B REA A —D Sz L B EE

B A
RS LT sERl  fHBAERERER BhEER)

(BREIRFER

LR v N T — 7 OfER

Bing

FEHE T, AROMICEBITASiEUEICEP A
AT ® 3 SfOREAMBBIZ W Tk L, S5 0M
2w B FHFRIZBIT 2R OESRIZ W TS
BH. 11T, CHEMBOMBIEE R F ORI L
TW3 Z L 2R TRYIOERNILIERT+5, &
B9 1T, Bl bhubhizgk L7 EeeaoR: < Ee
BRigis (IMRI) “CfREA#H AR RIEIE (TMS) OFF
IZB T, £ TaigEE (IFG) DML, i
FLlE2 E O X D 22— R IR XV L ERRD
WEEMLHEIZE(L L TWA Z L 2L, ZOfR
i%, & FRIEAREI D SOEMBRIC B W TAERN e & E %+
RELTWAZLEFRBLTEY, ZO@EEE TXX
EH ERES, B21Z, B2 EE (L2) BEOY
MBIz T, ETREEIO BRI MNAEEAD
g LR L EOHEEZFRTZ L BNERHE LIRS
oo ZHOHORRIZEYD, H2 FBEGHS UEPH
@Tiﬁ¢%OM\W5&%Zbﬂao%3ﬁ,%
EfFEOLFLEE AT THICERFLZS
&z, TREEE%S (PITG) Z & [XFHE] @
MEE SR ECIRIRMICED B Z L 290 THEE
e L, ¥YA3T A =a—pHs At
5295 LEREOCHEOSMIT, SHEAEICBWT
KM BB % TE DI A N T R RAY e BERE A 7] D
ZEEHLMNMILO2E S,

LIz

Barld, ABICEROMKBH#ETHL. SEF
HEOFabA¥x—|L, SHEROEBNRAA=X
LA FERE, AMIZEFOLOTEHS L EELEN,
I E CEEBENANGEIIRE Th o7z, [HECE)
ITESL EEERAEIzOWT, EES TR EY
FREROT—H W EICHPATAZENLTES
HEmARHENRTE 7, LLads, ThooH
ik, MOSEMEDOELARAI=ALL L TX
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FENBINEINL, ZEELLbhaT RN,
AFEDFREEE 23, £ OMO.LOMEE & FELAIZ S
FeNDPEVHIREIZ., 7A)IOSHEFEOT
I AAF—L AL ADORELMEEOET Uil L
HAA R (1975 ) Lk, BHfEickilod
LHRHTHo7[1], FabAx—|L, SEERD
R AN = XA, —BAREE AN =L
B2 ER2b0THEEERLAEN, ZhETH
ERN02 RAEIIHEECH o 7=, KFBENSIEICERY
WNEETHD RO ENTERE, W b
gl TAET 200 LNV OER, KEESZD
BHREOEEO—FNLALREI LTOIRMNER
PIRFBNZ LG LT, SiEOEKEARMEL EIES
ik, WERAREBELE LTS, £OE
BRT, 29 LESHICHENLREBIZ, WPk
5RO TH D £V R B[2).

1. [3CEPR) ORR LG
KIMEEnEBY Ch S A FRIER (IFG) @7
p—48 (Fo—F=ro4 510045 5) 186
P AhH L, BEINA LB ENREZN KT
TLEHYBEEVRmbhTEY, TKGE LMHERT
WA, 1960 FRIZ, TAVAOHF 282 kG,
KLEORRER T o — L5 4 SLRTHEECHEETH
TEEEELER, ToEFBXICRRBEBADLHE
ENSHENT, WESBIToNLTERE, 7=, &
EDRHEEEA A= ZF OB D, SUEHETIZ
VBRI RE N T o — D IR L TS Z & A
e bALTa DS, — xR RR AR COREZ T
7o — L0 E ICHEE RETONIRMOME
THhoiz. 2FN ., WEWHITH ) —koidma
B, PlAIZEHRESCEERSICL ST, FTe—
HEFENOEEFHRATZ A0 bIX, TS558 Bk
EHIRMBRICLTWE Z EICERERVWIAETHD,
=2 Thhvbiut, —mReiaeEnEL L



THEMERIZIARy 24 TH—FT, SElED
s LTOEZNLE ST T, HEREAYRE T LR 1%
% (functional magnetic resonance imaging: fMRI) D5
BRIy @E e S®Z[3., ZOEBROHLVA
i, RLCEFEOY A REFEWVRYE L, LD Mik%E
o THDOHEMEHWT AL, HEOIRTIEL
WX ODEEREEEANLSEDEAATF A AlTHY, =
NETTFRAMENEZLORWERSTHS, HE
FLfE L CEETIL, E b bR OER X L0,
BRI EILRAEO R VHEORFI L E A 2 < Tid
BARVOT, SCERIEC R MR & R THR BRI
L,

EENRMOBELAE L TR E 2R
Wiz hiE, REOAMCRBEM RO A ¥ ViR
AP DLEL INLIHBEREBIZENT, @Y
FEDINVERCIEEINEEI NS T T TH D,
EZAN, BFRERBOSFSXEEL Y bRWIEE %
FlE&E Z Lizdik, BHIEENGATEEICNT To—
EHOMERIT T Tholz, ZHUTK L, 2 2OEH
WrEfRE & B RRE THOEB L B L2 L 2 5,
T a—REICEWEDIREEINT (K1 ORED
PEIK) . & BT, JCEHITIRRE &SGRt A B L
EEETYL, RUEEAEESTAZLEZRAHL
e, 2T, 7u—AFiL, XELBICESL 55
BMAH- TSI LABHRTE S, TERLOR
HSRE CIIBHACEX R WEBRENOEEZ/RELZZ
OMAITHER TDH TOLOTH D, BEROARMND
KEMNAMETALTRIUTHA EELLHEEET
ZEiTiEot, TOX I, NELBICR{E LI
k%, [D0EHHE (grammar center) | EMESZ & (29
)

B 1. kA ) SEEMOME, SRR

72 FAiEAE] (left inferior frontal gyrus; L. [FG) 72257
ATEEATEFFAIED (left forsal prefrontal cortex: L. DPFC)
(2T TR (REDET), KO EOEIHlL,

#% BH 2 A9 e &M 3 ik (transcranial magnetic
stimulation: TMS) %, 1985 FE/b & L TRMODE
BEORHEEL LTHVWERA L2127, EER
il TIE, BEORLPFEERZIISEIL. K
MEEE=RET 5, ABFZETHW ER AR,
BB —ROEE TNz 5EBEEMHTHY | &
FHEICHLTHRETHI I LI OLATED,
]IV A— bLOAEFRSRLE I U RORRMEHR
NiEHND, TMS (%, EERERICHO—H 2 HIM L
THHO T L O ERAREHLNITEDS, B
FEME—OERFIETH A, bivbhid, CEHE &
BORHIBTIC R T2 TMS DR % B L7z, ZD%ER
OF LV AT, FILEEEy FOMEEEE LK
MR (SEENLRERY | 2ETELATHER
THIE) ERVWARRL, UEMREE > TXDIER
T ARRE L, BWROORM 0 2 HIET 5 3RE
EXHLEEZ AT H L LITH B[4

KB, BFF O REMEE (T=0), £LLY
0.15 &3S BHOVTNIOZ L I TERL
TiToTz. EBRTIZ, HBRE ORISR (BFE DR
A BARZ L £ TORE) AME L. #
KA EMAT=FM L, BEKRIME N AT IZRIENZ
o270 v EORERRLTZEMEE T, RIGFFH
®OF% (ART) ZRDHT, BRAMOBROEREL L
fre 9., To—dHICHESHEE 52 -HERET
T, T=0 CIXEFHENBERENZERZOT, £155
EHEEREZ SRVEMTHEY . FELOBREL b,
ART 3¥ o bbbl (K 24), KIZT=150
ms Tid, SCEFIERE (Syn) 2BV T, UEMIC
IELWIL (N) EREST23C (A) O TRIGEFH]
ORY B RBNT (K 2B), RGRES R Lz &
BoZLiE, EHEARESNTZZLETRT, —
. BEWRHERRE CORISRBIZIZ2< ZEBR L
hiehof, £, T=350ms TClZ, ¥H oA
LY, ARTIREo EEbLREN-7 (H2C)., Th
iZxt L, 7 e — L EoHERISA0E 2 o aiEEE | B
SHEEEATRERTIE, T=150ms IZBWWTLES
HOEEEL, ARTIZIEREEDER ST, 2O
L) RELEED TMS OERRIEL, Zh £ THEHE
RDEEEAEIZIR SN T Y, TMS (TR B S & B
EMERREZ IG5 Z LA S hTws, SUEH
IrASERINEIZIREE N D L W ORI, TSR
B TTe— A BOFEHNFEERENDS Z LT,
ZOHOITEHWIZHF I EBBREZ DT REZ
EERIET A, LEOHRLD, BT o—h %
OIEE L SGEHEO R RBEFVBIER sz, Zhi
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SEHFHL OPID TOIERTH 5,

£ W ] Syn Sem
20

N A N A

ART (ms)
2 o

c
N
E
-
x
<]
-40 -
B 2. 7 v — 7 SO BRI K D SR 0 R

AofiEit
TMS OF A 2 7d, A:T=0,B: T=150ms,C: T=
350 ms, *EL 5%, *X 1%DHEAKELFT,

2, [3EPIR) on[EEE
FAUBDOZIL—FI2 LD IMRI OFEBETIE, £

HOEENBALY U HATEBE, HREA
EECSEAEBLAREZHBRLT, BEOWHT

D, 2 DDOFFEICK HIHEFEIKA 7 = —H FoHf
THHEL TWB Z LE2REINTWS[S]., £0DO#,
B Sme G LY E BT, 7
—HEOFBICEN AN ol b ) ERFER
[6]%°. BIERFHAMNBWL G ATREINGEE 5 &0 Wi
[71BFENT., BEEE _SiEcBTa7e—A D
BENIREH DI s TR o T2,

bhvbhik, EEOBHMSBEZMTESOZELE L
TR BTE=HIZRDO L SR E LT, HERKE
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BT ERFFAREOPFE | FEOLAEEITH L, *
BOET ) RN E GEEREO M 2R b
L—= 7% 2 AR OREREICER L2, Bf
FIUCIE, BT HF—a%il LT, BFoBERE
BEHORMEBEFBEEFHIC N L—=v7 1L, =
DRELZIT2AEROTIZEEN B MEIRIZHL
T. bb—z=r7oHiRICB T HIMEEHOELEZ
fMRI {2 & - THIZE L 7=[8],
IOEBRTIE, SHRES LT, BFHOERE IR
EWACEZ AIEREOERW L, B~ »F
U A E T U, gEEREAES, HAGEE G
ETHARZ0RE1FEE 144 (6 2T O—IRHER
AIRE 1 RTOZIWERAER) THY, TRTOHE
BRE L REFINTRANBA 74 —LFarE
v N EBE, KEoOBGEO~ v F o Vi (English
matching: EM) TiX, BifAOBAEN # LFETHRRL
T, [FCEhad &9l 2 RIETRIFED (M 3A). 3
ar DEN G O EFZAEE  (English past: EP) TlE, @)
FAOBREREZR LT, ELWIREEZEE 2 Rk
T®IFE S, £/, KiEL R CEKO B AGE OB
# W T, ik~ v 5 o 78 (Japanese matching:
M) LB EFIRE (Japanese past: JP) %1772, Z
NG 4 DOOFMMET > TWABONEENZFHHIF L
P=o FlL—=07%® fMRI fEICEVT, HKED
Hha O LB T 5 IMiEE A | JERE O ) D
vy F L TREOES B LIZE A, B 3B (T
AT E A, BT a—h 8 A2ShenisEai®y GF
BORE) (ChRbLHEVIEINERB AT, I OIFE
iZ. FL—=V7Hi® fMRI fE TIZENL LT
DT, WFED b L—=2 7|2 L 5RO EEL (L
ThHaHEHZEZBND, £/, ARFOBTDOIEEE
AREICB T A iEEN A, A AFEORIFH O~ v F Y
MEOBT e LIZEZ A, FRICEMD 70—
FEFIZ b BV IEE B S e (| 30), #EED
BEEMREIZBIT S e —AF0iFaid{bs W E
Ro~7 (Bifioo A 2 LfitEo B ) >0 T 1 &
ToOFday MLtk Z A, RTFEETEWIBE AR
L7z (K 3D). &6, FHBRED A TIEORE
O EIZHEF LT, 7e—ABIc8 T 515825580
THZEBHALMIME -T2 (K 3E), ZOMMOEAT
W EFRO MEPiR) E—B LTV, BAEICL
HFEERORE TR ONT-IFEIOEAT & —8T 501X
BIRIRV Y, KA TOMRERE LRV, 472<
EHPE ]l FAETIR, RS EET S &L EPK
OMREELIC L > CTEBOERAVERETH EE
65,



catch

catched caught

A Signal change of twin B (%)

0 0.2 0.4 0.6
A Signal change of twin A (%)

B4 3. BB L B ARFED CELH

A) BFFICLIBFRO~YyF "”'i'-'&'l_'l
e (M) LaidERE-E (P
5.

B) MFEOBEEFIREIENA R R
REEATIRF oD i FE D & A E Y |

C) H7I\L1||b)Jf_fJ/u”JIC{:,éij'\HJ"LiP“ﬁ &) (JP-IM) .

(EM)

D) #FFOBEFRBRBEIZEBNT T o— b HOESIZ (L (ASignal change) 2577,

-#Hm B ) O~TRHETOMME,
E) FpEoakiEom E (AScore) (T

IO BT, EEAREE R A D
DFBIZLDE Mz F L THRE Iz

Bk e LT, B

BADZ LN TE, MlEOELPRERTEN

fHEH R L 2 &t WARMBEE A E{EomE
DBERIZL> TIRECHEEDRPEETDHEER

i, 4k,

1 JRpAE E & 2 ORE R VR R 4R
BAHHNE I ERET S LT, UEPEROZE

kit + 2 B RERNOFSEHLNMITIHHE

— = 7tk D RETE
THeE L -5 A EP-EM kT A,

Bl m—AH Bk

2L ohE S DA D=

S
=

=
5]

A Signal change (%)

20 40 60 80
A Score (%)

2B L7 v — A D iEH)
CimEIEaE (EP).
o BIFOBIEFIZH T, BLREREE-EZFOIE L vES

HEhER D~ v F o7
Ey 28 TN

B LXUH ’T’*ulhf::. ;
GE) (FREOEK), EP i

ATHFO 5 & EM iR

WA (b A R &Gt

% 1% EhHE 0.

a5,

3. [3CFHR) oFEAE

STz, M< - @ET LV S AR

ﬁ{]fl") l E’ﬁ(fl’]f—l‘ﬁ%f}ﬁf?b '” % |rJLf_'3 g :rt:
BEEIZ 2 IRPITHD EELZ BN TWD,. F1iCid,
FiZ2 20EBRH Z—; BT, ..—..a'nﬁ%ff o Tz

LEZOBND NHOBTEDELD R T, XFOHM
FUTETHIE LA E > iE Y TH . F 2 1T,
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FLoh e ﬁﬁmm&Luﬁzm<~%~$§%$$?
BLUEoEHAZERTSE
HHEXIHBFIC
B, JCFS "f&ﬁﬂtr, v‘u@fﬁho .

TEERLXMETHAZLIZEDL VXV, SEITEHE
HADIL, LFEHHERAMOFES GiEEE
ROEESEIE LI EN D) bR TWA DR, fiEn T

-
R IEMET, KEMAI TR, B, XX
FHIELLFHLOICE, EFIE (orthography) - 3
#8 (phonology) - FEFEATEM (lexico-semantics) 72 &
DEEHBBVLETHD,
ANRIZE XS & LIoREA A —P V7 OFEICK
T, HESHIZTIRRC, UFIBRRIZERT
B, AERNOMEEEEIC R 272> TWVWAH[9-10], =
DFRIT, BEET 5 TREAEEE (PITG) & fh#Eik
B (Fo—FK<s 021 %L 378) O—HTHN,
[ 3R (letter center) | DRI EF R L TE 1=,
RETE HIFINCK LT Z OFERDOER)
BWERATH LD, IEFEICHESTHEZE I H
HE LT, AR HEEERIREE (visual word form
area) | PRI TWAILL]L, £O—F T, ZOHEMWK
ORI ZLT L HRENREFERSLE RV &
WD EE[RIBFENT, BaLD@mF L R>oTW D,
L»L., EFE- 58 FEOBERZEOEROH
T, ERBAFKREMIC T3XFPH) ORELERLT
WABMIR MR TWighaiz, £ZT, 1 K
RO EE S D SRR & e L T 2 REDICHEE
ENDHEFORADBEDLIIED U)*.J:E/ﬁﬂv‘aﬂwi-:

6T,

TAHZEWNEETHD, EBE. XFOFEF T, Al
FHEOT o —HBIzH D [rEPE] Liaed iR

HEMAEEST A EEZI LN,
HEORAY O XEOSEERY X
< ﬂ\_—ﬁtﬁ—_,ﬁig’)"_‘x f;z

FOT=HIiX, M
X HITHFELTW

bhbhix, SEFEEE LT, HLEBFDOX
f—?_an‘E%ﬂA bE2HEEL, BT LERS
O vF o FBREFEEN L LIZ[13]. 612, %

ﬁ%ﬂ&tf\%L<ﬂﬁ¢m1¢aﬂ%ﬁ»@d
ObUHMEYL . FLTRBLFEFDO~ v T/

MBERAWZ, ZORZHALATRBVWTR, §T
BLhOpWHELZHWAZ LT, EFEHEEFED 2
SDERICBRVIAZ, EBEBI—FOHTHSTH

L, FRELMAFOBERBMLETHLNEHL N
T A HEEL Lz, #BREFIL, BAFEEEE
LT HAMEDORFABLIUKRFRAE 124 (1827
EE) ThY, T XTOEmENS T+ —5bF
avEy bEEE, TTOMERE T, ERANTZ
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NI VLD FEE R T2 IMRI (2
KT,

LB ERED

KD 4 FETHERINTVD (K4A).

fa ko mi/ Jakimi  T-HT-LT-L N-HN-LN-H

4 NFEEFEO~ T FBEIERN S CE

X D& E)
A) XFLEFO~ Y F U HRE, EROKSHE
DEHZ, 3 2OLEN 1 OTORREIIN, TD

BEHE-GEANICERTR ST @ TH -
ZoA)) beyFLTWAENE S IEHELT
RE 2T, FREOFEMICO VLTI, AX
=2,

B) KSFREE X NNMEICE T HAMFE ot E, R4
NFEFHATWD L EDORES (REDOTHT)
Mo ilm (ALK (ZEE L0,

C) HS BFREIEINAZMIEE (FREOHT) & KS
AEEIORIRN 2 ES) (Fa0Hs).

1) KS 8 : (R4 3LF (kana,K) & & (v.pc,cch S)
m?y%“/y‘l?}ﬁﬁu |—‘--i:’)\ L'\\ j t_\ —y E}E\
B Q%Etfﬁﬁi’—#-?fﬁfﬁ Lt

2) KS#E : (R X5 (kana,K) & &7 (speech, S)
D=y FUTEE, [H, W, B, M, &, I, £,
H, bl OBFFELRELFEHEMALIE

) HSiRME: ~> 7 L 3F (Hangul, H) & 7 (speech,



S) Oy FTBRE. [, W, B, &, & I,
., &, bl OFFLE, ERLENICHETE N
TIVFRERLE,

4) HN 3@ : v 7V XF (Hangul, H) E3REF
(non-speech, N) @~ v F L Fi{RE, 8§ 2D T
mjt%:ﬁt*f Ewv b—F (T-L) - &V b—
YEF (TH) - &/ XF (N-L) - @D b= &
(N-H) @mfnm%vu%éﬁéu

5) HN & . FCFRF (non-letter, N) L IEFH
(non-speech, N) D~ »F L 7, 4 SOIELT
EIFFICH LT, BV /4 XF (N-L) « @ b—v
F (N-H) onFhrik~yFEED,

HS & HN #ETIE. Wl s ol
L&bEEE R (HEal) OMETELThE, |
HE (Dayl) @ fMRI EEEHICEHLE4 180 KT %

Ty, —WElEIRZ & 72 H (Day2) (Z& 512180
MITEZRMVIELT, Bk, | f8ITICET AR 4
b, Fr—=r7ix-0ERY (2B TEH

24%3) DBRIZRHHR TN,

b LHEFIEOABEEThH> THEDER D X
TR T BERRSE, RO TR
7= HS #EE & HN REE Tk, LI L 7-REo TEEh 3
méh7m%1%%°itﬁi%*mjmﬁﬁﬁi
BB OIS R 6, 2<RICEFEFEZHAWVE
KS @R & HS i@ T, [AEkoif@ngscshs &
TIN5, LAL, HS FREEO 2 BINAY 72 A B
NEEH EL SR B, EFikEFROmEF OfAS
DEBRHMETHDZ EPRFERTE 5,

WEREST X TOT—FEYEYNME L LT, KS
MREE NN fRE AR L& 2 A, mllomuEE
. FRIEEE R & A SRR E], £ L T — R E K
BioH O iEBN R 6N (4B), /-, HS iR L
KSAREEZERBLEELELZS (M40), EfMo R
HOEMICBNT, HILLBB/B LNV TIALXLFE
B OMAE D EISRIRM 2K (Reaoiia) &
BEE O R4 SCFEICRIRA itk (Freaois) 2
BEL7-. SHiC. " ZAXFOBGERETELL
EREB =L 2 5, EMo TREE&TO—
H(REOMHD) ICRET A LB LMNIIRT,
AEDRERE Y, TXFFIR] LEX BT EIEMR
O FRIEARI S L #hEEREIAY, BIOMEEEZH - T
B EBBAGISARY . MO TRIBEE %o E)
IZiX, EFELEROMFOMAEDOERLETH
HIEnfEamaniz, i, ERO TMEEREZE &
VAT — BB E OB S LA L72L 25, HS

BEICBOTOA, 2 BBICHENRENERSh
HILBHLMIIRSE,

IOWEIIBWT, FEREFED M L—=2 7%
REBAOMOFEEICEZ2E/LE LT, BEMICE
LTHEMICRZA Z LITHD T Lz, £,
Fegkicmie b L—=r 72 RBIMER TS Z &7 <,
EHDLTH 0 NBEO ML —= 7% LIRS, #
Wik F CRMREN T A T I v 7B kT D L%
HC LEAMRIZE, 2=— 2 RBR1H D, &
HIZ, BEORZEHMEZITIZBELLENTWS
KAICEBWT, EEOMEmELRRanZI &
IE, KIMEREPEATERTS2OTIERLS, KAIZ
IRof-t bR EEEMNICE (L LciT D Z & amed
B TOAH=AAZ, [XFFIHE] THLIEMOT
{AISEE] 50 & fh ek 2 /Pl & LT, BATE — %A
Bradbhry b—2 3 oTNBH EEZBND,
EHIL, XFLEFOHZLREZEDEIZIIERMD
TIEAREZS AR L T3 Y . Ao FhHER R 2 B
BFoXFITBIRMZRIGEZ T, EVWoFiLVLER
T, AR OEEEE R EOBRES L2 BRI R T
HMATH D,

UEnksiz, BEOFEZERL ML —=VTDHF
ik, BLOZFOREENS, MO E & L TEFED

ICHIETERLWVWHIERIEETHE, Z0LH%R
ﬁbm:/ﬂfhmﬁaﬁﬁ%ﬁﬁﬂ 2 AR
BRL, B¥ - B#FR 2 COERSTIET TR,
L —tEen BB BIZFESTHATHSL I,

2 E 3CHk
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