., eds., pp. 349-353. New York: Raven Press (1980).

Goebel, R., Khorram-Sefat, D., Muckli, L., Hacker, H., and Singer, W. “The construc-
tive nature of vision: Direct evidence from functional magnetic resonance imaging
studies of apparent motion and motion imagery,” Eur. J. Neurosci. 10:1563-1573
(1998).

Gold, J.L. and Shadlen, M.N. “Banburismus and the brain: Decoding the relationship
between sensory stimuli, decisions, and reward,” Neuron 36:299-308 (2002).

Goldberg, E. The Executive Brain: Frontal Lobes and the Civilized Mind. New York:
Oxford University Press (2001).

Goldman-Rakic, P.S. “Architecture of the prefrontal cortex and the central executive,”
Annals New York Acad. Sci. 769:71-83 (1995).

-530 -



Bibliography

Goldman-Rakic, PS., Scalaidhe, S.P.O., and Chafee, M.W. “Domain specificity in cog-
nitive systems.” In: The New Cognitive Neurosciences. 2nd ed., Gazzaniga, M.S,, ed.,
pp- 733-742. Cambridge, MA: MIT Press (2000).

Goldstein, K. and Gelb, A. “Psychologische Analysen hirnpathologischer Fille auf
Grund von Untersuchungen Hirnverletzter. | Zur Psychologie des optische Wahr-
nehmungs-und Erkennungsvorganges,” Z. Newrologic & Psychiatrie 41:1-142
(1918).

Goodale, M.A. “Perception and action in the human visual system.” In: The New Cog-
nitive Neurosciences. 2nd ¢d., Gazzaniga, M.S,, ed., pp. 365-377. Cambridge, MA:
MIT Press (2000).

Goodale, M.A., Jakobson, L.S., and Keillor, ].M. “Differences in the visual control of
pantomimed and natural grasping movements,” Newuropsychologia 32:1159-1178
(1994).

Goodale, M.A. and Milner, A.D. Sight Unseen. Oxford, UK: Oxford University Press
(2004).

Goodale, M.A.,, Pélisson, D., and Prablanc, C. “Large adjustments in visually guided
reaching do not depend on vision of the hand or perception of target displacement,”
Nature 320:748-750 (1986).

Gordon, H. W. and Bogen, L.E. “Hemispheric lateralization of singing after intracarotid
sodium amylobarbitone,” J. Neurol. Neurosurg. Psychiat. 37:727-738 (1974).

Gottlieb, J.P., Kusunoki, M., and Goldberg, M.E. “The representation of visual salience
in monkey parietal cortex,” Nature 391:481-484 (1998).

Gowdy, P.D., Stromeyer, C.F. 111, and Kronauer, R.E. “Detection of flickering edges:
Absence of a red-green edge detector,” Vision Res. 39:4186-4191 (1999).

Grafman, J., Holyoak, K.J., and Boller, E, eds. Structure and Function of the Human
Prefrontal Cortex. Annals New York Acad. Sci. 769 (1995).

Granon, S., Faure, I, and Changeusx, J.P. “Exccutive and social behaviors under nico-
tinic receptor regulation,” Proc. Natl. Acad. Sci. USA 100:9596-9601 (2003).

Gray, C.M. “The temporal correlation hypothesis of visual feature integration: Still
alive and well,” Neuron 24:31-47 (1999).

Gray, C.M., Konig, P., Engel, A.K., and Singer, W. “Oscillatory responses in cat visual
cortex exhibit inter-columnar synchronization which reflects global stimulus prop-
erties,” Nature 338:334-337 (1989).

Gray, C.M. and Singer, W. “Stimulus-specific neuronal oscillations in orientation
columns of cat visual cortex,” Proc. Natl. Acad. Sci. USA 86:1698-1702 (1989).

Graziano, M.S.A.,, Taylor, C.R.S., and Moore, T. “Complex movements evoked by
microstimulation of precentral cortex,” Neuron 34:841-851 (2002).

Greenfield, S.A. Journeys to the Centers of the Mind. Toward a Science of Consciousness.
New York: W.H. Freeman (1995).

Gregory, R.L. “Cognitive contours,” Nature 238:51-52 (1972).

Gregory, R.L. Eye and Brain: The Psychology of Seeing. 5th ed. Princeton, NJ: Princeton
University Press (1997).



Bibliography

Grieve, K.L., Acuna, C,, and Cudeiro, J. “The primate pulvinar nuclei: Vision and
action,” Trends Neurosci. 23:35-38 (2000).

Griffin, D.R. Animal Minds: Beyond Cognition to Consciousness. Chicago, IL: University
of Chicago Press (2001).

Griffin, D.R. and Speck, G.B. “New evidence of animal consciousness,” Animal Cogni-
tion, in press (2004).

Grimes, J. “On the failure to detect changes in scenes across saccades.” In: Perception
(Vancouver Studies in Cognitive Science, Vol. 2). Akins, K., ed., pp. 89-110. Oxford,
UK: Oxford University Press (1996).

Gross, C.G. Brain, Vision, Memory: Tales in the History of Neuroscience. Cambridge,
MA: MIT Press (1998).

Gross, C.G. “Genealogy of the ‘Grandmother cell’, ” Neuroscientist 8:512-518 (2002).
Gross, C.G., Bender, D.B., and Rocha-Miranda, C.E. “Visual receptive fields of neurons
in inferotemporal cortex of the monkey,” Science 166:1303-1306 (1969).

Gross, C.G. and Graziano, M.S.A. “Multiple representations of space in the brain,”
Neuroscientist 1:43-50 (1995).

Gross, C.G., Rocha-Miranda C.E., and Bender D.B. “Visual properties of neurons in
inferotemporal cortex of the macaque,” J. Neurophysiol, 35:96-111 (1972).

Grossberg, S. “The link between brain learning, attention, and consciousness,” Con-
scious, Cogn. 8:1—44 (1999).

Grossenbacher, PG. and Lovelace, C.T. “Mechanisms of synaesthesia: Cognitive and
physiological constraints,” Trends Cogn. Sci. 5:36—41 (2001).

Grossmann, R.G. “Are current concepts and methods in neuroscience inadequate for
studying the neural basis of consciosuness and mental activity?” In: Information
Processing in the Nervous System, Pinsker, H.M. and Willis, W.D. Jr., eds. New York:
Raven Press (1980).

Grunewald, A., Bradley, D.C., and Andersen, R.A. “Neural correlates of structure-
from-motion perception in macaque V1 and MT, J. Neurosci. 22:6195-6207
(2002).

Grush, R. and Churchland, P.S. “Gaps in Penrose’s toiling,” J. Consc. Studies 2:10-29
(1995).

Griisser, O.J. and Landis, T. Visual Agnosias and Other Disturbances of Visual Perception
and Cognition. Houndmills, UK: MacMillan Press (1991).

Guilleminault, C. “Cataplexy.” In: Narcolepsy. Guilleminault, C., Dennet, W.C., and
Passouant, P. eds., pp. 125--143. New York: Spectrum (1976).

Gur, M. and Snodderly, D.M. “A dissociation between brain activity and perception:
Chromatically opponent cortical ncurons signal chromatic flicker that is not per-
ceived,” Vision Res. 37:377-382 (1997).

Haarmeier, T., Thier, P,, Repnow, M., and Petersen, D. “False perception of motion in
a patient who cannot compensate for eye movements,” Nature 389:649-852 (1997).

Hadamard, ). The Mathematician’s Mind. Princeton, NJ: Princeton University Press
(1945).

-532 -



Bibliography

Hadjikhani, N., Liu, A.K., Dale, A.M., Cavanagh, P, and Tootell, R.B. “Retinotopy
and color sensitivity in human visual cortical area V8, Nature Neurosci. 1:235-241
(1998).

Hahnloser, R.H.R., Kozhevnikov, A.A., and Fee, M.S. “An ultra-sparse code underlies -
the generation of neural sequences in a songbird,” Nature 419:65-70 (2002).

Haines, R.E “A breakdown in simultaneous information processing.” In: Presbyopia
Research: From Molecular Biology to Visual Adaptation. Obrecht, G. and Stark, L.,
eds., pp. 171-175. New York: Plenum Press (1991).

Hameroff, S.R. and Penrose, R. “Orchestrated reduction of quantum coherence in
brain microtubules: A model for consciousness.” In: Toward a Science of Conscious-
ness. Hameroft, S.R., Kaszniak, A.W., and Scott, A.C., eds., pp. 507-540. Cambridge,
MA: MIT Press (1996).

Hamker, EH. “A dynamic model of how feature cues guide spatial attention,” Vision
Res., in press (2004).

Hamker EH. and Worcester, J. “Object detection in natural scenes by feedback.”
In: Biologically Motivated Computer Vision. Lecture Notes in Computer Science.
Biielthoff, H.H., ed., pp. 398—407. Berlin: Springer (2002).

Han, C.J., O'Tuathaigh, C.M., van Trigt, L., Quinn, J.J., Fanselow, M.S., Mongeau, R,
Koch, C., and Anderson, D.J. “Trace but not delay fear conditioning requires atten-
tion and the anterior cingulate cortex,” Proc. Natl. Acad. Sci. USA, 100:13087-13092
(2003).

Hardcastle, V.G. “Attention versus consciousness.” In: Neural Basis of Consciousness.
Osaka N., ed., pp. 105-121. Amsterdam, Netherlands: John Benjamins (2003).

Hardin, C.L. Color for Philosophers: Unweaving the Rainbow. Indianapolis, IN: Hackett
Publishing Company (1988). ,

Harris, K.D., Csicsvar, J., Hirase, H., Dragoi, G., and Buzsaki, G. “Organization of cell
assembles in the hippocampus,” Nature 424:552-556 (2003).

Harrison, R.V., Harel, N., Panesar, J., and Mount, R.J. “Blood capillary distribution
correlates with hemodynamic-based functional imaging in cerebral cortex,” Cere-
bral Cortex 12:225-233 (2002).

Harter, M.R., “Excitability cycles and cortical scanning: A review of two hypotheses of

© central intermittency in perception,” Psychol. Bull. 68:47-58 (1967).

Haxby, J.V., Gobbini, M.1,, Furey, M.L., Ishai, A., Schouten, J.L., and Pietrini, P. “Dis-
tributed and overlapping representations of faces and objects in ventral temporal
cortex,” Science 293:2425-2430 (2001).

Haxby, J.V., Hoffman, E.A., and Gobbini, M.1. “The distributed human neural system
for face perception,” Trends Cogn. Sci. 4:223-233 (2000).

He, S., Cavanagh, P., and Intrilligator, J. “Attentional resolution and the locus of visual
awareness,” Nature 383:334-337 (1996).

He, S., Cohen, ER., and Hu, X. “Close correlation between activity in brain area
MT/V5 and the perception of a visual motion aftereffect,” Curr. Biol. 8:1215-1218
(1998).

-533 -



Bibliography

He, S. and MacLeod, D.I.A. “Orientation-selective adaptation and tilt aftereffect from
invisible patterns,” Nature 411:473-476 (2001).

Hebb, D.O. The Organization of Behavior: A Neuropsychological Theory. New York:
Wiley (1949).

Heeger, D.]., Boynton, G.M., Demb, ].B., Seideman, E., and Newsome, W.T. “Motion
opponency in visual cortex,” J. Neurosci. 19:7162-7174 (1999),

Heeger, D.)., Huk, A.C,, Geisler, W.S., and Albrecht, D.G. “Spikes versus BOLD: What
does neuroimaging tell us about neuronal activity,” Nature Neurosci. 3:631-633
{2000).

Heilman, K.M., Watson, R.T., and Valenstein, E. “Neglect and related disorders.” In:
Clinical Neuropsychology. 4th ed., Heilman, K.M. and Valenstein, E., eds., pp- 296-
346. New York: Oxford University Press (2003).

Heinemann, S.H., Terlau, H., Stithmer, W., Imoto, K., and Numa, S. “Calcium-
channel characteristics conferred on the sodium-channel by single mutations,”
Nature 356:441-443 (1992).

Heisenberg, M. and Wolf, R. Vision in Drosophila: Genetics of Microbehavior. Studies in
Brain Function, Vol. 12. Heidelberg, Germany: Springer (1984).

Herrigel, E. Zen in the Art of Archery. New York: Pantheon Books (1953).

Herzog, M. and Koch, C. “Seeing properties of an invisible object: Feature inheritance
and shine-through,” Proc. Natl. Acad. Sci. USA 98:4271-4275 (2001 ).

Herzog, M., Parish, L., Koch, C., and Fahle, M. “Fusion of competing features is not
serial,” Vision Res. 43:1951-1960 (2003).

Hess, R.H., Baker, C.L., and Zihl, ]. “The motion-blind patient: Low-level spatial and
temporal filters,” J. Neurosci. 9:1628-1640 (1989).

Heywood, C.A. and Zihl, J. “Motion blindness.” In: Case Studies in the Neuropsychology
of Vision. Humphreys, G.W,, ed., pp. 1-16. Psychology Press (1999).

Hilgetag, C.-C., O'Neill, M.A,, and Young, M.P. “Indeterminate organization of the
visual system,” Science 271: 776~777 (1996).

Hille, B. Ionic Channels of Excitable Membranes. 3rd ed. Sunderland, MA: Sinauer Asso-
ciates: (2001).

Hirsh, LJ. and Sherrick, C.E. “Perceived order in different sense modalities,” J. Exp.
Psychol. 62:423-432 (1961).

Hobson, ].A. Sleep. New York: Scientific American Library, Freeman (1989).
Hobson, J.A. Consciousness. New York: Scientific American Library, Freeman (1999).

Hobson, J.A., Stickgold, R., and Pace-Schott, E.E “The neurophysiology of REM sleep
dreaming,” Neuroreport 9:R1-R14 (1998).

Hochstein, S. and Ahissar, M. “View from the top: Hierarchies and reverse hierarchies
in the visual system,” Neuron 36:791-804 (2002).

Hofststter, C., Koch, C., and Kiper, D.C. “Absence of high-level contributions to the
formation of afterimages,” Soc. Neurosci. Abstr., 819:24 (2003).

534 -



Bibliography

Holender, D. “Semantic activation without conscious identification in dichotic listen-
ing, parafoveal vision, and visual masking: A survey and appraisal,” Behav. Brain
Sci. 9:1-23 (1986).

Holt, G.R. and Koch, C. “Electrical interactions via the extracellular potential near cell
bodies,” J. Computat. Neurosci. 6:169-184 (1999).

Holy, T.E., Dulac, C., and Meister, M. “Responses of vomeronasal neurons to natural
stimuli,” Science 289:1569-1572 (2000).

Horgan, J. The End of Science. Reading, MA: Addison-Wesley (1996).

Horton, J.C. and Hedley-Whyte, E.T. “Mapping of cytochrome oxidase patches and
ocular dominance columns in human visual cortex,” Phil. Trans. Roy. Soc. Lond. B
304:255-272 (1984).

Horton, J.C. and Hoyt, W.E “The representation of the visual field in human striate
cortex,” Arch, Opthalmology 109:816~824 (1991a).

Horton, ).C. and Hoyt, W.E. “Quadratic visual field defects: A hallmark of lesions in
extrastriate (V2/V3) cortex,” Brain 114:1703-1718 (1991b).

Hu, Y. and Goodale, M.A. “Grasping after a delay shifts size-scaling from absolute to
relative metrics,” J. Cogn. Neurosci. 12:856-868 (2000).

Hubel, D.H. Eye, Brain, and Vision. New York: Scientific American Library (1988).

Hubel, D.H. and Wiesel, T.N. “Receptive fields of single neurons in the cat’s striate
cortex,” J. Physiol. 148:574-591 (1959).

Hubel, D.H. and Wiesel, T.N. “Receptive fields, binocular interaction and functional
architecture in the cat’s visual cortex,” J. Physiol. 160:106-154 (1962).

Hubel, D.H. and Wiesel, T.N. “Receptive fields and functional architecture of monkey
striate cortex,” J. Physiol. 195:215-243 (1968).
Hiibener M., Shoham, D., Grinvald, A., and Bonhoeffer, T. “Spatial relationships
among three columnar systems in cat area 17, J. Neurosci. 17:9270-9284 (1997).
Huerta, M.E, Krubitzer, L.A., and Kaas, ].H. “Frontal eye field as defined by intracorti-
cal microstimulation in squirrel monkeys, owl monkeys and macaque monkeys: L.
Subcortical connections,” J. Comp. Neurol. 253:415-439 (1986).

Huk, A.C., Ress, D., and Heeger, D.J. “Neuronal basis of the motion aftereffect recon-
sidered,” Neuron 32:161-172 (2001).

Hunter, J. and Jasper, H.H. “Effects of thalamic stimulation in unanesthetized cats,”
EEG Clin. Neurophysiol. 1:305-315 (1949).

Hupe, ].M., James, A.C,, Payne, B.R., Lomber, S.G., Girard, P.,, and Bullier, J. “Cortical
feedback improves discrimination between figure and background by V1, V2, and
V3 neurons,” Nature 394:784-787 (1998).

Husain, M. and Rorden, C. “Non-spatially lateralized mechanisms in hemispatial
neglect,” Nature Rev. Neurosci. 4:26-36 (2003).

Huxley, T.H. Animal Automatism, and Other Essays. Humboldt Library of Popular Sci-
ence Literature. New York: J. Fitzgerald (1884).

-535 -



Bibliography

llg, U.]. and Thier, P. “Inability of rhesus monkey area V1 to discriminate between self-
induced and externally induced retinal image slip,” Eur. J. Neurosci. 8:1156-1166
(1996).

Inoue, Y. and Mihara, T. “Awareness and responsiveness during partial scizures,”
Epilepsia 39:7-10 (1998).

Ishai, A., Ungerleider, L.G., Martin, A., and Haxby, ].V. “The representation of objects
in the human occipital and temporal cortex,” J. Cogn. Neurosci. 12 (Suppl. 2):35-51
(2000).

Ito, M. and Gilbert, C.D. “Attention modulates contextual influences in the primary
visual cortex of alert monkeys,” Neuron 22:593-604 (1999).

Ito, M., Tamura, H., Fujita, 1., and Tanaka, K. “Size and position invariance of neu-
ronal responses in monkey inferotemporal cortex,” J. Neurophysiol. 73:218-226
(1995). |

Itti, L. and Koch, C. “A saliency-based search mechanism for overt and covert shifts of
visual attention,” Vision Res. 40:1489-1506 (2000).

Itti, L. and Koch, C. “Computational modeling of visual attention,” Nature Rev. Neu-
rosci. 2:194-204 (2001).

Itti, L., Koch, C., and Niebur, E. “A model of saliency-based visual attention for rapid
scene analysis,” IEEE Trans. Pattern Analysis & Machine Infell. (PAMI) 20:1254-1259
(1998).

Jackendoff, R. Consciousness and the Computational Mind. Cambridge, MA: MIT Press
(1987).

Jackendoff, R. “How language helps us think,” Pragmatics ¢ Cognition 4:1-34 (1996).

Jacobson, A., Kales, A., Lehmann, D., and Zweizig, J.R. “Somnambulism: All-night
electroencephalographic studies,” Science 148:975-977 (1965).

Jacoby, L.L. “A process dissociation framework: Separating automatic from intentional
uses of memory,” J. Memory Lang. 30:513-541 (1991).

James, W. The Principles of Psychology. New York: Dover Publications (1890).
James, W. Psychology: Briefer Course. New York: Collier Books (1962).

Jameson, K.A., Highnote, S.M., and Wasserman, L.M. “Richer color experience in
observers with multiple photopigment opsin genes,” Psychonomic Bulletin & Rev.
8:244-261 (2001).

Jarvilehto, T. “The theory of the organism-environment system: 1V. The problem of
mental activity and consciousness,” Int. Physiol. Behav. Sci. 35:35-57 (2000).

Jasper, H.H. “Sensory information and conscious experience,” Adv. Neurol. 77:33-48
(1998).

Jaynes, ). The Origin of Consciousness in the Breakdown of the Bicameral Mind. Boston:
Houghton Mifflin (1976).

Jeannerad, M. The Cognitive Neuroscience of Action. Oxford, UK: Blackwell (1997).

Johnson, R.R. and Burkhalter, A. “A polysynaptic feedback circuit in rat visual cortex,”
J. Neurosci. 17:129-140 (1997).

- 536 -



Bibliography

Johnson-Laird, P.N. “A computational analysis of consciousness,” Cognition & Brain
Theory 6:499-508 (1983).

Johnston, R.W. “Pheromones, the vomeronasal system, and communication.” In:
Olfaction and Taste XII: An International Symposium. Murphy, C,, ed., pp. 333-348.
Annals New York Acad. Sci. 855 (1998).

Jolicoeur, P., Ullman, S., and MacKay, M. “Curve tracing: A possible basic operation in
the perception of spatial relations,” Mem. Cognition 14:129-140 (1986).

Jones, E.G. The Thalamus. New York: Plenum Press (1985).

Jones, E.G. “Thalamic organization and function after Cajal,” Progress Brain Res.
136:333-357 (2002).

Jordan, G. and Mollon, ).1D. “A study of women heterozygous for color deficiences,”
Vision Res. 33:1495-1508 (1993).

Jovicich, J., Peters, R.J., Koch, C., Braun, J., Chang, L., and Ernst, T. “Brain areas spe-
cific for attentional load in a motion tracking task,” J. Cogn. Neurosci. 13:1048-1058
(2001).

Judson, H.]. The Eighth Day of Creation. London: Penguin Books (1979).

Julesz, B. Foundations of Cyclopean Perception. Chicago, IL: University of Chicago Press
(1971).

Julesz, B. “Textons, the elements of texture perception, and their interactions,” Nature
290:91-97 (1981).

Kahana, M.K., Sekuler, R., Caplan, ].B., Kirschen, M., and Madsen, J.R. “Human
theta oscillations exhibit task dependence during virtual maze navigation,” Nature
399:781-784 (1999).

Kamitani, Y. and Shimojo, S. “Manifestation of scotomas created by transcranial mag-
netic stimulation of human visual cortex,” Nature Neurosci. 2:767-771 (1999).

Kandel, E.R. “A new intellectual framework for psychiatry,” Ame. J. Psychiatry 155:457-
469 (1998).

Kandel, E.R. “The molecular biology of memory storage: A dlalogue between genes
and synapses,” Science 294:1030-1038 (2001).

Kanizsa, G. Organization in Vision: Essays in Gestalt Perception. New York: Praeger
(1979). :

Kanwisher, N. and Driver, J. “Objects, attributes, and visual attention: Which, what
and where,” Curr. Direct. Psychol. Sci. 1:26-31 (1997).

Kanwisher, N., McDermott, J., and Chun, M.M. “The fusiform face area: A module
in human extrastriate cortex specialized for face perception,” J. Neurosci. 17:4302-
4311 (1997).

Kaplan, E. “The receptive field structure of retinal ganglion cells in cat and monkey”
In: The Neural Basis of Visual Function. Leventhal, A.G., ed., pp. 10-40. Boca Raton,
FL: CRC Press (1991).

Kaplan-Solms, K. and Solms M. Clinical Studies in Neuro-Psychoanalysis. London:
Karnac Books (2000).

- 537 -



Bibliography

Karnath, H.-O. “New insights into the functions of the superior temporal cortex,”
Nature Rev. Neurosci. 2:568-576 (2001).

Karnath, H.-O., Ferber, S., and Himmelbach, M. “Spatial awareness is a function of the
temporal, not the posterior parietal lobe,” Nature 411:950-954 (2001).

Kastner, S., De Weerd, P, Desimone, R., and Ungerleider, L.G. “Mechanisms of
directed attention in the human extrastriate cortex as revealed by functional MRI,”
Science 282:108—-111 (1998).

Kastner, S. and Ungerleider, L.G. “Mechanisms of visual attention in the human cor-
tex,” Ann. Rev. Neurosci. 23:315-341 (2000).

Kavey, N.B., Whyte, J., Resor, S.R. Jr., and Gidro-Frank, S. “Somnambulism in adults,”
Neurol. 40:749-752 (1990).

Keil, A., Miiller, M.M., Ray, W.J., Gruber, T., and Elbert, T. “Human gamma band
activity and perception of a gestalt,” J. Neurosci. 19:7152-7161 (1999).

Keller, E.E. The Century of the Gene. Cambridge, MA: Harvard University Press (2000).

Kennedy, H. and Bullier, J. “A double-labelling investigation of the afferent connectiv-
ity to cortical areas V1 and V2,” J. Neurosci. 5:2815-2830 (1985).

Kentridge, R.W., Heywood, C.A., and Weiskrantz, L. “Residual vision in multiple
retinal locations within a scotoma: Implications for blindsight,” J. Cogn. Neurosci.
9:191-202 (1997). .

Kentridge, R.W., Heywood, C.A., and Weiskrantz, L. “Attention without awareness in
blindsight,” Proc. Roy. Soc. Lond. B 266:1805-1811 (1999).

Kessel, R.G. and Kardon, R.H. Tissues and Organs: A Text-Atlas of Scanning Electron
Microscopy. San Francisco, CA: Freeman (1979).

Keverne, E.B. “The vomeronasal organ,” Science 286:716—72Q (1999).

Keysers, C. and Perrett, D.I. “Visual masking and RSVP reveal neural competition,”
Trends Cogn. Sci. 6:120~125 (2002).

Keysers, C., Xiao, D.-K., Foldiik, P, and Perrett, D.I. “The speed of sight,” J. Cogn.
Neurosci. 13:1-12 (2001).

Kinney, H.C., Korein, }., Panigrahy, A., Dikkes, P., and Goode, R. “Neuropathological
findings in the brain of Karen Ann Quinlan,” New England ]. Med. 330:1469-1475
(1994).

Kinomura, S., Larsson, J., Gulyés, B., and Roland, PE. “Activation by attention of the
human reticular formation and thalamic intralaminar nuclei,” Science 271:512-515
(1996).

Kirk, R. “Zombies versus materialists,” Aristotelian Society 48 (suppl.):135-152 (1974).

Kitcher, P. Freud’s Dream: A Complete Interdisciplinary Science of Mind. Cambridge,
MA: MIT Press (1992).

Kleinschmidt, A., Buchel, C., Zeki, S., and Frackowiak, R.S.J. “Human brain activ-
ity during spontaneously reversing perception of ambiguous figures,” Proc. R. Soc.
Lond. B 265:2427-2433 (1998).

Klemm, W.R,, Li, T.H., and Hernandez, ].L. “Coherent EEG indicators of cognitive
binding during ambigious figure tasks,” Consc. & Cognition 9:66-85 (2000).

-538 -



Bibliography

Klimesch, W. “EEG alpha and theta oscillations reflect cognitive and memory perfor-
mance: A review and analysis,” Brain Res. Rev. 29:169-195 (1999).

Knuttinen, M.-G., Power, .M., Preston, A.R., and Disterhoft, ].F. “Awareness in classi-
cal differential eyeblink conditioning in young and aging humans,” Behav. Neurosci.
115:747-757 (2001).

Kobatake, E., Wang, G., and Tanaka, K. “Effects of shape-discrimination training on
the selectivity of inferotemporal cells in adult monkeys,” J. Neurophysiol. 80:324—
330 (1998).

Koch, C. “The action of the corticofugal pathway on sensory thalamic nuclei: A
hypothesis,” Neurosci. 23:399-406 (1987).

Koch, C. “Visual awareness and the thalamic intralaminar nuclei,” Consc. & Cognition
4:163-165 (1995).

Koch, C. Biophysics of Computation. New York: Oxford University Press (1999).

Koch, C. and Crick, EC. “Some further ideas regarding The neuronal basis of aware-
ness.” In: Large-Scale Neuronal Theories of the Brain. Koch, C. and Davis, J., eds., pp.
93-110, Cambridge, MA: MIT Press (1994).

Koch, C. and Laurent, G. “Complexity and the nervous system,” Science 284:96-98
(1999).

Koch, C. and Tootell, R.B. “Stimulating brain but not mind,” Nature 383:301-303
(1996).

Koch, C. and Uliman, S. “Shifts in selective visual attention: Towards the underlying
neural circuitry,” Human NeuroBiol, 4:219-227 (1985).

Koffka, K. Principles of Gestalt Psychology. New York: Hartcourt (1935).

Kohler, C.G., Ances, B.M., Coleman, A.R., Ragland ).D., Lazarev, M., and Gur, R.C.
“Marchiafava-Bignami di ease: Literature review and case report " Neuropsychiatry,
Neuropsychol. Behav. Neurol. 13:67-76 (2000).

Kéhler, W. The Task of Gestalt Psychology. Princeton, NJ: Princeton University Press
(1969).

Kolb, EC. and Braun, ). “Blindsight in normal observers,” Nature 377:336-338 (1995).

Komatsu, H., Kinoshita, M., and Murakami, I. “Neural responses in the retinotopic
representation of the blind spot in the macaque V1 to stimuli for perceptual filling-
in,” J. Neurosci. 20:9310-9319 (2000).

Komatsu, H. and Murakami, [. “Behavioral evidence of filling-in at the blind spot of
the monkey,” Vis. Neurosci. 11:1103-1113 (1994).

Konorski, ). Integrative Activity of the Brain. Chicago, IL: University of Chicago Press
(1967).

Kosslyn, S.M. “Visual Consciousness.” In: Finding Consciousness in the Brain. Grossen-
bacher P.G., ed., pp. 79-103. Amsterdam, Netherlands: John Benjamins (2001).
Kosslyn, S.M., Ganis, G., and Thompson, W.L. “Neural foundations of imagery,”

Nature Rev. Neurosci. 2:635-642 (2001).

Kosslyn, S.M., Thompson, W.L., and Alpert, N.M. “Neural systems shared by visual
imagery and visual perception: A PET study,” Neuroimage 6:320-334 (1997).

-539 -



Bibliography

Koulakov, A.A. and Chklovskii, D.B. “Orientation preference patterns in mammalian
visual cortex: A wire length minimization approach,” Neuron 29:519-527 (2001).

Krakauer, J. Eiger Dreams. New York: Lyons & Burford (1990).

Kreiman, G. On the neuronal activity in the human brain during visual recognition,
imagery and binocular rivalry. Ph.D. Thesis. Pasadena: California Institute of Tech-

. nology (2001).

Kreiman G., Fried, I, and Koch, C. “Single-neuron correlates of subjective vision in
the human medial temporal lobe,” Proc. Natl. Acad. Sci. USA 99:8378-8383 (2002).

Kreiman, G., Koch, C., and Fried, L. “Category-specific visual responses of single neu-
rons in the human medial temporal lobe,” Nature Neurosci. 3:946-953 (2000a).

Kreiman, G., Koch, C., and Fried, 1. “Imagery neurons in the human brain,” Nature
408:357-361 (2000b).

Kreiter, A.K. and Singer, W. “Oscillatory neuronal responses in the visual cortex of the
awake macaque monkey,” Eur. J. Neurosci. 4:369-375 (1992).

Kreiter, A.K. and Singer, W. “Stimulus-dependent synchronization of neuronal
responses in the visual cortex of the awake macaque monkey,” J. Neurosci. 16:2381—
2396 (1996).

Krekelberg, B. and Lappe, M. “Neuronal latencies and the position of moving objects,”
Trends Neurosci. 24:335-339 (2001).

Kretschmann, H.-]. and Weinrich, W. Cranial Neuroimaging and Clinical Neu-
roanatomy. Stuttgart, Germany: Georg Thieme (1992).

Kristofferson, A.B. “Successiveness discrimination as a two-state, quantal process,” Sci-
ence 158:1337-1339 (1967).

Kuffler, S.W. “Neurons in the retina: Organization, inhibition and excitatory prob-
lems,” Cold Spring Harbor Symp. Quant. Biol. 17:281-292 (1952).

Kulli, J. and Koch, C. “Does anesthesia cause loss of consciousness?” Trends Neurosci.
14:6-10 (1991).

Kunimoto, C., Miller, J., and Pashler, H. “Confidence and accuracy of near-threshold
discrimination responses,” Cons. & Cogn. 10:294-340 (2001).

Kustov, A.A. and Robinson, D.L. “Shared neural control of attentional shifts and eye
movements,” Nature 384:74-77 (1996).

LaBerge, D. and Buchsbaum, M.S. “Positron emission tomographic measurements of
pulvinar activity during an attention task. J. Neurosci. 10:613-619 (1990).

Laming, PR., Sykova, E., Reichenbach, A., Hatton, G.L, and Bauer, H., Glia Cells: Their
Role in Behavior. Cambridge, UK: Cambridge University Press (1998).

Lamme, V.A.E “Why visual attention and awareness are different,” Trends Cogn. Sci.
7:12-18 (2003).

Lamme, V.A.FE and Roelfsema, PR. “The distinct modes of vision offered by feed-
forward and recurrent processing,” Trends Neurosci. 23:571-579 (2000).

Lamme, V.A.E and Spekreijse, H. “Contextual modulation in primary visual cortex

and scene perception.” In: The New Cognitive Neurosciences. 2nd ed., Gazzaniga,
M.S., ed., pp. 279-290. Cambridge, MA: MIT Press (2000).

- 540 -



Bibliography

Lamme, V.A.F, Zipser, K., and Spekreijse, H. “Figure-ground activity in primary visual
cortex is suppressed by anesthesia,” Proc. Natl. Acad. Sci. USA 95:3263-3268 (1998).

Langston, J.W. and Palfreman, J. The Case of the Frozen Addicts. New York: Vintage
Books (1995).

Lashley, K.S. “Cerebral organization and behavior.” In: The Brain and Human Behavior.
Proc. Ass. Nervous & Mental Disease, pp. 1-18. New York: Hafner (1956).

Laurent, G. “A systems perspective on early olfactory coding,” Science 286:723-728
(1999).

Laurent, G., Stopfer, M., Friedrich, R.W., Rabinovich, M.L, Volkovskii, A., and Abar-
banel, H.D. “Odor encoding as an active, dynamical process: Experiments, compu-
tation, and theory,” Ann. Rev. Neurosci. 24:263-297 (2001).

Laureys, S., Faymonville, M.E., Degueldre, C., Fiore, G.D., Damas, P, Lambermont, B.,
Janssens, N., Aerts, ., Franck, G., Luxen, A., Moonen, G., Lamy, M., and Maquet, P.
“Auditory processing in the vegetative state,” Brain 123:1589-1601 (2000).

Laureys, S., Faymonville, M.E., Peigneux, P., Damas, P., Lambermont, B., Del Fiore, G.,
Degueldre, C., Aerts, }., Luxen, A., Franck, G., Lamy, M., Moonen, G., and Maquet,
P. “Cortical processing of noxious somatosensory stimuli in the persistent vegetative
state,” Neuroimage 17:732-741 (2002).

Le Bihan, D., Mangin, J.F, Poupon, C., Clark, C.A., Pappata, S., Molko, N., and
Chabriat, H. “Diffusion tensor imaging: Concepts and applications,” J. Magnetic
Resonance Imaging 13:534-546 (2001).

Lechner, H.A.E., Lein, E.S., and Callaway, E.]M. “A genetic method for selective and
quickly reversible silencing of mammalian neurons,” J. Neurosci. 22:5287-5290
(2002).

LeDoux, J. The Emotional Brain. New York: Simon and Schuster (1996).

Lee, D.K., Itti, L., Koch, C., and Braun, . “Attention activates winner-take-all compe-
tition amongst visual filters,” Nature Neurosci. 2:375-381 (1999).

Lee, D.N. and Lishman, J.R. “Visual proprioceptive control of stance,” . Human Move-
ment Studies 1:87-95 (1975).

Lee, S.-H. and Blake, R. “Rival ideas about binocular rivalry,” Vision Res. 39:1447-1454
(1999).

Lehky, S.R. and Maunsell, .H.R. “No binocular rivalry in the LGN of alert macaque
monkeys,” Vision Res. 36:1225-1234 (1996).

Lehky, S.R. and Sejnowski, T. J. “Network model of shape-from-shading: Neural func-
tion arises from both receptive and projective fields”, Nature 333:452—454 (1988).

Lennie, P. “Color vision” In: Principles of Neural Science. 4th ed., Kandel, E.R,
Schwartz, J.H., and Jessel, T.M. eds., pp. 583-599. New York: McGraw Hill (2000).

Lennie, P. “The cost of cortical computation,” Current Biol. 13:493—497 (2003).

Leopold, D.A. and Logothetis, N.K. “Activity changes in early visual cortex reflects
monkeys’ percepts during binocular rivalry,” Nature 379:549~553 (1996).

Leopold, D.A. and Logothetis, N.K. “Multistable phenomena: Changing views in per-
ception,” Trends Cogn. Sci. 3:254-264 (1999).

- 541 -



Bibliography

Leopold, D.A., Wilke, M., Maier, A., and Logothetis, N.K. “Stable perception of visually
ambiguous patterns,” Nature Neurosci. 5:605-609 (2002).

LeVay, S., Connolly, M., Houde, ]., and Van Essen, D.C. “The complete pattern of ocu-
lar dominance stripes in the striate cortex and visual field of the macaque monkey,”
J. Neurosci. 5:486-501 (1985).

LeVay, S. and Gilbert, C.D. “Laminar patterns of geniculocortical projection in the cat,”
Brain Res. 113:1-19 (1976).

LeVay, S. and Nelson, S.B. “Columnar organization of the visual cortex.” in: The Neural
Basis of Visual Function. Leventhal, A.G., ed., pp. 266-314. Boca Raton, FL: CRC
Press (1991).

Levelt, W. On Binocular Rivalry. Soesterberg, Netherlands: Institute for Perception
RVO-TNO (1965).

Levick, W.R. and Zacks, ].L. “Responses of cat retinal ganglion cells to brief flashes of
light,” J. Physiol. 206:677-700 (1970).

Levine, J. “Materialism and qualia: The explanatory gap.” Pacific Philos. Quart. 64:354~
361 (1983).

Levitt, ].B., Kiper, D.C., and Movshon, J.A. “Receptive fields and functional architec-
ture of macaque V2,” J. Neurophysiol. 71:2517-2542 (1994).

Lewis, J.W. and Van Essen, D.C. “Mapping of architectonic subdivisions ia the
macaque monkey, with emphasis on parieto-occipital cortex,” J. Comp. Neurol.
428:79-111 (2000).

Li, EE, VanRullen, R., Koch, C., and Perona, P. “Rapid natural scene categorization in
the near absence of attention,” Proc. Natl. Acad. Sci. USA 99:9596-9601 (2002).

Li, W.H,, Parigi, G., Fragai, M., Luchinat, C., and Meade, T.). “Mechanistic studies of a
calcium-dependent MRI contrast agent,” Inorg. Chem. 41:4018-4024 (2002).

Liang, J., Williams, D.R., and Miller, D.T. “Supernormal vision and high-resolution
retinal imaging through adaptive optics,” J. Opt. Soc. Am. A 14:2884-2892 (1997).

Libet, B. “Brain stimulation and the threshold of conscious experience.” In: Brain and
Conscious Experience. Eccles, ).C., ed., pp. 165-181. Berlin: Springer (1966).

Libet, B. “Electrical stimulation of cortex in human subjects and conscious sensory
aspects.” In: Handbook of Sensory Physiology, Vol II: Somatosensory Systems. lggo, A.
ed., pp. 743-790. Berlin: Springer (1973).

Libet, B. Neurophysiology of Consciousness: Selected Papers and New Essays by Benjamin
Libet. Boston: Birkhauser (1993).

Lichtenstein, M. “Phenomenal simultaneity with irregular timing of components of
the visual stimulus,” Percept. Mot. Skills 12:47-60 (1961).

Lisman, J.E. “Bursts as a unit of neural information: Making unreliable synapses reli-
able,” Trends Neurosci. 20:38-43 (1997),

Lisman, J.E. and Idiart, M. A. “Storage of 7+2 short-term memories in oscillatory
subcycles,” Science 267:1512-1515 (1995).

Livingstone, M.S. “Mechanisms of direction selectivity in macaque V1, Neuron
20:509-526 (1998).

542 -



Bibliography

Livingstone, M.S. and Hubel, D.H. “Effects of sleep and rousal on the processing of
visual information in the cat,” Science 291:554-561 (1981).

Livingstone, M.S. and Hubel, D.H. “Anatomy and physiology of a color system in the
primate visual system,” J. Neurosci. 4:309-356 (1984).

Livingstone, M.S. and Hubel, D.H. “Connections between layer 4B of area 17 and thick
cytochrome oxidase stripes of area 18 in the squirrel monkey,” J. Neurosci. 7:3371-
3377 (1987).

Llinas, R.R. and Paré, D. “Of dreaming and wakefulness,” Neurosci. 44:521-535 (1991).

Llinas, R.R., Ribary, U., Contreras, D., and Pedroarena, C. “The neuronal basis for
consciousness,” Phil. Trans. R. Soc. Lond. B. Biol, Sci. 353:1841-1849 (1998).

Loftus, G.R., Duncan, J., and Gehrig, P. “On the time course of perceptual informa-
tion that results from a brief visual presentation,” J. Exp. Psychol. Human Percept. &
Perform. 18:530-549 (1992).

Logothetis, N.K. “Single units and conscious vision,” Phil. Trans. R. Soc. Lond. B
353:1801-1818 (1998).

Logothetis, N.K. “The neural basis of the blood-oxygen-level-dependent functional
magnetic resonance imaging signal,” Phil. Trans. R. Soc. Lond. B 357:1003-1037
(2002).

Logothetis, N.K. “MR imaging in the non-human primate: Studies of function and
dynamic connectivity,” Curr. Opinion Neurobiol. in press (2004).

Logothetis, N.K., Guggenberger, H., Peled, S., and Pauls, J. “Functional imaging of the
monkey brain,” Nature Neurosci. 2:555-562 (1999).

Logothetis, N.K., Leopold, D.A., and Sheinberg, D.L. “What is rivalling during binoc-
ular rivalry,” Nature 380:621-624 (1996).

Logothetis, N.K. and Pauls, }. “Psychophysical and physiological evidence for viewer-
centered object representations in the primate,” Cerebral Cortex 5:270-288 (1995).

Logothetis, N.K., Pauls, J., Augath, M., Trinath, T., and Oeltermann, A. “Neurophysi-
ological investigation of the basis of the fMRI signal,” Nature 412:150-157 (2001).

Logothetis, N.K., Pauls, J., Biilthoff, H.H.,"and Poggio, T. “View-dependent object
recognition by monkeys,” Curr. Biol. 4:401-414 (1994).

Logothetis, N.K. and Schall, ].D. “Neuronal correlates of subjective visual perccption,”
Science 245:761-763 (1989).

Logothetis, N.K. and Sheinberg, D.L. “Visual object recognition,” Ann. Rev. Neurosci.
19:577-621 (1996).

Louie, K. and Wilson, M.A. “Temporally structured replay of awake hippocampal
ensemble activity during rapid eye movement sleep,” Neuron 29:145-156 (2001).

Lovibond, P.F. and Shanks, D.R. “The role of awareness in Paviovian conditioning:
Empirical evidence and theoretical implications,” /. Exp. Psychology: Animal Behav-
ior Processes 28:3-26 (2002).

Lucas, J.R. “Minds, machines and Gédel,” Philosophy 36:112-127 (1961).
Luce, R.D. Response Times. Oxford, UK: Oxford University Press (1986).

- 543 -



Bibliography

Luck, S.J., Chelazzi, L., Hillyard, S.A., and Desimone, R. “Neural mechanisms of spatial
attention in areas V1, V2, and V4 of macaque visual cortex,” J. Neurophysiol. 77:24—
42 (1997).

Luck, S.J., Hillyard, S.A., Mangun, G.R., and Gazzaniga, M.S. “Independent hemi-

spheric attentional systems mediate visual search in split-brain patients,” Nature
342:543-545 (1989).

Luck, S.)., Hillyard, S.A., Mangun, G.R., and Gazzaniga, M.S. “Indcpendent attentional
scanning in the separated hemispheres of split-brain patients,” J. Cogn. Neurosci.
6:84-91 (1994).

Lumer, E.D., Friston, K.]., and Rees, G. “Neural correlates of perceptual rivalry in the
human brain,” Science 280:1930-1934 (1998).

Lumer, E.D. and Rees, G. “Covariation of activity in visual and prefrontal cortex asso-
ciated with subjective visual perception,” Proc. Natl. Acad. Sci. USA 96:1669-1673
{1999).

Lux, S., Kurthen, M., Helmstaedter C., Hartje, W., Reuber, M., and Elger, C.E.
“The localizing value of ictal consciousness and its constituent functions,” Brain
125:2691-2698 (2002).

Lyon, D.C. and Kaas, ].H. “Evidence for a modified V3 with dorsal and ventral halves
in macaque monkeys,” Neuron 33:453—461 (2002).

Lytton, W.W. and Sejnowski, T.). “Simulations of cortical pyramidal neurons synchro-
nized by inhibitory interneurons,” J. Neurophysiol. 66:1059-1079 (1991).

Mack, A. and Rock, 1. Inattentional Blindness. Cambridge, MA: MIT Press (1998).

Mackintosh, N.J. Conditioning and Associative Learning. Oxford, UK: Clarendon Press
(1983).

Macknik, S.L. and Livingstone, M.S. “Neuronal correlates of visibility and invisibility
in the primate visual system,” Nat Neurosci. 1:144-149 (1998).

Macknik, S.L. and Martinez-Conde, S. “Dichoptic visual masking in the geniculocor-
tical system of awake primates,” J. Cogn. Neurosci. in press (2004).

Macknik, S.L., Martinez-Conde, S., and Haglund, M.M. “The role of spatiotemporal
edges in visibility and visual masking,” Proc. Natl. Acad. Sci. USA. 97:7556~7560
(2000).

MacLeod, K., Backer, A., and Laurent, G. “Who reads temporal information contained
across synchronized and oscillatory spike trains?” Nature 395:693—698 (1998).

MacNeil, M.A. and Masland, R.H. “Extremc diversity among amacrine cells: Implica-
tion for function,” Neuron 20:971-982 (1998).

Macphail, E.;M. The Evolution of Consciousness. Oxford, UK: Oxford University Press
(1998).

Madler, C. and Péppel, E. “Auditory evoked potentials indicate the loss of neuronal
oscillations during general anaesthesia,” Naturwissenschaften 74:42—43 (1987).

Magoun, H.W. “An ascending reticular activating system in the brain stem,” Arch. Neu-
rol. Psychiatry 67:145-154 (1952).

-544 -



Bibliography

Makeig, S., Westerfield, M., Jung, TP, Enghoff, S., Townsend, J., Courchesne, E.,
and Sejnowski, T.J. “Dynamic brain sources of visual evoked responses,” Scierice
295:690-694 (2002).

Mandler, G. Consciousness Recovered: Psychological Functions and Origins of Conscious
Thought. Amsterdam, Netherlands: John Benjamins (2002).

Manford, M. and Andermann, E. “Complex visual hallucinations: Clinical and neuro-
biological insights,” Brain 121:1819-1840 (1998).

Mark, V. “Conflicting communicative behavior in a split-brain patient: Support for
dual consciousness.” In: Toward a Science of Consciousness: The First Tucson Discus-
sions and Debates. Hameroff, S.R., Kaszniak, A.W., and Scott, A.C., eds., pp. 189-
196. Cambridge, MA: MIT Press (1996).

Marr, D. Vision. San Francisco, CA: Freeman (1982).
Marsilek, P., Koch, C., and Maunsell, .H.R. “On the Relationship between Synaptic

Input and Spike Qutput Jitter in Individual Neurons,” Proc. Natl. Acad. Sci. USA
94:735-740 (1997).

Martinez, J.L. and Kesner, R.P,, eds. Neurobiology of Learning and Memory. New York:
Academic Press (1998).

Masand P, Popli, A.P., and Weilburg, J.B. “Sleepwalking,” Am. Fam. Physician 51:649-
654 (1995).

Masland, R.H. “Neuronal diversity in the retina,” Curr. Opinion Neurobiol. 11:431-436
(2001).

Mather, G., Verstraten, F,, and Anstis, S. The Motion Aftereffect: A Modern Perspective.
Cambridge, MA: MIT Press (1998).

Mathiesen, C., Caesar, K., Oren, N.A., and Lauritzen, M. “Modification of activity-
dependent increases of cerebral blood flow by excitatory synaptic activity and spikes
in rat cerebellar cortex,” J. Physiology 512:555-566 (1998).

Mattingley, J.B., Husain, M., Rorden, C., Kennard, C., and Driver, J. “Motor role
of human inferior parietal lobe revealed in unilateral neglect patients,” Nature
392:179-182 (1998).

Maunsell, J.H.R. and Van Essen, D.C. “Functional properties of neurons in middle
temporal visual area of the macaque monkey. II. Binocular interactions and sensi-
tivity to binocular disparity,” J. Neurophysiol. 49:1148-1167 (1983).

McAdams, C.J. and Maunsell, J.H.R. “Effects of attention on orientation-tuning func-
tions of single neurons in macaque cortical area V4,” J. Neurosci. 19:431-441 (1999).

McAdams, C.J. and Maunsell, J.H.R. “Attention to both space and feature modulates
neuronal responses in macaque area V4,” J. Neurophysiol. 83:1751-1755 (2000).

McBain, C.J. and Fisahn, A. “Interneurons unbound,” Nature Rev. Neurosci. 2:11-23
(2001).

McClintock, M.K. “Whither menstrual synchrony?” Ann. Rev. Sex Res. 9:77-95 (1998).

McComas, A.J. and Cupido, C.M. “The RULER model. Is this how somatosensory cor-
tex works?” Clinical Neurophysiol. 110:1987-1994 (1999).

el 5o - 545 -



Bibliography

McConkie, G.W. and Currie, C.B. “Visual stability across saccades while viewing com-
plex pictures,” J. Exp. Psych.: Human Perception & Performance 22:563—581 (1996).

McCullough, |.N., Zhang, N., Reich, D.L., Juvonen, T.S., Klein, J.J., Spiclvogel, D.,
Ergin, M.A., and Griepp, R.B. “Cerebral metabolic suppression during hypother-
mic circulatory arrest in humans,” Ann. Thorac. Surg. 67:1895-1899 (1999).

McGinn, C. The Problem of Consciousness. Oxford, UK: Blackwell (1991).

McMullin, E. “Biology and the theology of the human.” In: Controlling Our Destinies.
Sloan, PR., ed., pp. 367-400. Notre Dame, IN: University of Notre Dame Press
(2000).

Meador, K.J.,, Ray, P.G., Day, L.]., and Loring, D.W. “Train duration effects on percep-
tion: Sensory deficit, neglect and cerebral lateralization,” J. Clinical Neurophysiol.
17:406-413 (2000).

Meadows, J.C. “Disturbed perception of colours associated with localized cercbral
lesions,” Brain 97:615-632 (1974).

Medina, J.E, Repa, J.C., Mauk, M.D., and LeDoux, J.E. “Parallels between cerebellum-
and amygdala-dependent conditioning,” Nature Rev. Neurosci. 3:122-131 (2002).

Meenan, J.P. and Miller, L.A. “Perceptual flexibility after frontal or temporal lobec-
tomy,” Neuropsychologia 32:1145—1149 (1994).

Meister, M. “Multineuronal codes in retinal signaling,” Proc. Natl. Acad. Sci. USA
93:609-614 (1996).

Merigan, W.H. and Maunsell, ].H.R. “How parallel are the primate visual pathways?”
Ann. Rev. Neurosci. 16:369—402 (1993).

Merigan, W.H., Nealey, T.A., and Maunsell, J.H.R. “Visual effects of lesions of cortical
area V2 in macaques,” J. Neurosci. 13:3180-3191 (1993).

Merikle, P.M. “Perception without awareness. Critical issues,” Am. Psychol. 47:792-795
(1992).

Merikle, PM. and Daneman, M. “Psychological investigations of unconscious percep-
tion,” J. Consc. Studies 5:5-18 (1998).

Merikle, PM., Smilek, D., and Eastwood, J.D. “Perception without awarencss: Perspec-
tives from cognitive psychology,” Cognition 79:115-134 (2001).

Merleau-Ponty, M. The Phenomenology of Perception. C. Smith, transl., London: Rout-
ledge & Kegan Paul (1962).

Metzinger, T., ed. Conscious Experience. Exeter, UK: Imprint Academic (1995).

Metzinger, T., ed. Neural Correlates of Consciousness: Empirical and Conceptual Ques-
tions, Cambridge, MA: MIT Press (2000).

Michael, C.R. “Color vision mechanisms in monkey striate cortex: Dual-opponent
cells with concentric receptive fields,” J. Neurophysiol. 41:572-588 (1978).

Michael, C.R. “Columnar organization of color cells in monkey’s striate cortex,” J. Nex-
rophysiol. 46:587-604 (1981).

Miller, E.K. “The prefrontal cortex: Complex neural properties for complex behavior,”
Neuron 22:15-17 (1999).

- 546 -



Bibliography

Miller, E.K. and Cohen, J.D. “An integrative theory of prefrontal cortex funci: ™ 4ur..
Rev. Neurosci. 24:167-202 (2001).

Miller, E.K., Gochin, PM., and Gross, C.G. “Suppression of visual responses ¢.* ne. rons
in inferior temporal cortex of the awake macaque by addition of a second sti+;. * .
Brain Res. 616:25-29 (1993).

Miller, E.K., Erickson, C.A., and Desimone, R. “Neural mechanisms of vicual working
memory in prefrontal cortex of the macaque,” J. Neurosci. 16:5154-5167 (1996).
Miller, G.A. “The magical number seven, plus or minus two: Some limits on our capac-

ity for processing information,” Psychol. Rev. 63:81-97 (1956).

Miller, K.D., Chapman, B., and Stryker, M.P. “Visual responses in adult cat visual cortex
depend on N-methyl-D-aspartate receptors,” Proc. Natl. Acad. Sci. USA 86:5183~
5187 (1989).

Miller, $.M,, Liu, G.B., Ngo, T.T., Hooper, G., Riek, S., Carson, R.G., and Pettigrew,
].D. “Interhemispheric switching mediates perceptual rivalry,” Curr. Biol. 10:383-
392 (2000).

Millican, P. and Clark, A., eds. Machines and Thought: The Legacy of Alan Turing.
Oxford, UK: Oxford University Press (1999).

Milner, A.D. and Dyde, R. “Why do some perceptual illusions affect visually guided
action, when others don’t?” Trends Cogn. Sci. 7:10~11 (2003).

Milner, A.D. and Goodale, M.A. The Visual Brain in Action. Oxford, UK: Oxford Uni-
versity Press (1995).

Milner, A.D., Perrett, D.L., Johnston, R.S., Benson, P.J., Jordan, T.R., Heeley, D.W,, Bet-
tucci, D., Mortara, E, Mutani, R., Terazzi, E., and Davidson, D.L.W. “Perception and
action in form agnosia,” Brain 114:405-428 (1991).

Milner, B. “Disorders of lcarning and memory after temporal lobe lesions in man,”
Clin. Neurosurg. 19:421-446 (1972).

Milner, B., Squire, L.R., and Kandel, E.R. “Cognitive neuroscience and the study of
memory,” Neuron 20:445-468 (1998).

Milner, P. “A model for visual shape recognition,” Psychol. Rev. 81:521-535 (1974).

Minamimoto, T. and Kimura, M. “Participation of the thalamic CM-Pf complex in
attentional orienting,” J. Neurophysiol. 87:3090-3101 (2002).

Minsky, M. The Society of Mind. New York: Simon and Schuster (1985).

Mitchell, J.P., Macrae, C.N., and Gilchrist, 1.D. “Working memory and the suppression
of reflexive saccades,” J. Cogn. Neurosci. 14:95-103 (2002).

Miyashita, Y., Okuno, H., Tokuyama, W., Thara, T., and Nakajima, K. “Feedback signal
from medial temporal lobe mediates visual associative mnemonic codes of infero-
temporal neurons,” Brain Res. Cogn. Brain Res. 5:81-86 (1996).

Moldofsky, H., Gilbert, R., Lue, FA., and MacLean, A.W. “Sleep-related violence,” Sleep
18:731-739 (1995).

Montaser-Kouhsari, L., Moradi, F., Zand-Vakili, A., and Esteky, H. “Orientation selec-
tive adaptation during motion-induced blindness,” Perception, in press (2004).

- 547 -



Bibliography

Moore, G.E. Philosophical Studies. London: Routledge & Kegan Paul (1922).

Moran, J. and Desimone, R. “Selective attention gates visual processing in extrastriate
cortex,” Science 229:782-784 (1985).

Morris, J.S., Ohman, A., and Dolan, R.J. “A subcortical pathway to the right amygdala
mediating ‘unseery’ fear,” Proc. Natl. Acad. Sci. USA 96:1680-1685 (1999).

Moruzzi, G. and Magoun, H.W. “Brain stem reticular formation and activation of the
EEG,” EEG Clin. Neurophysiol. 1:455—473 (1949).

Motter, B.C. “Focal attention produces spatially selective processing in visual cortical
areas V1, V2, and V4 in the presence of competing stimuli,” J. Neurophysiol. 70:909-
919 (1993).

Mountcastle, V.B. “Modality and topographic properties of single neurons of cat’s
somatic sensory cortex,” J. Neurophysiol. 20:408—434 (1957).

Mountcastle, V.B. Perceptual Neuroscience. Cambridge, MA: Harvard University Press
(1998).

Mountcastle, V.B., Andersen, R.A., and Motter, B.C. “The influence of attentive fixa-
tion upon the excitability of light-sensitive neurons of the posterior parietal cortex,”
J. Neurosci. 1:1218-1235 (1981).

Moutoussis, K. and Zeki, S. “Functional segregation and temporal hierarchy of the
visual perceptive systems,” Proc. R. Soc. Lond. B 264:1407-1415 (1997a).

Moutoussis, K. and Zeki, S. “A direct demonstration of perceptual asynchrony in
vision,” Proc. R. Soc. Lond. B 264:393-399 (1997b).

Mumford, D. “On the computational architecture of the neocortex. I. The role of the
thalamo-cortical loop,” Biol. Cybernetics 65:135-145 (1991).

Mumford, D. “Neuronal architectures for pattern-theoretic problems.” In: Large Scale
Neuronal Theories of the Brain. Koch, C., and Davis, J.L., eds, pp. 125-152. Cam-
bridge, MA: MIT Press (1994).

Murakami, 1., Komatsu, H., and Kinoshita, M. “Perceptual filling-in at the scotoma
following a monocular retinal lesion in the monkey,” Visual Neurosci. 14:89-101
(1997).

Murayama, Y., Leopold, D.A., and Logothetis, N.K. “Neural activity during binocular
rivalry in the anesthetized monkey,” Soc. Neurosci. Abstr. 448.11 (2000).

Murphy, N. “Human nature: Historical, scientific, and religious issues.” In: Whatever
Happened to the Soul? Scientific and Theological Portraits of Human Nature. Brown,
W.S., Murphy, N., and Malony H.N,, eds., pp. 1-30. Minneapolis, MN: Fortress
Press (1998).

Myerson, ], Miezin, E, and Allman, J.M. “Binocular rivalry in macaque monkeys and
humans: A comparative study in perception,” Behav. Anal. Lett. 1:149-159 (1981).

Naccache, L., Blandin, E., and Dehaene, S. “Unconscious masked priming depends on
temporal attention,” Psychol. Sci. 13:416-424 (2002).

Nadel, L. and Eichenbaum, H. “Introduction to the special issue on place cells,” Hip-
pocampus 9:341-345 (1999).

- 548 -



Bibliography

Nagarajan, S., Mahncke, H., Salz, T., Tallal, P,, Roberts, T., and Merzenich, M.M. “Cor-
tical auditory signal processing in poor readers,” Proc. Nat!. Acad. Sci. USA 96:6483—
6488 (1999).

Nagel, T. “What is it like to be a bat?” Philosophical Rev. 83:435—450 (1974).

Nagel, T. “Panpsychism.” In: Mortal Questions. Nagel, T., éd., pp. 181-195. Cambridge,
UK: Cambridge University Press (1988).

Nakamura, R.K. and Mishkin, M. “Blindness in monkeys following non-visual cortical
lesions,” Brain Res. 188:572-577 (1980).

Nakamura, R.K. and Mishkin, M. “Chronic ‘blindness’ following lesions of nonvisual
cortex in the monkey,” Exp. Brain Res. 63:173-184 (1986).

Nakayama, K. and Mackeben, M. “Sustained and transient components of focal visual
attention,” Vision Res. 29:1631-1647 (1989). '

Nathans, J. “The evolution and physiology of human color vision: Insights from molec-
ular genetic studies of visual pigments,” Neuron 24:299-312 (1999).

Naya, Y., Yoshida, M., and Miyashita, Y. “Backward spreading of memory-retrieval sig-
nal in the primate temporal cortex,” Science 291:661-664 (2001).

Newman, ].B. “Putting the puzzle together: Toward a general theory of the neural cor-
relates of consciousness,” J. Consc. Studies 4:47—66 (1997).

Newsome, W.T,, Britten, K.H. and Movshon, J.A. “Neuronal correlates of a perceptual
decision,” Nature 341:52-54 (1989).

Newsome, W.T., Maunsell, ].H.R., and Van Essen, D.C. “Ventral posterior visual area of
the macaque: Visual topography and areal boundaries,” J. Comp. Neurol. 252:139—
153 (1986).

Newsome, W.T. and Pare, E.B. “A selective impairment of motion perception following
lesions of the Middle Temporal visual area (MT),” J. Neurosci. 8:2201-2211 (1988).

Niebur, E. and Erdés, P. “Theory of the locomotion of nematodes: Control of the
somatic motor neurons by interneurons,” Math. Biosci. 118:51-82 (1993).

Niebur, E., Hsiao, §.5., and Johnson, K.O. “Synchrony: A neuronal mechanism for
attentional selection?” Curr. Opinion Neurobiol. 12:190-194 (2002).

Niebur, E. and Koch, C. “A model for the neuronal implementation of selective visual
attention based on temporal correlation among neurons,” J. Computational Neu-
rosci. 1:141-158 (1994).

Niebur, E., Koch, C., and Rosin, C. “An oscillation-based model for the neuronal basis
of attention,” Vision Research 33:2789-2802 (1993).

Nijhawan, R. “Motion extrapolation in catching,” Nature 370:256-257 (1994).

Nijhawan, R. “Visual decomposition of colour through motion extrapolation,” Nature
386:66-69 (1997).

Nimchinsky, E.A., Gilissen, E., Allman, ].M., Perl, D.P,, Erwin J.M., and Hof, P.R. “A
neuronal morphologic type unique to humans and great apes,” Proc. Natl. Acad.
Sci. USA 96:5268-5273 (1999).

Nirenberg, S., Carcieri, S.M., Jacobs, A.L., and Latham, P.E. “Retinal ganglion cells act
largely as independent encoders,” Nature 411:698-701 (2001).

- 549 -



Bibliography

Nishida, S. and Johnston, A. “Marker correspondence, not processing latency, deter-
mines temporal binding of visual attributes,” Curr. Biol, 12:359-368 (2002).

Noé, A. Action in Perception. Cambridge, MA: MIT Press (2004).

Noesselt, T, Hillyard, S.A., Woldorff, M.G., Schoenfeld, A., Hagner, T, Jancke, L., Tem-
pelmann, C., Hinrichs, H., and Heinze, H.). “Delayed striate cortical activation dur-
ing spatial attention,” Neuron 35:575-587 (2002).

Nordby, K. “Vision in a complete achromat: A personal account.” In: Night Vision:
basic, Clinical and Applied Aspects. Hess, R.E., Sharpe, L.T., and Nordby, K., eds.,
pp- 290-315. Cambridge, UK: Cambridge University Press (1990).

Norman, R.A., Maynard, E.M., Guillory, K.S., and Warren, D.J. “Cortical implants for
the blind,” IEEE Spectrum 33:54-59 (1996).

Norretranders, T. The User lllusion. New York: Penguin (1998).

Nowak, L.G. and Bullier, ]. “The timing of information transfer in the visual system.”
In: Extrastriate Cortex in Primates, Vol. 12. Rockland, K.S,, Kaas, ].H., and Peters, A.,
eds., pp. 205-241. New York: Plenum (1997).

Nunn, J.A., Gregory, L.J., Brammer, M., Williams, S.C.R., Parslow, D.M., Morgan, M.].,
Morris, R.G., Bullmore, E.T., Baron-Cohen, S., and Gray, J.A. “Functional magnetic
resonance imaging of synesthesia: Activation of V4/V8 by spoken words,” Nature
Neurosci. 5:371-375 (2002).

O’Cennor, D.H., Fukui, M.M., Pinsk, M.A., and Kastner, S. “Attention modulates
responses in the human lateral geniculate nucleus,” Nature Neurosci. 5:1203-1209
(2002). P

O'Craven, K. and Kanwisher, N. “Mental imagery of faces and places activates corre-
sponding stimulus-specific brain regions,” J. Cogn. Neursci. 12:1013~1023 (2000).

Ohman, A. and Soares, J.J. “Emotional conditioning to masked stimuli: Expectancies
for aversive outcomes following nonrecognized fear-relevant stimuli,” J. Exp. Psy-
chol. Gen. 127:69-82 (1998).

Ojemann, G.A., Ojemann, $.G., and Fried, [. “Lessons from the human brain: Neu-
ronal activity related to cognition,” Neuroscientist 4:285-300 (1998).

Ojima, H. “Terminal morphology and distribution of corticothalamic fibers originat-
ing from layers 5 and 6 of cat primary auditory cortex,” Cerebral Cortex 4:646-663
(1994).

O'Keefe, ). and Nadel, L. The Hippocamipus as a Cognitive Map. Oxford, UK: Clarendon
(1978). '

O'Keefe, J. and Recce, M.L. “Phase relationship bteween hippocampal place units and
the EEG theta rhythm,” Hippocampus 3:317-330 (1993).

Ono, H. and Barbeito, R. “Ultocular discrimination is not sufficient for utrocular iden-
tification,” Vision Res. 25:289-299 (1985).

O'Regan, J.K. “Solving the ‘real’ mysteries of visual perception: The world as an outside
memory,” Canadian J. Psychol. 46:461-488 (1992).

O'Regan, ).K. and Noé, A. “A sensorimotor account of vision and visual consciousness,”
Behav. Brain Sci. 24:939-1001 {2001).

- 550 -



Bibliography

O’Regan, J.K., Rensink, R.A., and Clark, ].J. “Change-blindness as a result of mud-
splashes,” Nature 398:34 (1999).

O’Shea, R.P. and Corballis, PM. “Binocular rivalry between complex stimuli in split-
brain observers,” Brain & Mind 2:151-160 (2001).

Oxbury, J., Polkey, C.E., and Duchowny, M., eds. Intractable Focal Epilepsy. Philadel-
phia: Saunders (2000).

Pagels, H. The Dreams of Reason. New York: Simon and Schuster (1988).

Palm, G. Neural Assemblies: An Alternative Approach to Artificial Intelligence. Berlin:
Springer (1982).

Palm, G. “Cell assemblies as a guideline for brain research,” Concepts Neurosci. 1:133~
147 (1990).

Palmer, L.A., Jones, J.P,, and Stepnoski, R.A. “Striate receptive fields as linear filters:
Characterization in two dimensions of space.” In: The Neural Basis of Visual Func-
tion. Leventhal, A.G., ed., pp. 246-265. Boca Raton, FL: CRC Press (1991).

Palmer, S. Vision Science: Photons to Phenomenology. Cambridge, MA: MIT Press
(1999).

Pantages, E. and Dulac, C. “A novel family of candidate pheromone receptors in mam-
mals,” Neuron 28:835-845 (2000).

Parasuraman, R., ed. The Attentive Brain. Cambridge, MA: MIT Press (1998).

Parker, A.J. and Krug, K. “Neuronal mechanisms for the perception of ambiguous
stimuli,” Curr. Opinivn Neurobiol. 13:433-439 (2003).

Parker, A.). and Newsome, W.T. “Sense and the single neuron: Probing the physiology
of perception,” Ann. Rev. Neurosci. 21:227-277 (1998).

Parra, G., Gulyas, A.L, and Miles, R. “How many subtypes of inhibitory cells in the
hippocampus?” Neuron 20:983-993 (1998).

Parvizi, . and Damasio, A.R. “Consciousness and the brainstem,” Cognition 79:135—
159 (2001).

Pashler, H.E. The Psychology of Attention. Cambridge, MA: MIT Press (1998).

Passingham, R. The Frontal Lobes and Voluntary Action. Oxford, UK: Oxford University
Press (1993).

Pastor, M.A. and Artieda, 1., eds. Time, Internal Clocks, and Movement. Amsterdam,
Netherlands: Elsevier (1996).

Paulesu, E., Harrison, J., Baron-Cohen, S., Watson, J.D., Goldstein, L., Heather, J.,
Frackowiak, R.S.]., and Frith, C.D. “The physiology of coloured hearing. A PET
activation study of colour-word synacsthesia,” Brain 118:661-676 (1995).

Payne, B.R., Lomber, 5.G., Villa, A.E., and Bullier, J. “Reversible deactivation of cerebral
network components,” Trends Neurosci. 19:535-542 (1996).

Pedley, T.A. and Guilleminault, C. “Episodic nocturnal wanderings responsive to anti-
convulsant drug therapy,” Ann. Neurol. 2:30-35 (1977).

Penfield, W. The Mystery of the Mind. Princeton, NJ: Princeton University Press (1975).

Penfield, W. and Jasper, H. Epilepsy and the Functional Anatomy of the Human Brain.
Boston: Little & Brown {1954).

-551 -



Bibliography

Penfield, W. and Perot, P. “The brain’s record of auditory and visual experience: A final
summary and discussion,” Brain 86:595-696 (1963).

Penrose, R. The Emperor’s New Mind. Oxford, UK: Oxford University Press (1989).
Penrose, R. Shadows of the Mind. Oxford, UK: Oxford University Press (1994).

Perenin, M.T. and Rossetti, Y. “Grasping without form discrimination in a hemianopic
field,” Neuroreport 7:793-797 (1996).

Perez-Orive, J., Mazor, O., Turner, G.C., Cassenaer, S., Wilson, R.I., and Laurent, G.
“Oscillations and sparsening of odor representation in the mushroom bedy,” Science
297:359-365 (2002).

Perrett, D.L, Hietanen, J.K., Oram, M.W.,, and Benson, P.J. “Organization and func-
tions of cells responsive to faces in the temporal cortex,” Phil. Trans. Roy. Soc. Lond.
B 335:23-30 (1992).

Perry, E., Ashton, H., and Young, A., eds. Neurochemistry of Consciousness. Amsterdam, .
Netherlands: John Benjamins (2002).

Perry, E., Walker, M., Grace, J., and Perry, R. “Acetylcholine in mind: A neurotransmit-
ter correlate of consciousness,” Trends Neurosci. 22:273-280 (1999).

Perry, E. and Young, A. “Neurotransmitter networks.” In: Neurochemistry of Conscious-
ness. Perry, E., Ashton, H., and Young, A, eds., pp. 3-23. Amsterdam, Netherlands:
John Benjamins (2002).

Pessoa, L. and DeWeerd, P., eds. Filling-In: From Perceptual Completion to Cortical Reor-
ganization. New York: Oxford University Press (2003).

Pessoa, L., Thompson, E., and Noz, A. “Finding out about filling in: A gulde to per-
ceptual completion for visual science and the philosophy of perception,” Behavioral
and Brain Sci. 21:723-802 (1998).

Peterhans, E. “Functional organization of area V2 in the awake monkey.” In: Cerebral
Cortex, Vol 12. Rockland, K.S., Kaas, ].H., and Peters, A., eds., pp. 335-358. New
York: Plenum Press (1997).

Peterhans, E. and von der Heydt, R. “Subjective contours: Bridging the gap between
psychophysics and physiology,” Trends Neurosci. 14:112-119 (1991).

Peters, A. and Rockland, K.S., eds. Cerebral Cortex. Vol. 10. New York: Plenum Press
(1994).

Pettigrew, ].D. and Miller, S.M. “A ‘sticky’ interhemishperic switch in bipolar disor-
der?” Proc. R. Soc. Lond. B Biol. Sci. 265:2141-2148 (1998).

Philbeck, J.W. and Loomis, J.M. “Comparisons of two indicators of perceived egocen-
tric distance under full-cue and reduced-cue conditions,” J. Exp. Psychology: Human
Perception & Performance 23:72-85 (1997).

Pickersgill, M.J. “On knowing with which eye one is secing,” Quart. J. Exp. Psychol.
13:168-172 (1961).

Pitts, W. and McCulloch, W.S. “How we know universals: The perception of auditory
and visual forms,” Bull. Math. Biophysics 9:127-147 (1947).

Plum, F. and Posner, J.B. The Diagnosis of Stupor and Coma. 3rd ed. Philadelphia: FA
Davis (1983).

- 552 -



Bibliography

Pochon, J.-B., Levy, R., Poline, ).-B., Crozier, S., Lehéricy, S., Pillon, B., Deweer, B., Le
Bihan, D., and Dubois, B. “The role of dorsolateral prefrontal cortex in the prepa-
ration of forthcoming actions: An fMRI study,” Cerebral Cortex 11:260-266 (2001).

Poggio, G.F. and Poggio, T. “The analysis of stereopsis,” Ann. Rev. Neurosci. 7:379-412
(1984).

Poggio, T. “A theory of how the brain might work,” Cold Spring Harbor Symp. Quant.
Biol. 55:899-910 (1990).

Poggio, T., Torre, V., and Koch, C. “Computational vision and regularization theory,”
Nature 317:314-319 (1985).

Poincaré, H. “Mathematical discovery.” In: Science and Method. pp. 46—63. New York:
Dover Books (1952).

Pollen, D.A. “Cortical areas in visual awareness,” Nature 377:293-294 (1995).

Pollen, D.A. “On the neural correlates of visual perception,” Cerebral Cortex 9:4-19
(1999).

Pollen, D.A. “Explicit neural representations, recursive neural networks and conscious
visual perception,” Cerebral Cortex 13:807-814 (2003).

Polonsky, A., Blake, R., Braun, J., and Heeger, D. “Neuronal activity in human primary
visual cortex correlates with perception during binocular rivalry,” Nature Neurosci.
3:1153-1159 (2000). -

Polyak, S.L. The Retina. Chicago, IL: University of Chicago Press ( 1941).

Poppel, E. “Time perception.” In: Handbook of Sensory Physiology. Vol. 8: Perception.
Held, R., Leibowitz, H.W,, and Teuber, H.-L. eds., pp. 713-729. Berlin: Springer
(1978).

Poppel, E. “A hierarchical model of temporal perception,” Trends Cogn. Sci. 1:56—61
(1997).

Poppel, E., Held, R., and Frost, D. “Residual visual function after brain wounds involv-
ing the central visual pathways in man,” Nature 243:295-296 (1973).

Poppel, E. and Logothetis, N.K. “Neural oscillations in the brain. Discontinuous ini-
tiations of pursuit eye movements indicate a 30-Hz temporal framework for visual
. information processing,” Naturwissenschaften 73:267-268 (1986).
Popper, K.R. and Eccles, ].C. The Self and its Brain. Berlin: Springer (1977).
Porac, C. and Coren, S. “Sighting dominance and utrocular discrimination,” Percept.
Psychophys. 39:449—41 (1986).
Posner, M.1. and Gilbert, C.D. “Attention and primary visual cortex,” Proc. Natl. Acad.
Sci. USA 16:2585-2587 (1999).
Posner, M.L, Snyder, C.R.R. and Davidson, B.). “Attention and the detection of signals,”
. exp. Psychol.: General 109:160-174 (1980).
Potter, M.C. “Very short-term conceptual memory,” Memory & Cognition 21:156-161
(1993).

Potter, M.C. and Levy, E.I. “Recognition memory for a rapid sequence of pictures,” J.
Exp. Psychol. 81:10-15 (1969).

-553 -



Bibliography

Pouget, A. and Scjnowski, T.J. “Spatial transformations in the parietal cortex using
basis functions,” J. Cogn. Neurosci. 9:222-237 (1997).

Preuss, T.M. “What’s human about the human brain?” In: The New Cognitive Neuro-
sciences. 2nd ed., Gazzaniga, M.S,, ed., pp. 1219-1234. Cambridge, MA: MIT Press
(2000).

Preuss, T.M., Qi, H., .and Kaas, L.H. “Distinctive compartmental organization of
human primary visual cortex,” Proc. Natl. Acad. Sci. USA 96:11601-11606 (1999).

Pritchard, R.M., Heron, W,, and Hebb, D.O. “Visual perception approached by the
method of stabilized images,” Canad. J. Psychol. 14:67-77 (1960).

Proffitt, D.R., Bhalla, M., Gossweiler, R., and Midgett, ). “Perceiving geographical
slant,” Psychonomic Bulletin ¢ Rev. 2:409-428 (1995).

Przybyszewski, A.W., Gaska, J.P, Foote, W,, and Pollen, D.A. “Striate cortex increases
contrast gain of macaque LGN neurons,” Visual Neurosci. 17:485-494 (2000).

Puccetti, R. The Trial of John and Henry Norton. London: Hutchinson (1973).

Purpura, K.P. and Schiff, N.D. “The thalamjc intralaminar nuclei: Role in visual aware-
ness,” Neuroscientist 3:8—14 (1997).

Purves, D., Paydarfar, J.A., and Andrews, T.). “The wagon wheel illusion in movies and
reality,” Proc. Natl. Acad. Sci. USA 93:3693-3697 (1996).

Quinn, J.J., Oommen, S.5., Morrison, G.E., and Fanselow, M.S. “Post-training exci-
totoxic lesions of the dorsal hippocampus attenuate forward trace, backward trace,
and delay fear conditioning in a temporally-specific manner,” Hippocampus 12:495-
504 (2002).

Rafal, R.D. “Hemispatial neglect: Cognitive neuropsychological aspects.” In: Behavioral
Neurology and Neuropsychology. Feinberg, T.E. and Farah, M.]., eds., pp. 319-336.
New York: McGraw-Hill (1997a).

Rafal, R.D. “Balint syndrome.” In: Behavioral Neurology and Neuropsychology. Fein-
berg, T.E. and Farah, M.],, eds., pp. 337-356. New York: McGraw-Hill (1997b).

Rafal, R.D. and Posner, M. “Deficits in human visual spatial attention following thala-
mic lesions,” Proc. Natl. Acad. Sci. USA 84:7349-7353 (1987).

Rakic, P. “A small step for the cell, a giant leap for mankind: A hypothesis of neocortical
expansion during evolution,” Trends Neurosci. 18:383-388 (1995).

Ramachandran, V.S. “Blind spots,” Sci. Am. 266:86—91 (1992).

Ramachandran, V.S. and Gregory, R.L. “Perceptual filling in of artificially induced sco-
tomas in human vision,” Nature 350:699-702 (1991).

Ramachandram, V.S. and Hubbard, E.M. “Psychophysical investigations into the neu-
ral basis of synaesthesia,” Proc. R. Soc. Lond. B 268:979-983 (2001).

Ramon y Cajal, S. “New ideas on the structure of the nervous system of man and
vertebrates.” Translated by Swanson, N. and Swanson, L.M. from Les nouvelles idées
sur la structure du systéme nerveux chez 'homme et chez les vertébrés. Cambridge,
MA: MIT Press (1991).

Rao, R.P.N. and Ballard, D.H. “Predictive coding in the visual cortex: A functional
interpretation of some extra-classical receptive-field effects,” Nature Neurosci. 2:79—
87 (1999).

- 554 -



Bibliography

Rao, R.P.N, Olshausen, B.A., and Lewicki, M.S., eds. Probabilistic Models of the Brain.,
Cambridge, MA: MIT Press (2002).

Rao, S.C., Rainer, G., and Miller, E.K. “Integration of what and where in the primate
prefrontal cortex,” Science 276:821-824 (1997).

Ratliff, F. and Hartline, H.K. “The responses of Limulus optic nerve fibers to patterns
of illumination on the receptor mosaic,” J. Gen. Physiol. 42:1241-1255 (1959).

Ray, P.G., Meador, K.J., Smith, J.R., Wheless, ].W,, Sittenfeld, M., and Clifton, G.L.
“Cortical stimulation and recording in humans,” Neurology 52:1044-1049 (1999).

Reddy, L., Wilken, P, and Koch, C. “Face-gender discrimination in the near-absence of -
attention,” J. Vision, in press (2004).

Rees, G., Friston, K., and Koch, C. “A direct quantitative relationship between the func-
tional properties of human and macaque V5,” Nature Neurosci. 3:716-723 (2000).

Rees, G., Wojciulik, E., Clarke, K., Husain, M., Frith, C., and Driver, J. “Unconscious
activation of visual cortex in the damaged right hemisphere of a parietal patient
with extinction,” Brain 123:1624-1633 (2000).

Reeves, A.G., ed. Epilepsy and the Corpus Callosum. New York: Plenum Press (1985).

Reingold, E.M. and Merikle, PM. “On the inter-relatedness of theory and measure-
ment in the study of unconscious processes,” Mind Lang. 5:9-28 (1990).

Rempel-Clower, N.L. and Barbas, H. “The laminar pattern of connections between
prefrontal and anterior temporal cortices in the rhesus monkey is related to cortical
structure and function,” Cerebral Cortex 10:851-865 (2000).

Rensink, R.A. “Seeing, sensing, and scrutinizing,” Vision Res. 40:1469-1487 (2000a).

Rensink, R.A. “The dynamic representation of scenes,” Visual Cognition 7:17-42
(2000b).

Rensink, R.A., O'Regan, J.K., and Clark, ].). “To see or not to see: The need for attention
to perceive changes in scenes,” Psychological Sci. 8:368-373 (1997).

Revonsuo, A. “The reinterpretation of dreams: An evolutionary hypothesis of the func-
tion of dreaming,” Behav. Brain Sci. 23:877-901 (2000).

Revonsuo, A., Johanson, M., Wedlund, J.-E., and Chaplin, ]. “The zombie among us.”
In: Beyond Dissociation. Rossctti, Y. and Revonsuo, A., eds., pp. 331-351. Amster-
dam, Netherlands: John Benjamins (2000).

Revonsuo, A., Wilenius-Emet, M., Kuusela, J., and Lehto, M. “The neural generation
of a unified illusion in human vision,” Neuroreport 8:3867-3870 (1997).

Reynolds, J.H., Chelazzi, L., and Desimone, R. “Competitive mechanisms subserve
attention in macaque areas V2 and V4,” J. Newrosci. 19:1736-1753 (1999).

Reynolds, J.H. and Desimone, R. “The role of neural mechanisms of attention in solv-
ing the binding problem,” Newuron 24:19-29 (1999).

Rhodes P.A. and Llinas, R.R. “Apical tuft input efficacy in layer 5 pyramidal cells from
rat visual cortex,” J. Physiol. 536:167-187 (2001).

Ricci, C. and Blundo, C. “Perception of ambiguous figures after focal brain lesions,”
Neuropsychologia 28:1163-73 (1990).

- 555 -



Bibliography

Riddoch, M.]. and Humphreys, G.W. “17 + 14 = 41? Three cases of working memory
impairment.” In: Broken Memories: Case Studies in Memory Impairment. Campbell,
R. and Conway, M.A,, eds., pp. 253-266. Oxford, UK: Blackwell (1995).

Ridley, M. Nature Via Nurture. New York: Harper Collins (2003).

Rieke, F, Warland, D., van Steveninck, RR.D., and Bialek, W. Spikes: Exploring the
Neural Code. Cambridge, MA: MIT Press (1996).

Ritz, R. and Sejnowski, T.]. “Synchronous oscillatory activity in sensory systems: New
vistas on mechanisms,” Curr. Opinion Neurobiol. 7:536-546 (1997).

Rizzuto, D.S., Madsen, J.R., Bromfield, E.B., Schulze-Bonhage, A., Seelig, D., Aschen-
brenner-Scheibe, R., and Kahana, M.]J. “Reset of human neocortical oscillations
during a working memory task,” Proc. Natl. Acad. Sci. USA 100:7931-7936 (2003).

Robertson, L. “Binding, spatial attention, and perceptual awareness,” Nature Rev. Neu-
rosci. 4:93-102 (2003).

Robertson, LH. and Marshall, .C., eds. Unilateral Neglect: Clinical and Experimental
Studies. Hove, UK: Lawrence Erlbaum (1993).

Robertson, L., Treisman, A., Friedman-Hill, S., and Grabowecky, M. “The interaction
of spatial and object pathways: Evidence from Balint’s syndrome, J. Cogn. Neurosci.
9:295-317 (1997).

Robinson, D.L. and Cowie, R.J. “The primate pulvinar: Stuctural, functional, and
behavioral components of visual salience.” In: The Thalamus. Jones, E.G., Steriade,
M., and McCormick, D.A,, eds., pp. 53-92. Amsterdam: Elsevier (1997).

Robinson, D.L. and Petersen, S.E. “The pulvinar and visual salience,” Trends Neurosci.
15:127-132 (1992).

Rock, I. and Gutman, D. “The effect of inattention on form perceptnon > J. Exp. Psychol.
Hum. Perception & Performance 7:275-285 (1981).

Rockel, A.]., Hiorns, R.W., and Powell, T.P.S. “The basic uniformity in structure of the
neocortex,” Brain 103:221-244 (1980).

Rockland, K.S. “Further evidence for two types of corticopulvinar neurons,” Neurore-
port 5:1865-1868 (1994).

Rockland, K.S. “Two types of corticopulvinar terminations: Round (type 2) and elon-
gate (type 1),” J. Comp. Neurol. 368:57-87 (1996).

Rockland, K.S. “Elements of cortical architecture: Hierarchy revisited” In: Cerebral
Cortex, Vol. 12. Rockland, K.S., Kaas, J.H., and Peters, A., eds., pp. 243-293. New
York: Plenum Press (1997).

Rockland, K.S. and Pandya, D.N. “Laminar origins and terminations of cortical con-
nections of the occipital lobe in the rhesus monkey,” Brain Res. 179:3-20 (1979).
Rockland, K.S. and Van Hoesen, G.W. “Direct temporal-occipital feedback connec-
tions to striate cortex (V1) in the macaque monkey,” Cerebral Cortex 4:300-313

(1994).

Rodieck, R.W. The First Steps in Seeing. Sunderland MA: Sinauer Associates (1998).

Rodieck, R.W., Binmoeller, K.E, and Dineen, J.T. “Parasol and midget ganglion cells of
the human retina,” J. Comp. Neurol. 233:115~132 (1985).

- 556 -



Bibliography

Rodriguez, E., George, N., Lachaux, J.-F., Martinerie, J., Renault, B., and Varela, EJ.
“Perception’s shadow: Long-distance synchronziation of human brain activity,”
Nature 397:430-433 (1999).

Roe, A.W. and Ts’o, D.Y. “The functional architecture of area V2 in the macaque mon-
key: Physiology, topography, and connectivity.” In Cerebral Cortex, Vol 12: Extrastri-
ate Cortex in Primates, Rockland, K.S., Kaas, ].H., and Peters, A., eds., pp. 295-334.
New York: Plenum Press (1997).

Roelfsema, P.R., Lamme, V.A.E, and Spekreijse, H. “Oject-based attention in the pri-
moary visual cortex of the macaque monkey,” Nature 395:376-381 (1998).

Rolls, E.T. “Spatial view cells and the representation of place in the primate hippocam-
pus,” Hippocampus 9:467—480 (1999).

Rolls, E.T., Aggelopoulos, N.C., and Zheng, F. “The receptive fields of inferior temporal
cortex neurons in natural scenes,” J. Neurosci. 23:339-348 (2003).

Rolls, ET. and Deco, G. Computational Neuroscience of Vision. Oxford, UK: Oxford
University Press (2002).

Rolls, E.T. and Tovee, M.]. “Processing speed in the cerebral cortex and the neurophys-
iology of visual masking,” Proc. R. Soc. Lond. B 257:9-15 (1994).

Rolls, E.T. and Tovee, M.]. “The responses of single neurons in the temporal visual cor-
tical areas of the macaque when more than one stimulus is present in the receptive
field,” Exp. Brain Res. 103:409-420 (1995).

Romo, R., Brody, C.D., Hernandez, A., and Lemus, L. “Neuronal correlates of para-
metric working memory in the prefrontal cortex,” Nature 399:470-473 (1999).

Roorda, A. and Williams, D.R. “The arrangement of the three cone classes in the living
human eye,” Nature 397:520-522 (1999).

Rosen, M. and Lunn, J.N., eds. Consciousness, Awareness, and Pain in General Anaes-
thesia. London: Butterworths (1987).

Rossen, R., Kabat, H., and Anderson, J.P. “Acute arrest of cerebral circulation in man,”
Arch. Neurol, Psychiatry 50:510-528 (1943). )

Rossetti, Y. “Implicit short-lived motor representations of space in brain damaged and
healthy subjects,” Consc. & Cognition 7:520-558 (1998),

Rousselet, G., Fabre-Thorpe, M., and Thorpe, S. “Parallel processing in high-level
visual scene categorization,” Nature Neurosci. 5:629-630 (2002).

Ryle, G. The Concept of the Mind London: Hutchinson (1949).

Sacks, O. Migraine. Rev. ed. Berkeley, CA: University of California Press (1970).

Sacks, O. Awakenings. New York: E.P. Dutton (1973).

Sacks, O. A Leg to Stand On. New York: Summit Books (1984).

Sacks, O. The Man Who Mistook His Wife for a Hat. New York: Harper & Row (1985).

Sacks, O. “The mind’s eye: What the blind see” The New Yorker, July 28, pp. 48-59
(2003).

Saenz, M., Buracas, G.T., and Boynton, G.M. “Global effects of feature-based attention
in human visual cortex,” Nature Neurosci. 5:631-632 (2002).

-557 -



Bibliography

Saint-Cyr, J.A., Ungerleider, L.G., and Desimone, R. “Organization of visual cortical
inputs to the striatum and subsequent outputs to the pallido-nigral complex in the
monkey,” J. Compa. Neurol. 298:129-156 (1990).

Sakai, K., Watanabe, E., Onodera, Y., Uchida, 1., Kato, H., Yamamoto, E., Koizumt,
H., and Miyashita, Y. “Functional mapping of the human colour centre with echo-
planar magnetic resonance imaging,” Proc. R. Soc. Lond. B 261:89-98 (1995).

Saleem, K.S., Suzuki, W., Tanaka, K., and Hashikawa, T. “Connections between ante-
rior inferotemporal cortex and superior temporal sulcus regions in the macaque
monkey,” J. Neurosci. 20:5083-5101 (2000).

Salin, P.-A. and Bullier, J. “Corticocortical connections in the visual system: Structure
and Function,” Physiol. Rev. 75:107-154 (1995).

Salinas, E. and Abbott, L.E “Transfer of coded information from sensory to motor
networks,” J. Neurosci. 15:6461-6474 (1995).

Salinas, E. and Sejnowski, T.]J. “Correlated neuronal activity and the flow of neural
information,” Nature Rev. Neurosci. 2:539-550 (2001).

Salzman, C.D., Murasugi, C.M., Britten, K.H., and Newsome, W.T. “Microstimulation
in visual area MT: Effects on direction discrimination performance,” J. Neurosci.
12:2331-2355 (1992).

Salzman, C.D. and Newsome, W.T. “Neural mechanisms for forming a perceptual deci-
sion,” Science 264:231-237 (1994).

Sammon, PM. Future Noir: The Making of Blade Runner. New York, HarperPrims
(1996).

Sanderson, M.]. “Intercellular waves of communication,” Né}v Physiol. Sci. 11:262~269
(1996).

Sanford, A.J. “A periodic basis for perception and action.” In: Biological Ritythms and
Human Performance. Colquhuon, W, ed., pp. 179-209. New York: Academic Press
(1971).

Savic, 1. “Imaging of brain activation by odorants in humans,” Curr. Opinion Neurobiol,
12:455-461 (2002).

Savic, 1., Berglund, H., Gulyas, B., and Roland, P. “Smelling of odorous sex hormone-
like compounds causes sex-differentiated hypothalamic activations in humans,”
Neuron 31:661-668 (2001).

Sawatari, A. and Callaway, E.M. “Diversity and cell type specificity of local excita-
tory connections to neurons in layer 3B of monkey primary visual cortex,” Neuron
25:459—471 (2000).

Scalaidhe, S.P., Wilson, EA., and Goldman-Rakic, P.S. “Areal segregation of face-
processing neurons in prefrontal cortex,” Science 278:1135~1138 (1997).

Schall, J.D. “Neural basis of saccadic eye movements in primates.” In: The Neural Basis
of Visual Function. Leventhal, A.G., ed., pp. 388—441. Boca Raton, FL: CRC Press
(1991).

Schall, ].D. “Visuomotor areas of the frontal lobe. In: Cerebral Cortex. Vol. 12. Rock-

land, K.S., Kaas, ).H., and Peters, A., eds., pp. 527-638. New York: Plenum Press
(1997).

- 558 -



Bibliography

Schall, J.D. “Neural basis of deciding, choosing and acting,” Nature Rev. Neurosci. 2:33—
42 (2001).

Schank, J.C. “Menstrual-cycle synchrony: Problems and new directions for research,”
J. Comp. Psychology 115:3-15 (2001).

Schenck, C.H. and Mahowald, M.W. “An analysis of a recent criminal trial involv-
ing sexual misconduct with a child, alcohol abuse and a successful sleepwalking

defence: Arguments supporting two proposed new forensic categories,” Med. Sci.
Law 38:147-152 (1998).

Schiff, N.D. “The neurology of impaired consciousness: Challenges for cognitive neu-
roscience.” In: The New Cognitive Neurosciences. Gazzaniga, M., ed. Cambridge,
MA: MIT Press (2004).

Schiff, N.D. and Plum, E “The role of arousal and ‘gating’ systems in the neurology of
impaired consciousness,” J. Clinical Neurophysiol. 17:438-452 (2000).

Schiffer, F. “Can the different cerebral hemispheres have distinct personalities? Evi-
dence and its implications for theory and treatment of PTSD and other disorders?”
J. Traum. Dissoc. 1:83—104 (2000).

Schiller, P.H. and Chou, .H. “The effects of frontal eye field and dorsomedial frontal-
cortex lesions on visually guided eye-movements,” Nature Neurosci. 1:248-253
(1998).

Schiller, P.H. and Logothetis, N.K."“The color-opponent and broad-based channels of
the primate visual system,” Trends Neurosci. 13:392-398 (1990).

Schiller, P.H., True, $.D., and Conway, J.L. “Effects of frontal eye field and superior
colliculus ablations on eye movements,” Sciernce 206:590-592 (1979).

Schlag, J. and Schlag-Rey, M. “Visuomotor functions of central thalamus in monkey.
{1 Unit activity related to visual events, targeting, and fixation,” J. Neurophysiol.
51:1175-1195 (1984).

Schlag, J. and Schlag-Rey, M. “Through the eye, slowly: Delays and localization errors
in the visual system,” Nature Rev. Neurosci. 3:191-215 (2002).

Schmidt, E.M., Bak, M.J., Hambrecht, ET., Kufta, C.V., O'Rourke, D.K., and Vallab-
hanath, P. “Feasibility of a visual prosthesis for the blind based on intracortical
microstimulation of the visual cortex,” Brain 119:507-522 (1996).

Schmolesky, M.T., Wang, Y., Hanes, D.P,, Leutgeb, S., Schall, ].B., and Leventhal, A.G.
“Signal timing across the macaque visual system,” J. Neurophysiol. 79:3272-3280
{1998).

Schooler, J.W. and Melcher, J. “The ineffability of insight.” In: The Creative Cognition
Approach. Smith, S.M., Ward, T.B., and Finke, R.A., eds., pp. 97-133. Cambridge,
MA: MIT Press (1995).

Schooler, J.W., Ohlsson, S., and Brooks, K. “Thoughts beyond words: When language
overshadows insight” J. Exp. Psychol. Gen. 122:166-183 (1993).

Schrodinger, E. What Is Life? Cambridge, UK: Cambridge University Press (1944).

Scoville, W.B. and Milner, B. “Loss of recent memory after bilateral hippocampal
lesions,” J. Newrochem. 20:11-21 (1957).

- 559 -



Bibliography

Searle, J.R. The Mystery of Consciousness. New York: The New York Review of Books
(1997).

Searle, ].R. “Consciousness,” Ann. Rev. Neurosci. 23:557-578 (2000).

Seckel, A. The Art of Optical llusions. Carlton Books (2000).

Seckel, A. More Optical Hlusions. Carlton Books (2002). )

Sennholz, G. “Bispectral analysis technology and equipment,” Minerva Anestesiol.
66:386-388 (2000).

Shadlen, M.N,, Britten, K.H., Newsome, W.T., and Movshon, J.A. “A computational
analysis of the relationship between neuronal and behavioral responses to visual
motion,” J. Neurosci. 16:1486-1510 (1996).

Shadlen, M.N. and Movshon, J.A. “Synchrony unbound: A critical evaluation of the
temporal binding hypothesis,” Neuron 24:67-77 (1999).

Shallice, T. From Neuropsychology to Mental Structure. Cambridge, UK: Cambridge
University Press (1988).

Shapley, R. and Ringach, D. “Dynamics of responses in visual cortex.” In: The New
Cognitive Neurosciences. 2nd ed., Gazzaniga, M.S., ed., pp. 253-261. Cambridge,
MA: MIT Press (2000).

Shear, J., ed. Explaining Consciousness: The Hard Problem. Cambridge, MA: MIT Press
(1997).

Sheinberg, D.L. and Logothetis, N.K. “The role of temporal cortical areas in perceptual
organization,” Proc. Natl. Acad. Sci. USA 94:3408-3413 (1997).

Sheinberg, D.L. and Logothetis, N.K. “Noticing familiar objects in real world scenes:
The role of temporal cortical neurons in natural vision,” J. Neurosci. 15:1340~1350
(2001).

Sheliga, B.M., Riggio, L., and. Rizzolatti, G. “Orienting of attention and eye move-
ments,” Exp. Brain Res. 98:507-522 (1994).

Shepherd, G.M. Foundations of the Neuron Doctrine. New York: Oxford University
Press (1991).

Shepherd, M., Findlay, ].M., and Hockey, R.J. “The relationship between eye move-
ments and spatial attention,” Quart. J. Exp. Psychol. 38:475—491 (1986).

Sherk, H. “The claustrum.” In: Cerebral Cortex Vol. 5. Jones, E.G. and Peters, A., eds.,
pp- 467—499. New York: Plenum (1986).

Sherman, 8.M. and Guillery, R. Exploring the Thalamus. San Diego, CA: Academic
Press (2001).

Sherman, S$.M. and Koch, C. “Thalamus.” In: The Synaptic Organization of the Brain.
4th ed., Shepherd, G. ed., pp. 289-328. New York: Oxford University Press (1998).

Sheth, B.R., Nijhawan, R., and Shimojo, 5. “Changing objects lead briefly flashed ones,”
Nature Neurosci. 3:489—495 (2000).

Shimojo, S., Tanaka, Y., and Watanabe, K. “Stimulus-driven facilitation and inhibition
of visual information processing in environmental and retinotopic representations
of space,” Brain Res. Cogn. Brain Res. 5:11-21 (1996).

Siegel, .M. “Nacrolepsy,” Scientific American 282:76-81 (2000).

- 560 -



Bibliography

Siewert, C.P. The Significance of Consciousness. Princeton, NJ: Princeton University
Press (1998).

Simons, D.J. and Chabris, C.E. “Gorillas in our midst: Sustained inattentional blindness
for dynamic events,” Perception 28:1059-1074 (1999).

Simons, D.]. and Levin, D.T. “Change blindness,” Trends Cogn. Sci. 1:261-267 (1997).

Simons, D.J. and Levin, D.T. “Failure to detect changes to people during a real-world
interaction,” Psychonomic Bull. ¢ Rev. 5:644-649 (1998).

Simpson, J. Touching the Void. New York: HarperPerennial (1988).

Singer, W. “Neuronal synchrony: A versatile code for the definition of relations?” Neu-
ron 24:49-65 (1999).

Skoyles, J.R. “Another variety of vision,” Trends Neurosci. 20:22-23 (1997).

Slimko, E.M., McKinney, S., Anderson, D.J., Davidson, N., and Lester, H.A. “Selective
electrical silencing of mammalian neurons in vitro by the use of invertebrate ligand-
gated chloride channels,” J. Neurosci. 22:7373-7379 (2002).

Smith, S. “Utrocular, or ‘which eye’ discrimination,” J. Exp. Psychology 35:1-14 (1945).

Snyder, L.H., Batista, A.P., and Andersen, R.A. “Intention-related activity in the poste-
rior parietal cortex: A review;” Vis. Res. 40:1433-1441 (2000).

Sobel, E.S. and Tank, D.W. “In vivo Ca?>* dynamics in a cricket auditory neuron: An
example of chemical computation,” Science 263:823-826 (1994).

Sobel, N., Prabhakaran, V., Hartely, C.A., Desmond, ].E., Glover, G.H., Sullivan, E.V,,
and Gabrieli, D.E. “Blindsmell: Brain activation induced by an undetected air-borne
chemical.” Brain 122:209-217 (1999).

Softky, W.R. “Simple codes versus efficient codes,” Curr. Opinion Neurobiol. 5:239-247
(1995).

Solms, M. The Neuropsychology of Dreams. Mahwah, NJ: Lawrence Erlbaum (1997).

Somers, D.C., Dale, A.M., Seiffert, A.E., and Tootell, R.B. “Functional MRI reveals spa-
tially specific attentional modulation in human primary visual cortex,” Proc. Natl.
Acad. Sci. USA 96:1663-1668 (1999).

Sperling, G. “The information available in brief presentation,” Psychological Mono-
graphs 74. Whole No. 498 (1960).

Sperling, G. and Dosher, B. “Strategy and optimization in human information pro-
cessing.” In: Handbook of Perception and Performance Vol. 1. Boff, K., Kaufman, L.,
and Thomas, J., eds., pp. 1-65. New York: Wiley (1986).

Sperling, G. and Weichselgartner, E. “Episodic theory of the dynamics of spatial atten-
tion,” Psych. Rev. 102:503-532 (1995).

Sperry, R.W. “Cerebral organization and behavior,” Science 133:1749-1757 (1961).

Sperry, R.W. “Lateral specialization in the surgically separated hemispheres.” In: Neu-
roscience 3rd Study Program. Schmitt, EO. and Worden, EG., eds. Cambridge, MA:
MIT Press (1974).

Spinelli, D.W., Pribram, K.H., and Weingarten, M. “Centrifugal optic nerve responses
evoked by auditory and somatic stimulation,” Exp. Neurol. 12:303-318 (1965).

Sprague, .M. “Interaction of cortex and superior colliculus in mediation of visually
guided behavior in the cat.” Science 153:1544-1547 (1966).

»

esll e ! -561 -



Bibliography

Squire, L.R. and Kandel, E.R. Memory: From Mind to Molecules. New York: Scientific
American Library, Freeman (1999).

Standing, L. “Learning 10,000 pictures,” Quart. J. Exp. Psychol. 25:207-222 (1973).

Stapledon, O. Star Maker. New York: Dover Publications (1937).

Steinmetz, P.N., Roy, A., Fitzgerald, PJ., Hsiao, S.S., Johnson, K.O., and Niebur, E.
“Attention modulates synchronized neuronal firing in primary somatosensory cor-
tex,” Nature 404:187-190 (2000).

Steriade, M. and McCarley, R.-W. Brainstem Control of Wakefullness and Sleep. New
York: Plenum Press (1990).

Stern, K. and McClintock, M.K. “Regulation of ovulation by human pheromones,”
Nature 392:177-179 (1998).

Sternberg, EM. “Piercing together a puzzling world: Memento,” Science 292:1661—
1662 (2001). '

Sternberg, S. “High-speed scanning in human memory,” Science 153:652-654 (1966).

Stevens, C.F. “Neuronal diversity: Too many cell types for comfort?” Curr. Biol.
8:R708-R710 (1998).

Stevens, R. “Western phenomenological approaches to the study of conscious experi-
ence and their implications.” In: Methodologies for the Study of Consciousness: A New
Synthesis. Richardson, J. and Velmans, M., eds., pp. 100~123. Kalamazoo, MI: Fetzer
Institute (1997).

Stoerig, P. and Barth, E. “Low-level phenomenal vision despite unilateral destruction
of primary visual cortex,” Consc. & Cognition 10:574-587 (2001).

Stoerig, P, Zontanou, A., and Cowey, A. “Aware or unaware: Assessment of cortical
blindness in four men and a monkey,” Cerebral Cortex 12:565-574 (2002).

Stopfer, M., Bhagavan, S., Smith, B.H., and Laurent, G. “Impaired odour discrimina-
tion on desynchronization of odour-encoding neural assemblies,” Nature 390:70~74
(1997).

Stowers, L., Holy, T.E., Meister, M., Dulac, C., and Koentges, G. “Loss of sex discrim-
ination and male-male aggression in mice deficient for TRP2,” Science 295:1493—
1500 (2002).

Strayer, D.L. and Johnston, W.A. “Driven to distraction: Dual-task studies of simulated
driving and conversing on a cellular phone;,” Psychol. Sci. 12:462-466 (2001).

Stroud, J.M. “The fine structure of psychological time” In: Information Theory in Psy-
.chology. Quastler, H., ed., pp. 174-205. Glencoe, IL: Free Press (1956).

Strawson, G. Mental Reality. Cambridge, MA: MIT Press (1996).

Super, H., Spekreijse, H., and Lamme, V.A.E. “Two distinct modes of SENSOry process-
ing observed in monkey primary visual cortex,” Nature Neurosci. 4:304~310 (2001).

Swick, D. and Knight, R.T. “Cortical lesions and attention.” In: The Attentive Brain.
Parasurama R., ed., pp. 143-161. Cambridge, MA: MIT Press (1998).

Swindale, N.V. “How many maps are there in visual cortex,” Cerebral Cortex 10:633—
643 (2000).

- 562 -



Bibliography

Tallal, P.,, Merzenich, M., Miller, S., and Jenkins, W. “Language learning impairment:

Integrating basic science, technology and remediation,” Exp. Brain Res. 123:210-219
'(1998).

Tallon-Baudry, C. and Bertrand, O. “Oscillatory gamma activity in humans and its role
in object representation,” Trends Cogn. Sci. 3:151-161 (1999).

Tamura, H. and Tanaka, K. “Visual response properties of cells in the ventral and dorsal
parts of the macque inferotemporal cortex,” Cerebral Cortex 11:384-399 (2001).
Tanaka, K. “Inferotemporal cortex and object vision,” Ann. Rev. Neurosci. 19:109-139

(1996). :

Tanaka, K. “Columnar organization in the inferotemporal cortex.” In: Cerebral Cortex.
Vol. 12. Rockland, K.S., Kaas, J.H., and Peters, A., eds., pp. 469-498. New York:
Plenum Press (1997).

Tanaka, K. “Columns for complex visual object features in the inferotemporal cortex:
Clustering of cells with similar but slightly different stimulus selectivities,” Cerebral
Cortex 13:90-99 (2003).

Tang, S. and Guo, A. “Choice behavior of Drosophila facing contradictory visual cues,”
Science 294:1543-1547 (2001).

Tang, Y.-P, Shimizu, E., Dube, G.R., Rampon, C., Kerchner, G.A., Zhuo, M,, Liu, G.,
and Tsien, J.Z. “Genetic enhancement of learning and memory in mice,” Nature
401:63-69 (1999).

Taylor, ).G. The Race for Consciousness. Cambridge, UK: MIT Press (1998).

Taylor, J.L. and McCloskey, D.I. “Triggering of preprogrammed movements as reac-
tions to masked stimuli,” J. Neurophysiol. 63:439—444 (1990).

'I:eller, D.Y. “Linking propositions,” Vision Res. 24:1233-1246 (1984).

Teller, D.Y. and Pugh, E.N. Jr. “Linking propositions in color vision.” In: Color Vision:
Physiology and Psychophysics. Mollon, 1.D. and Sharpe, L.T., eds., London: Academic
Press (1983).

Thiele, A., Henning, P., Kubschik, M., and Hoffmann, K.-P. “Neural mechanisms of
saccadic suppression,” Science 295:2460-2462 (2002).

Thiele, A. and Stoner, G. “Neuronal synchrony does not correlate with motion coher-
ence in cortical area MT,” Nature 23:366-370 (2003).

Thier P, Haarmeier, T,, Treue, S., and Barash, S. “Absence of a common functional
denominator of visual disturbance in cerebellar disease,” Brain 122:2133-2146
(1999).

Thomas, O.M., Cumming, B.G., and Parker, A.]. “A specialization for relative disparity
in V2, Nature Neurosci. 5:472-478 (2002).

Thompson, K.G. and Schall, J.D. “The detection of visual signals by macaque frontal
eye field during masking,” Nature Neurosci. 2:283-288 (1999).

Thompson, K.G., and Schall, ].D. “Antecedents and correlates of visual detection and
awareness in macaque prefrontal cortex,” Vision Res. 40:1523-1538 (2000).

Thorpe, S., Fize, D., and Marlot, C. “Speed of processing in the human visual system,”
Nature 381:520-522 (1996).

- 563 -



Bibliography

Tolias, A.S., Smirnakis, .M., Augath, M.A., Trinath, T., and Logothetis, N.K. “Motion
processing in the macaque: Revisited with functional magnetic resonance imaging,”
I. Neurosci. 21:8594-8601 (2001).

Tomita, H., Ohbayashi, M., Nakahara, K., Hasegawa, L., and Miyashita, Y. “Top-down
signal from prefrontal cortex in executive control of memory retrieval,” Nature
401:699-703 (1999)."

Tong, F. and Engel, S.A. “Interocular rivalry revealed in the human cortical blind-spot
representation,” Nature 411:195-199 (2001).

Tong, F, Nakayama, K., Vaughan, ].T., and Kanwisher, N. “Binocular rivalry and visual
awareness in human extrastriate cortex,” Neuron 21:753-759 (1998).

Tong, E, Nakayama, K., Moscovitch, M., Weinrib, O., and Kanwisher, N. “Response
properties of the human fusiform face area,” Cogn. Neuropsychol. 17:257-279
(2000).

Tononi, G. and Edelman, G.M. “Consciousness and complexity,” Science 282:1846—
1851 (1998). ]

Tootell, R.B. and Hadjikhani, N. “Where is ‘dorsal V4’ in human visual cortex? Retino-
topic, topographic, and functional evidence,” Cerebral Cortex 11:298-311 (2001).

Tootell, R.B., Hadjikhani, N., Mendola, ].D., Marrett, S.,and Dale, A.M. “From retino-
topy to recognition: Functional MRI in human visual cortex,” Trends Cogn. Sci.
2:174-183 (1998).

Tootell, R.B., Mendola, ].D., Hadjikhani, N., Ledden, PJ., Liu, A.K., Reppas, ].B.,
Sereno, M.L, and Dale, A.M. “Functional analysis of V3A and related areas in
human visual cortex,” J. Neurosci. 17:7060~7078 (1997).

Tootell, R.B., Reppas, ].B.,, Dale, A.M., Lok, R.B., Sereno, M.I., Malach, R., Brady, T,
and Rosen, B.R. “Visual motion aftereffect in human cortical area MT revealed by
functional magnetic resonance imaging,” Nature 375:139-141 (1995).

Tootell, R.B. and Taylor, J.B. “Anatomical evidence for MT and additional cortical
visual areas in humans,” Cerebral Cortex 5:39-55 (1995).

Tranel, D. and Damasio, A.R. “Knowledge without awareness: An autonomic index of
facial recognition by prosopagnosics,” Science 228:1453-1454 (1985).

Treisman, A. “Features and Objects: The Fourteenth Bartlett Memorial Lecture,”
Quart. J. Exp. Psychology 40A:201-237 (1988).

Treisman, A. “The binding problem,” Curr. Opinion Neurobiol. 6:171-178 (1996).

Treisman, A. “Feature binding, attention and object perception,” Proc. R. Soc. Lond. B
353:1295-1306 (1998).

Treisman, A. and Gelade, G. “A feature-integration theory of attention,” Cogn. Psychol.
12:97-136 (1980).

Treisman, A. and Schmidt, H. “Illusory conjunctions in the perception of objects,”
Cogn. Psychol. 14:107-141 (1982).

Treue, S. and Martinez-Trujillo, J.C. “Feature-based attention influences motion pro-
cessing gain in macaque visual cortex,” Nature 399:575-578 (1999).

- 564 -



Bibliography

Treue, S. and Maunsell, J.H.R. “Attentional modulation of visual motion processing in
cortical areas MT and MST,” Nature 382:539-541 (1996).

Tsal, Y. “Do illusory conjunctions support feature integration theory? A critical review
of theory and findings,” J. Exp. Psychol. Hum. Percept. Perform. 15:394-400 (1989).

Tsotsos, J.K. “Analyzing vision at the complexity level,” Behav.Brain Sci. 13:423—469
{1990).

Tsunoda, K., Yamane, Y., Nishizaki, M., and Tanifuji, M. “Complex objects represented
in macaque inferotemporal cortex by the combination of feature columns,” Nature
Neurosci. 4:832-838 (2001).

Tully, T. “Toward a molecular biology of memory: The light's coming on!.” Nature
Neurosci. 1:543-545 (1998).

Tully, T. and Quinn, W.G. “Classical conditioning and retention in normal and mutant
Drosophila melanogaster,” J. Comp. Physiol. A 157:263~277 (1985).

Tulunay-Keesey, U. “Fading of stabilized retina images,” J. Opt. Soc. Am. 72:440-447
(1982).

Tulving, E. “Memory and consciousness,” Canadian Psychology 26:1~26 (1985).

Tulving, E. “Varieties of consciousness and levels of awareness in memory.” In: Atten-
tion: Selection, Awareness and Control. A Tribute to Donald Broadbent. Baddeley, A.
and Weiskrantz, L., eds., pp. 283-299. Oxford, UK: Oxford University Press (1993).

Turing, A. “Computing machinery and intelligence,” Mind 59:433—460 (1950).

Ullman, S. “Visual routines,” Cognition 18:97-159 (1984).

Ungerleider, L.G. and Mishkin, M. “Two cortical visual systems.” In: Analysis of Visual
Behavior. Ingle, D.)., Goodale, M.A., and Mansfield, R.J.W.,, eds., pp. 549-586. Cam-
bridge, MA: MIT Press (1982).

Vallar, G. and Shallice, T., eds. Neuropsychological Impairments of Short-Term Memory.
Cambridge, UK: Cambridge University Press (1990).

Vanduffel, W., Fize, D., Peuskens, H., Denys, K., Sunaert, S., Todd, ].T,, and Orban,
G.A. “Extracting 3D from motion: Differences in human and monkey intraparietal
cortex,” Science 298:413—415 (2002).

Van Essen, D.C. and Gallant, J.L. “Neural mechanisms of form and motion processing
in the primate visual system,” Neuron 13:1-10 (1994).

Van Essen, D.C., Lewis, J.W., Drury, H.A., Hadjikhani, N., Tootell, R.B., Bakircioglu,
M., and Miller, M.1. “Mapping visual cortex in monkeys and humans using surface-
based atlases,” Vision Res. 41:1359-1378 (2001).

VanRullen, R. and Koch, C. “Competition and selection during visual processing of
natural scenes and objects,” J. Vision 3:75-85 (2003a).

VanRullen, R. and Koch, C. “Visual selective behavior can be triggered by a feed-
forward process,” J. Cogn. Neurosci. 15:209-217 (2003b).

VanRullen, R. and Koch, C. “Is perception discrete or continuous?” Trends Cogn. Sci.
7:207-213 (2003c).

VanRullen, R., Reddy L., and Koch, C. “Parallel and preattentive processing are not
equivalent,” J. Cogn. Neurosci., in press (2004).

esll pe ded) - 565 -



Bibliography

VanRullen, R. and Thorpe, S. “The time course of visual processing: From early per-
ception to decision making,” J. Cogn. Neurosci. 13:454—461 (2001).

van Swinderen, B. and Greenspan, R.J. “Salience modulates 20-30 Hz brain activity in
Drosophila,” Nature Neurosci. 6:579-586 (2003).

Varela, E. “Neurophenomenology: A methedological remedy to the hard problem,” J.
Consc. Studies 3:330-350 (1996).

Varela, E, Lachaux, J.-P,, Rodriguez, E., and Martinerie, J. “The brainweb: Phase syn-
chronization and large-scale integration,” Nature Rev. Neurosci. 2:229-239 (2001).

Velmans, M. “Is human information processing conscious?” Behav. Brain Sci. 14:651—
726 (1991).

Venables, P.H. “Periodicity in reaction time,” Br. J. Psychol. 51:37—43 (1960).

Vgontzas, A.N. and Kales, A. “Sleep and its disorders,” Ann. Rev. Med. 50:387-400
(1999).

Vogeley, K. “Hallucinations emerge from an imbalance of self-monitoring and reality
modeling,” Monist 82:626-644 (1999).

Volkmann, EC., Riggs, L.A., and Moore, R.K. “Eyeblinks and visual suppression,” Sci-
ence 207:900-902 (1980).

von der Heydt, R., Peterhans, E., and Baumgartner, G. “Illusory contours and cortical
neuron responses,” Science 224:1260~1262 (1984).

von der Heydt, R., Zhou, H., and Friedman, H.S. “Representation of stereoscopic edges
in monkey visual cortex,” Vision Res. 40:1955-1967 (2000).

von der Malsburg, C. “The correlation theory of brain function.” MPI Biophysical
Chemistry, Internal Report 81-2 (1981). Reprinted in Models of Neural Networks
II, Domany, E., van Hemmen, J.L., and Schulten, K., eds. Berlin: Springer (1994).

von der Malsburg, C. “Binding in models of perception and brain function,” Gurr.
Opin. Neurobiol. 5:520-526 (1995).

von der Malsburg, C. “The what and why of binding: The modeler’s perspective,” Neu-
ron 24:95-104 (1999),

von Economo, C. and Koskinas, G.N. Die Cytoarchitektonik der Hirnrinde des erwach-
senen Menschen. Wien, Austria: Julius Springer (1925).

von Helmholtz, H. Handbook of Physiological Optics. New York: Dover. (1962). Trans-
lation of Handbuch der physiologischen Optik. 3 volumes, ed. and trans. by Southall,
J.P.C., Hamburg, Voss, 1856, 1860, and 1988.

Von Senden, M. Space and Sight: The Perception of Space and Shape in the Congenitally
Blind Before and After Operation. Glencoe, IL: Free Press (1960).

Vuilleumier, P, Armony, J.L., Clarke, K., Husain, M., Driver, J., and Dolan, R.]. “Neu-
ral response to emotional faces with and without awareness: Event-related fMRI
in a parietal patient with visual extinction and spatial neglect,” Neuropsychologia
40:156-166 (2002). .

Vuilleumier, P, Armony, J.L., Driver, J., and Dolan, R.]. “Effects of attention and emo-
tion on face processing in the human brain: An event-related fMRI study,” Neuron
30:829-841 (2001).

- 566 -



Bibliography

Vuilleumier, P, Hester, D., Assal, G., and Regli, F. “Unilateral spatial neglect recovery
after sequential strokes,” Neurol. 46:184-189 (1996).

Wachtler, T., Sejnowski, T.)., and Albright, T.D. “Representation of color stimuli in
awake macaque primary visual cortex,” Neuron 37:681-691 (2003).

Wada, Y. and Yamamoto, T. “Selective impairment of facial recognition due to a
haematoma restricted to the right fusiform and lateral occipital region,” J. Neurol.
Neurosurg. Psychiatry 71:254-257 (2001),

Wade, A.R., Brewer, A.A., Rieger, ] W., and Wandell, B.A. “Functional measurements
of human ventral occipital cortex: Retinotopy and colour,” Phil. Trans. R. Soc. Lond.
B 357:963~973 (2002).

Walther, D., Itti, L., Riesenhuber, M., Poggio, T., and Koch, C. “Attentional selection
for object recognition—A gentle way.” In: Biologically Motivated Computer Vision.
Biilthoff, H.H., Lee, S.-W., Poggio, T., and Wallraven, C., eds., pp. 472—479. Berlin:
Springer (2002).

Wandell, B.A. Foundations of Vision. Sunderland, MA: Sinauer (1995).

Wang, G., Tanaka, K., and Tanifuji, M. “Optical imaging of functional organization in
the monkey inferotemporal cortex,” Science 272:1665-1668 (1996).

Warland, D.K., Reinagel, P., and Meister, M. “Decoding visual information from a pop-
ulation of retinal ganglion cells,” J. Neurophysiol. 78:2336-2350 (1997).

Watanabe, T., Harner, A.M., Miyauchi, S., Sasaki, Y., Nielsen, M., Palomo, D., and
Mukai, I. “Task-dependent influences of attention on the activation of human pri-
mary visual cortex,” Proc. Natl. Atad. Sci. USA 95:11489-11492 (1998).

Watanabe, M. and Rodieck, R.W. “Parasol and midget ganglion cells of the primate
retina,” . Comp. Neurol. 289:434—-454 (1989).

Watkins, J.C. and Collingridge, G.L., eds. The NMDA Receptor. Oxford, UK: IRL Press
(1989). ’

Watson, L. Jacobson’s Organ and the Remarkable Nature of Smell. New York: Plume
Books (2001).

Webster, M.]., Bachevalier, J., and Ungerleider, L.G. “Connections of inferior temporal
areas TEO and TE with parietal and frontal cortex in macaque monkeys,” Cerebral
Cortex 4:470—483 (1994). .

Wegner, D.M. The lilusion of Conscious Will. Cambridge, MA: MIT Press (2002).

Weiskrantz, L. “Blindsight revisited,” Curr. Opinion Neurobiol. 6:215-220 {1996).

Weiskrantz, L. Consciousness Lost and Found. Oxford, UK: Oxford University Press
(1997).

Weller, L., Weller, A., Koresh-Kamin, H., and Ben-Shoshan, R.“Menstrual synchrony
in a sample of working women,” Psychonenroendocrinology 24:449-459 (1999).

Wen, J., Koch, C., and Braun, J. “Spatial vision thresholds in the near absence of atten-
tion,” Vision Res. 37:2409-2418 (1997).

Wertheimer, M. “Experimentelle Studien iiber das Sehen von Bewegung,” Z. Psycholo-
gie 61:161-265 (1912).

- 567 -



Bibliography

Wessinger, C.M., Fendrich, R., and Gazzaniga, M.S. “Islands of residual vision in hemi-
anopic patients;” J. Cogn. Neurosci. 9:203-211 (1997).

Westheimer, G. and McKee, S.P. “Perception of temporal order in adjacent visual stim-
uli,” Vision Res. 17:887-892 (1977).

Whinnery, J.E. and Whinnery, A.M. “Acceleration-induced loss of consciousness.”
Archive Neurol. 47:764-776 (1990).

White, C. “Temporal numerosity and the psychological unit of duration,” Psychol.
Monographs: General & Appl. 77:1-37 (1963).

White, C. and Harter, M.R. “Intermittency in reaction time and perception, and
evoked response correlates of image quality,” Acta Psychol. 30:368-377 (1969).

White, E.L. Cortical Circuits. Boston: Birkhiuser (1989).

Wigan, A.L. “Duality of the mind, proved by the structure, functions, and diseases of
_ the brain,” Lancet 1:39-41 (1844).

Wilken, P.C. “Capacity limits for the detection and identification of change: Implica-
tions for models of visual short-term memory” Ph.D. Thesis. University of Mel-
bourne, Australia (2001).

Wilkins, A.]., Shallice, T., and McCarthy, R. “Frontal lesions and sustained attention,”
Neuropsychologia 25:359-65 (1987).

Williams, D.R., MacLeod, D.E.A., and Hayhoe, M.M. “Foveal tritanopia,” Vision Res.
21:1341-1356 (1981).

Williams, D.R., Sekiguchi, N., Haake, W., Brainard, D., and Packer, O. “The cost of
trichromacy for spatial vision.” In: Pigments to Perception. Lee, B. and Valberg, A.,
eds., pp. 11-22. New York: Plenum Press (1991).

Williams, S.R. and Stuart, G.J. “Dependence of EPSP efficacy on synapse location in
neocortical pyramidal neurons,” Science 295:1907-1910 (2002).

Williams, S.R. and Stuart, G.J. “Role of dendritic synapse location in the control of
action potential output,” Trends Neurosci. 26:147-154 (2003).

Williams, T. The Milk Train Doesn’t Stop Here Anymore. Norfolk, CT: A New Directions
Book (1964).

Williams, Z.M., Elfar, J.C., Eskandar, E.N., Toth, L.]J., and Assad, ].A. “Parietal activ-
ity and the perceived direction of ambiguous apparent motion,” Nature Neurosci.
6:616-623 (2003).

Wilson, B.A. and Wearing, D. “Prisoner of consciousness: A state of just awakening
following Herpes Simplex Encephalitis.” In: Broken Memories: Neuropsychological
Case Studies. Campbell, R. and Conway, M., eds., pp. 15-30. Oxford, UK: Blackwell
(1995).

Wilson, H.R., Levi, D., Maffei, L., Rovamo, J., and DeValois, R. “The Perception of
Form: Retina to Striate Cortex.” In: Visual Perception: The Neurophysiological Foun-
dations. Spillman, L. and Werner, }.S., eds., pp. 231-272. San Diego, CA: Academic
Press (1990).

Wilson, M.A. and McNaughton, B.L. “Dynamics of the hippocampal ensemble code
for space,” Science 261:1055-1058 (1993),

- 568 -



Bibliography

Wittenberg, G.M. and Tsien, J.Z. “An emerging molecular and cellular framework for
memory processing by the hippocampus,” Trends Neurosci. 25:501-505 (2002).

Wojciulik, E. and Kanwisher, N. “Implicit but not explicit feature binding in a Balint’s
patient,” Visual Cognition 5:157-181 (1998).

Wolfe, .M. “Reversing ocular dominance and suppression in a single flash,” Vision Res.
24:471-478 (1984).

Wolfe, J.M. “Effortless’ texture segmentation and ‘parallel’ visual search are not the
same thing,” Vision Res. 32:757-763 (1992).

Wolfe, J.M. “Guided search 2.0: A revised model of visual search,” Psychon. Bull. Rev.
1:202-238 (1994). ,

Wolfe, J.M. “Visual Search.” In: The Psychology of Attention. Pashler, H., ed., pp. 13-73.
Cambridge, MA: MIT Press (1998a).

Wolfe, J.M. “Visual Memory: What do you know about what you saw?” Curr. Biol.
8:R303-R304 (1998b).

Wolfe, J.M. “Inattentional amnesia.” In: Fleeting Memories. Coltheart, V., ed., pp. 71—
94. Cambridge, MA: MIT Press (1999).

Wolfe, ].M. and Bennett, S.C. “Preattentive object files: Shapeless bundles of basic fea-
tures,” Vision Res. 37:25—44 (1997).

Wolfe, .M. and Cave, K.R. “The psychophysical evidence for a binding problem in
human vision,” Neuron 24:11-17 (1999).

Wong, E. and Mack, A. “Saccadic programming and perceived location,” Acta Psycho-
logica 48:123-131 (1981).

Wong-Riley, M.T.T. “Primate visual cortex: Dynamic metabolic organization and plas-
ticity revealed by cytochrome oxidase.” In: Cerebral Cortex. Vol. 10. Peters, A. and
Rockland, K.S., eds., pp. 141-200. New York: Plenum Press (1994).

Woolf, N.]. “Cholinergic transmission: Novel signal transduction.” In: Neurochemistry
of Consciousness. Perry, E., Ashton, H., and Young, A., eds., pp. 25-41. Amsterdam:
John Benjamins (2002).

Wu, M.-E, Gulyani, S.A., Yau, E,, Mignot, E,, Phan, B., and Siegel, ].M. “Locus
coeruleus neurons: Cessation of activity during cataplexy,” Neurosci. 91:1389-1399
(1999).

Wurtz, R.H., Goldberg, M.E., and Robinson, D.L. “Brain mechanisms of visual atten-
tion,” Sci. Am. 246:124-135 (1982).

Yabuta, N.H., Sawatari, A., and Callaway, E.M. “Two functional channels from primary
visual cortex to dorsal visual cortical areas,” Science 292:297-300 (2001).

Yamagishi, N., Anderson, S.J., and Ashida H. “Evidence for dissociation between the
perceptual and visuomotor systems in humans,” Proc. R. Soc. Lond. B 268:973-977
(2001).

Yamamoto, M., Wada, N., Kitabatake, Y., Watanabe, D., Anzai, M., Yokoyama, M.,
Teranishi, Y., and Nakanishi, S. “Reversible suppression of glutamatergic neuro-
transmission of cerebellar granule cells in vivo by genetically manipulated expres-
sion of tetanus neurotoxin light chain,” J. Neurosci. 23:6759-6767 (2003).

- 569 -



Bibliography

Yang, Y., Rose, D., and Blake, R. “On the variety of percepts associated with dichoptic
viewing of dissimilar monocular stimuli,” Perception 21:47-62 (1992).

Young, M.P. “Connectional organisation and function in the macaque cerebral cortex.
In: Cortical Areas: Unity and Diversity, Schiiz, A. and Miller, R., eds., pp. 351-375.
London: Taylor and Francis (2002).

Young, M.P. and Yamane, S. “Sparse population coding of faces in the inferotemporal
cortex,” Science 256:1327-1331 (1992).

Yund, E.W.,, Morgan, H., and Efron, R. “The micropattern effect and visible persis-
tence,” Perception & Psychophysics 34:209-213 (1983).

Zafonte, R.D. and Zasler, N.D. “The minimally conscious state: Definition and diag-
nostic criteria,” Neurology 58:349-353 (2002).

Zeki, S. “Color coding in rhesus monkey prestriate cortex,” Brain Res. 27:422-427
(1973).

Zeki, S. “Functional organization of a visual area in the posterior bank of the superior
temporal sulcus of the rhesus monkey,” J. Physiol. 236:549-573 (1974).

Zeki, S.“Colour coding in the cerebral cortex: The responses of wavelength-selective
and color-coded cells in monkey visual cortex to changes in wavelength composi-
tion,” Neurosci, 9:767-781 (1983).

Zeki, S. “A century of cerebral achromatopsia,” Brain 113:1721-1777 (1990).

Zeki, S. “Cerebral akinetopsia (Visual motion blindness),” Brain 114:811-824 (1991).

Zeki, S. A Vision of the Brain. Oxford, UK: Oxford University Press (1993).

Zeki, S. “The motion vision of the blind,” Neuroimage 2:231-235 (1995).

Zeki, S. “Parallel processing, asynchronous perception, and a distributed system of
consciousness in vision,” Neuroscientist 4:365-372 (1998).

Zeki, S. “Localization and globalization in conscious vision,” Ann. Rev. Neurosci. 24:57—
86 (2001).

Zeki, S. “Improbable areas in the visual brain,” Trends Neurosci, 26:23-26 (2003).

Zeki, S. and Bartels, A. “Toward a theory of visual consciousness,” Consc. & Cognition
8:225-259 (1999).

Zeki, S., McKeefry, D.J., Bartels, A., and Frackowiak, R.S.J. “Has a new color area been
discovered?” Nature Neurosci. 1:335-336 (1998).

Zeki, S. and Moutoussis, K. “Temporal hierarchy of the visual perceptive systems in the
Mondrian world,” Proc. R. Soc. Lond. B 264:1415-1419 (1997).

Zeki, S. and Shipp; S. “The functional logic of cortical connections,” Nature 335:311-
317 (1988).

Zeki, S., Watson, ].D., Lueck, C.}., Friston, K.J., Kennard, C., and Frackowiak, R.S.]. “A
direct demonstration of functional specialization in human visual cortex,” J. Neu-
rosci. 11:641-649 (1991).

Zeki, S., Watson, ].D., and Frackowiak, R.S.). “Going beyond the information given:
The relation of illusory motion to brain activity,” Proc. Roy. Soc. Lond. B 252:215—
222 (1993).

Zeman, A. “Consciousness,” Brain 124:1263-1289 (2001).

- 570 -



Bibliography

Zhang, K., Ginzburg, I., McNaughton, B.L., and Sejnowski, T.]. “Interpreting neuronal
population activity by reconstruction: Unified framework with application to hip-
pocampal place cells,” J. Neurophysiol. 79:1017-1044 (1998).

Zihl J., von Cramon, D., and Mai, N. “Selective disturbance of movement vision after
bilateral brain-damage,” Brain 106:313-340 (1983).

Zipser, D. and Andersen, R.A. “A back-propagation programmed network that simu-
lates response properties of a subset of posterior parietal neurons,” Nature 331:679-
684 (1988).

Zrenner, E. Neurophysiological Aspects of Color Vision in Primates: Comparative Studies
on Simian Retinal Ganglion Cells and the Human Visual System. Berlin: Springer
(1983).

-571 -






ol B Cathll

Christof Koch (2348 <8 g5 S
1407 Giw Al esleae¥ ele B paaieia il Gt (oo oSapal elle
13y LTy bl s g pc 5 - oSeara ¥l il dig (3 il aaS Lot 3
Qacalaly sla3udll ups VAVE ale (8 iS5 Aunatlll 8 7335 oo e il
sloyedtl B Aauadall ol 9365 Lo Jean oo LU b ymings Raals 3
#8923 Gl Gl le ol IS Jans - VAAY i Aagusd!
A sluatly 34 pall Lo g8 gald 15icad Sy - lESHH 1 algn 5900 (5301 g gmsll
e imy To+ i 381 5551 0T ple e LigghiSall L gl agae 3
1S QST s ) Aslis) illaci @al a9 (oS Buc § Audxao Waay
Biophysics of Computation: Information Processing in Single Neurons,
Oxford U. Press, (1999).

-573 -






291w (52 @2 il

02531 e 39dll due oLl

V4071 g dﬁi sadgdodl ddsale oy "J.AL}.!a" 4,8 adlae Ha o
u_.leL‘ylj raddl cdall (5Lhul -

rallaci @al o -

g Pra

VAA: ilguai rililadly @>o3i -

VAAY (lSY Bolall &y pal) Al :(14AA) wlladls @)l -

YooV 3w AaSe (VAT (ABLEI jguad Aiis tdusliny @lodl daygy -
YooV 5V A tdlalys jls uell L

ool ol 1A B -

:-A.g.?_):dlﬁ

\‘I\RT tJ)‘Léj‘ )‘.) !U.n.“_),j A eD t;}.\_).;." L_):)‘:I.TS -

Aaladl Aypeall A8 gl 1pSY gy s @dlasdly sianlly AaSad -
1447 _ walssl)

o lSU Aaladt & puall Bugd s yinndey o yaikidl Bel )39 yeobalt Caa¥l dyydai .
Yoo 0 BH‘YIZLFSAL@\:)M.\Q‘\W

-575 -



VAQY ABLEAN yguad Biua i) wslmiall a3 _

e R R e O e LN NS PPPIPRiEy JUEN
1444 aalail e ulad)

YoV 55! Aluley «QUSY dakall Ay yuall Aigl 1 udsS el Jan i -

eepaliSLY Aaba$h Ay pal) Aigll z Bgals Gl yol el Sy Apall 1 guilncal -
YA Gt Al

YA G Abiabis (lSSH Aaladl s peall Raghh 1 adsS «ghiS ol il

Y0838 gl Aliabis ol Aalad) Ay peall Bgll 1 aaSsS jlall _

gl alle Lol Abalin 1y olaygl yad oo @lylises 3y olaygl Li -
S SRLQFP A RS TE WK

Yo el agal S g alisel o puadll -

YA e ol agall G850 1 g @I gSSle OISV g g wagys -

BT 513 10 gioeiads i oy )W eloradl B (g y3nT Ll 4 puueS i H1Sa1
Vb e il asall S50 s Galandls

VN a3l agall G500 ,l508 O yses Ainall Audladl -

Y S bl Ay pall Bagll 35 gadl Alealis o5uiS ) LT ogls -

YV e il agdll 30 5l e s JleiWlg stac .

YoV ddle BT ALl caw olyB g, «sig e -

YV Ayl agall G850 ks il ygl e il milias -

SHgadl Alubis ipdall Comd Y2V ale (650 gl 335k 3350801 Laaall -
GLSY Zaladl &y puall Bt

dall ol (el g3 alle (5943 310 Al BTN eus -

‘el ol 1Sl gaybe (A yillg 5 a80 -

bl Cao 5alasS bl (Aaly) wgad O yy 1859508 -

- 576 -



.‘\___Jn.“ ey ;_9.L>..|i ‘T'lLﬂ .L__,.a..i.a\_,\:ﬁu-
laulyadl @

el o iy ol (5 Fualy3 1pbailhy plontf cilallen -

-577 -



olgidlae @ealf : 55l mam il
ot Sy ia A



LKLY Dalati 2t puall Dlight psllane












