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CWHTHELT RSO AR, B 310018)  (CALHTME K2 AR 2R 2 1 2 o) I T SR %, JEAT 100875)
CEWINK G G b EARF ST, %I 518060)

X AT Sy T VL ) A R N S A T T P W 0 T BRI, RIS SR, A O TR 5 DX R P T
MDA IX o O 2% 22 DX A T8 8 W e (9 B AR A, R FH 20 0 LA R R A VAR S 384+ 8 T 15 X
SR HE 20 DX 14356 3 0 i 37 2 7R W v P B R O A SN T A B2 ) o 235 58 e B BRI A PR A B, BRI
i P T B R B A, AR AR B R SN SRR T 2 5 3, TR W R A 0 R TR 5 XY 3
{5 BE S ) T PR T v A9 RPN T, JE A R P S 2 8™ A o S B8 2 T 0 S %

EPEFIWT, BEIEL 2R A MIBIIURG & DX 280 I F R

B844; B845

1 [

T R DX 32 A X A A5 A R R R T S e
(H24, Bl skEEZ, skifE, 2011), EAMUET%
Gitt o0 PEAE N IAR A 800 BRAF Y S AR 20, A
PRSI vk A A . G A AR R A
C A BB LS L A2 10 308 7 D) 0 A
U, X B AN A REREDUL R S B B BT iR T Y
WM EWE, B NRIE R th i EH B LY,
SEEEE IR BEEMTT IR AT (Greene & Haidt,
2002; Haidt, 2008; [f#tfe, 7 F %, 2006), 8 fH¥]
W 5 38 R OC 0 BT R A O BT R — A, B
A HA IR, IO T AEME Rt . &
7 I3 (Casebeer, 2003). IT4FR, AR 2R}
WF5E R BLETEFIWIN T, 51 250 A SR il X
Pz B, AR ] i FUS F0a 45 (Funk &
Gazzaniga, 2009; Greene, Sommerville, Nystrom,
Darley, & Cohen, 2001; Hsu, Anen, & Quartz, 2008;
Moll & Schulkin, 2009). fHiX A &bk 80 1.

Wi H #H: 2012-10-29

R85 R S S A RN 3, 58 b, B
WE5E 20 1 IR W) — D =, SR E MG
BINT R SHELNES ., TEHEAE D, 4
BAT AT R PR B, AT S H BT
SEEIR, EaFEITT NN A B RS AL
(Cushman, Young, & Hauser, 2006; Young, Cushman,
Hauser, & Saxe, 2007; Young & Koenigs, 2007), 7£
B, BA R B R E LT T
BARRZ —, BRI NEEIRBL, 7450 B AT
it AN ZZ 05, TR R RN AL B, N
PR, A T T A DR AR O B ZS
(= (5SS M, HEmEME SR
P B AR DA R NTASER 5 BRI T, Jre O BRA# 5T
BRI, YL AR FE 3 H 2 6 M4 Wl O
PR, JUH = 85 25 Fh 5 .0 BUR S A SC 15 B
AIRE ST, AR E TR T Y EAR R 5 ) 147
a5 B, i dF & ® (Young, Camprodon, Hauser,
Pascual-Leone, & Saxe, 2010; Young, Nichols, & Saxe,
2010; Zelazo, Burack, Benedetto, & Frye, 1996).
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AT H B S R BAE R 1 &, Young 4%
AN (2007)i% 1t 1 IEFEAI W K -45 R 55, BES
G TE 5] e AN ] B B v o AT S N T AR S SR
AL o %0730 i SRR e B ) g
W, BAEFES AT R fs . BEATT 55
AEBSy, Hodr, T ETAE T X R A R IE S
A, HORTEE TS RNEEER, CBEAE T
W AR TR S A S AR, AT MRS
T FE AR PR BT A R A A R R R
MoE T, RPN S A AT i e
FE B DT R B R I AR, TRt B, B
H AR T RS A H AR R G AL T R
PERIPPEPIAKT, PR 2 x 2 938 BAE R AR
TR A T AP R R T ESR) . B
N PNGREFNE IR P SN VPN SE Uil r=d: L L
PEGS )R N (k= B PR gs R . SEgm 2 )
RIMZAESHER T W ENEER S8 RN EAE
TEPPER T, Blaxs s 2 2R (RIJC 5 ) i fi
S R (VAN ) W EFE I WA 35 22 5, A7
HEET, TGt g R (R AR R )b 2 P
S5 (BN A 2), Bl 46 TR i 1Y) o5 FARAIK
M AVFEE, HL UL AT TEBOE TR e, 545 51
AHLE, BEERRAE T E A, BUE U R A
FGE X T B S W 2 AR A, D S A
BRI (Young et al., 2007)., I RBFFEW LB T
FAAA R, I PIOURE B 5 R S 7 i A A 3
PRATy TH B AT SR, W58 & A AT B = M A AT
g B IEE AT ™7 (Moran et al., 2011), i g N
A0 250 A2 4500 25 T 45 N ARS8 AT S T v Y
VFEEEH (Young, Bechara et al., 2010), % S6A/F5% %
HF O At A0 BIDPR 2 (G IS 2 ) I Y e g 25 7™ 52
M) AT 14 2 A BB

TERR 2 MU J7 T, D Re B 2R PR R (function
magnetic resonance imaging, fMRI)#F 5% & B A1E & K
- 45 T 1R A W AT 55 vh A DU TR 51X (the right
temporo-parietal junction, RTPJ) &% (Young et
al., 2007; Young & Saxe, 2008; Young & Saxe, 2009;
Young, Scholz, & Saxe, 2011), WF5TFEH, B T
156 DK% 60 5 21t N B9 AT R 5 SCRILG BRAR S BAT
MU FH (Carter, Bowling, Reeck, & Huettel, 2012).,
O RS 1 B 5T & B 22 ) 35 T IE A X (the left
temporo-parietal junction, LTPI)A{AEAN T.00 HUIR
AAF B (WS RAF &) BTS2 TR IRAE
B NES R AE5 ) R AT = BE B, 1 RTPI il

DI A A fin T BHPR Z85A7 2 %) B v B B0
2 DX 1 480 7K P-4 #i (Blood  Oxygenation Level
Dependent, BOLD)f5 5 5 £ b 2 = T T4t
N B A5 BEAE AN 2515 B (5 5 38 B2 (Perner,
Aichhorn, Kronbichler, Staffen, & Ladurner, 2006;
Saxe & Kanwisher, 2003)., i ILiER, RTPJ X ik
FEMER R 508, BEARAR . W E Ba i
T, AR T X A R A 45 A5 0 i A
AT FETETER Wi 55 i3k, Young %5 A (2007)
SR 7 L - 4 SR TE R W AT 55 & AE i L &
FE, RTPI B30 35 5 T 4K, k]
K X B A 5 AR S AL BRI Y T RE,
W R AE R ALK LR TR AR W 5
L RS AH OC A A5 B R N R 4 R QB 1A
o 34, RTPI I 8 52 3 3 EI A5 R N R 28 1.
YERIRYSZ I, FEdi ARZBEEE T, RTPI Y BOE FE 2
e (Young et al., 2007), 7GR BLEIE, P B
AR BURNZE S, RTPI X st A 2 2 3035 (Young &
Saxe, 2008), i, WFFEHE $2HH RTPIAAUEA RAE
BEEEMER, A %6 BRI RS S B
1 ZAFE F(Young et al., 2007; Young & Saxe, 2008;
Young et al., 2011),

TEM RN |, Young 2% A 2010 4F7E PANAS
(Proceedings of the National Academy of Sciences)
Ze bR FRIB X, R S G R B (transcranial
magnetic stimulation, TM S)7E £k Al 2k Wi Fh 7 X+
P RTPIMBLE, KB T —3M TMS TR0 : 5§
FEHIGAR L, RH TMS T3t RTRIMTE 5, #ik
XTI NABAT R S vr BE VPO o G v, B gl
HEEAT NS5 H i AE 2 Kl (Young, Camprodon et al.,
2010), HIUMEAT WL, RTPJ Y1 o) 76 2 (K] - 235 L i )
W e AN K T B RS R A, T ARG
BN 25 A5 B = G RE o X — W58 8 R P i
P (brain stimulation) 5 % ELIEAFGT T XF KAk Kz 2 9
A RO T RE R W ) S Pkt AT, il
FERAE SO BT RE T — 45508 iAo I8 B

DA R T RTPI 7EIE &R W fin T-+h B
HEAEM, WA TMS T4 RTPI A 3E S BN
Pl T A 38 4] W b 59 /8 FH (Young, Camprodon et
a., 2010), fHJZ, 7 TBFFE, SR L,
AT Ay RIS RNA2F . IEMERRON, B BEGSiE
Tk (A S il DX S By, A FRATTAAT SRy R0 B ] B
AR T T el s . PRI, R 1 25 SEBR Y T R o 4
HESTUE A, ok T A B A% FIUER] RTPI 76 &
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EE ¢
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] - 25 S TE T W b g S AR, FRATTAR B LA R [
A IRARHE RTP il DX 380, 18 7 Wy v =]
T RVE R w7 T B AS R RE, A
YRR FH 22 15 T FE, )34 (transcranial direct current
stimulation, tDCS)HAKIE R RTPI DX Y K 51 %
bk, DAZEAT R 7K UL X6 9 1 7 2R 1 7
W 3 R R P B A DG AR RN T 5

25 P L L RO — R AR R 2B M L RS
T (1~2 mA) T R B B R 28 40 G SRR, B
F SH AR R B AR P R AR 8, DAl s i b B H
YEHF R M . 7E 20 22 90 w1, Fl=50k
FF e B 5% B I I 25007 (Bindman, Lippold, &
Redfearn, 1964; Elsberg, 1917), #A1fi B % 20 fit4
90 AR, B A TF i 21 7% 4 L I v o)
NE PR 2 R G540 . Priori, Berardelli, Rona,
Accornero F1 Manfredi (1998) & Yk % %% 1 14 i H i
WOz Bl e R BRI, I R B i I ARORI L e 8
iz s 2 2 iy %At . ZJ5 Nitsche Al Paulus
(2000) & FL T tDCS HlTiz ) i J2 24 g M 52 i
ELA W PERE S, FHA M]3 (anodal  stimulation) i iz
ol B2 BT 2% Ay PR B, i B AR ] B (cathodal
stimulation) | 25 B Az 20 Bz i 2% A bk o i — 20
G I tDCS Y A5 BGRB8 ) 5 38 R ) e 23
Ln N T B b N R T E S ety 4 N i b e
J B i) X4t PE R e 28l FE 2238 1 >/ (Jacobson,
Koslowsky, & Lavidor, 2012), tDCS X} i Jfi 2451
R 1 A B 2 A SR8 B A () 5 | A 7 R
JIBE FE 57 B A A B el A ks, LS 08 AL R AT
RERRIT R B Sk, K5l tDCS
A AE I BIL T BE 5 S %) A Ak A DG 5 5 il %) AT 938 7%
P57 > (Nitsche & Paulus, 2000; Stagg & Nitsche,
2011), Hfy, KSR ss #iEsS T tDCS
I A5 SR8 2 A L RR SR AR B R 4 i R P o B T
i EGE, PR EIE T RE tDCS BRI K
SBL A BFSEH . Kincses, Antal, Nitsche, Bartfai #ll
Paulus (2004) % Fi% F tDCS FH B 3l 5 22 0l i %5 -
i DX RE 2 e 4 Y M 23 4325 2% 2] L5t Bolognini 45
N&EIL tDCS BABRE A M T i X, REAS A R
e 9k 3 A AR e 23 (1) 48 &R fig 77 (Bolognini, Fregni,
Casati, Olgiati, & Vallar, 2010; Bolognini, Olgiati,
Rossetti, & Maravita, 2010); Stone F1 Tesche (2009)
K tDCS BHAR AN B AR A0 A s T je 21X, &
PURNEE 20min Y, BABKORIBCRRAR T B rd i i i
e BE T, T AR SRR ) A AT T R AR Ry 1 R T

PFEIRERE BE o bR T B LR A H B AN R 5, 76
PRI 2 AT 5% AR, 30T A1 Dl L T B0 R R
FH tDCSH: AR 1y #F 5% : Boggio, Zaghi Fil Fregni (2009)
HELT tDCS FHONT 1 45 V815 R 92 ik 1) 5% i
5 S S IR AR 35 4/ A DX R e A 3
A A AN SRR R . AT & 3R tDCS
A5 1 B A5 S0 3840 53] SR 35 2 A0 0 A 05 7 Ao s 745
-, RS 3 5 e B A I AT 5 v i DU D3R
R T S SRS A W o S I SR A N (2
(Boggio et al., 2010)., 3 W55 & B tDCS FHAK 2
AU T A RE % W 3 48 = T AR 2 12 (Andrews,
Hoy, Enticott, Daskalakis, & Fitzgerald, 2011), ifij
R EAT T T DX 3l D) 2 43 5 k3 78 PN S e rh
1 T AEic1Z (Berryhill, Wencil, Branch Coslett, &
Olson, 2010) ., X 4Emf5T B tDCS & — k{7 28
(1) 25 5% 15 SN R T v R O il DX A A4 A R B R
F-Bt. Jacobson %5 A (2012)R HITG/ M Y7 ik L 4G
T A RIS S RA ISR Y tDCS fifF5T, 458 kB
FEIZ Sl R, BH AR 4w R BH AR A0 1 50 7 # E A
T AE NN, SH AR SR A3 507 B BF A I8 0 o
ROn e, WA/ DEOF s T R
IR o BT AN X AT e S INAUE S5 0 2 2e A
K: E e, tDCS HH A B8N S 4 28 T SR ) B 3T
RSP E B (Silvanto, Muggleton, & Walsh, 2008),
FENHT S5 v, AH I X8 #2670 2 8 = S 30T
MG T 2 AT E 20T, WifEE s,
FHRE DX 35 1 B 28 TC R Ui RS I F R 8 B S, PR
PPN S 7 S, HAak, R 2 A M) REJTAE
B — i DX 5 G, 2 — 0 B X2 0, XA DX
Al Re s R —E B AMEEH, NIiH S5 T tDCS 1Y
IO o PHIE, FEINEN T RERFFT 403, % %% tDCS
Y I BB 3801 3853580 B8 i 72 (Jacobson et al., 2012) ., 4%
HAB N BB, FRAT 32 O B AR R
RTPJ Bz Jit 244y % = U T 2

BARE A WL R tDCS R S0 5 i X 7E
INFI L VR AR SE, H 22408 A BF 9 R T
B 2 524 i A XA T A8 R = At 2 i
T A RPER . ABESE B 1E R FH 2 8 ) 25 5] - 45 21
T BT 55, a5 tDCS BHA Rl R = RTPIAY f2
JRartE, FEAT KT b 56 F R N T A 18 A
I EEAEH, e ZALE] L E RTPI il X 7E 8
FERNW I T O PER . RTFEADIR, AR
s BHAR I RTPJI Filg X 25 4 e & M &n T4 38
TEAWT A FEH, BB RIE F TRE & PR AR [R]
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IZE R 56—, 5SCAA L tDCS PR
I A G X 45 RSBl (Fiori et al., 2011,
Floel, Rosser, Michka, Knecht, & Breitenstein, 2008),
RTPJ J¢ o4 P # m 2 F Eioim T2 BE B
PR BE PR, IR SO I AR 5, RTPIJf:
AN — AR b N T2 B B X, g — R
A Gt | G R A AT BRI PR 45 = 2 )
Bt 1 N X (Saxe, Whitfield-Gabrieli, Scholz, &
Pel phrey, 2009; Young & Saxe, 2008; Young & Saxe,
2009), Young 55 A TA Ay 12z fiki X5 30 50 Ui o 25 LR
1% &A% B B9 % A A 5 (Young, Camprodon et al.,
2010), PHtt, RTPI Bz 2% ay iy £ & 25 5 2w ik
FOMRA R 5 8 A A AL BRI E S, X
R S =F AR 093 20 S B AR AR T
7 AFREF58 ] 4 EE S

2 ik
2.1 #ik

P 18 AR K2 (2 4521), P
S 20.7+1.7 X (CFIE AR ME ) T A B A A
F, BIRAERR, TN R G M R w5, o
T SO Z G s, B R BUF IE SR IER . T A
PORTE LI Z AT E MG W E R, LRIES T —
E (4R
22 EIprsl

K Young % A (2007)4% 5 11 32 M5 N K-

ZERBCER (LK 1), B AR U, AL
TTRMEER A5 TN BiAKE . BIMIEA
NI 4 FpAcE T4 8N, R
B, RS EICHS, IS WAESE ., IrAME
WitH, —2H T B (anodal stimulation), %5—4H
FHT BRI (sham  stimulation), 43 Fc #% i ] 715 .
T %558 tDCS FPHOGT Be) {52 R s ), X A 2
HY [ B FEGAT THIRE, KA W% 2%
5, 1(30) = -1.02, p = 0.31,
23 KRERF

ARG h 2 (tDCS JlFE : BHAR A A BRI x
2 (B . kA E) < 2 (G558 kAR B Bk
KNt

TS ARIEZ 2 R tDCS L (— Uk PR g,
— AR, W) R R, O e ) A
LR h A 7E tDCS il &S 3RS 7. 21 58 iU 1K -
S5 ALETEFIWAT 55 o AT 55 45 TS 46 F 1 25 5035
gy, TEFSEE PR AR KR iR, EX LIS
16 Yk E, BFE K%y 10 min, RE R LK 2, 1K
WP R ITT 5. BUR . BEL AT ARG R,
YOXFE S8 B 5 H RO % o S T SR
B ) I B i PR R i AR, An SRl e A 4
HREEEM 15sec J5IHK, fins, EE. 170
REERE 6 sec JFIHK, HJaRIIEM R,
FORMAH 1 (ERALIET)E 7 (I il 505
FHEVEA S 3 A AT o N A7 B 22 KRR B Y i BT

5 MAT R A B —Z Ak 1T s emmedpid , Gl T AC L ABAF 4T
— eyl ahdEs i G L AR — e AR
i ik
ToioR H R R — AR T A MR SE ST, 2 TAEAR
HyE a2y . FE AT 16
i >< i
i WO A I 72 W AT ™ OB AR MY 75 2 L5 Vil
BRAE, M HIE e R AR PrgE, M B AR A 2 4
ftt >< ik
TR I BT B AN AR AL,k M OB AR T A o FRL b
T A v sEmml 5 g mise ‘T‘T‘?ﬂ?_ﬂl] gl =il L i P v <
Y " l Y

TS AR U AW FLAY A 7 A 107 3% 52 5] 2 KRR ME (193 5t -

SEEANDIETT 1-2-3-4-5-6-7 {2 nyiit o3

K1 scmt kbR



1008 TN il = b 45 %
MBI B W —F b 1), 2R
e, WAL E MR — 2
e B, wEsR0Y AT AL e
o R ittt B ER
i 22N
Max 15 s 7 S | MR SEALE, BTN R
— . (e aE.
. O A 2 S B
HUES BRAS, AR R R g
Max 6 s %

A
Max 6 s

1 i)l

PG FR4G AR AR AR AT OMAE R .k
A Ayl G = TR

Frolngs g

RN g
Max 6s

N g
Max 6 s

PR AU AR A A L1
1-2 -3 -4 -5 -6 -7

e AL

Ine e it o

K2 s

(Young, Bechara et al., 2010). &/ E-prime #1425
BT 10 9l A ol T R T 8 T o R R
JE R, AR R ST I8 4 o ) 1) 114 R Az O B R LI
5 CIEMEPERS 45 3R ) (Watson, Clark, & Tellegen,
1988).
24 ZHBERBRBSERAE

%] DC-STIMULATOR PLUS HJ38{% 7% (12 [
neuroConn /& w))i# 4T tDCS #ill3, Hk TN 5
cm x 7 cm, #¥E EEG10-20 RGY A A8 b A AH 5
T 4R % 2 A T 5% (Jurcak, Tsuzuki, & Dan, 2007),
FH RS e BHR PR ARG [ 2 T3 7 76 Sk B2 Al CP6 Al P6
PR A P T o7 B (b 7 B 7 55 T AT N IMIRI AR5 48
4519 RTPJ AL FR[54, —59, 22] (Young et a., 2007;
Young & Saxe, 2009), ULIE 3), S Hi e [ % 7E AL
MRS, AR A SCERATFSE, FRATH S E A
FEFHM ISR, R 1.5 mA (3455 B HL
I wER 20 min (B4 tDCS #F5E i # #li# 5~20
min, A #FFEIRE R 5 min B REA %05 & ) tDCS
HER% N (Boggio et al., 2009), SAARE H A ki X

__Po C P6

80 40 0 -40 -80 y -80 -40 O 40 80
K 3 HARACER RTPI 7 & 5w I 4R AL AR (MNI
coordinates) %t 7 [l (Jurcak et al., 2007)

4T PR I FE 0 B0 (Jurcak et al., 2007; Cerruti &
Schlaug, 2009), AMFFEEESE T 20 min (Y5 [H]);
MAE BRI AT, SR 1.5 mA 9555 B
PR 15 sec, 2 JE HINEASCASE LB R (SE PR HL
W AE B Sk SRS A 20 min, A5 AR %
) 2 WA S5 A SR, A S T N 15 sec J5 E 45
1k, FHE BT, PRI AR fade in F1 fade out
] %R A 15sec (Cerruti & Schlaug, 2009; Holland et
al., 2011; Keeser et al., 2011),

3 4%

X AT R EE TR E R ] 2 (tDCS il
T - PEAR SR8 B3 < 2 G . rp o frb) x 2(%%
Aok AR B R I Ty 2500, 2R
WoR, BRI B, kR IR Y TR (5.86 +
0.13) i & i T M &1(3.63 £ 0.14), F(1, 17) =
147.18, p < 0.001; 455 F400 2, ke RAYiE Tt
Ji(6.26 + 0.08) it & 1= T H 45 4 (3.24 + 0.16), F(1,
17) = 391.17, p < 0.001; =K 525 R 132 HAEH 5
3 F(1, 17) = 89.81, p < 0.001, Pk & T Hkss
W AR %, 4.88 + 0.24) 5 f7 P45 5 (B 45 A
1), 6.84 + 0.05)1 2= 5 W /N T P B BT ik 4h
WREEMIN, 1.60 £ 0.16)5 fi P25 F (V= Ao A
5.67 + 0.16)[ 22 7 o HARRHA i 3 (WK 1),

XFVPAY RN B 3R 4T 77 26 53 B & 30 tDCS il &
N %, F(1, 17) = 10.74, p < 0.05, 4% B8 414
(1382 + 151 ms)/ L if i 25 K TR (1664 +
146 ms)iY S I B ERON AS BE, F(L, 17) =
0.08, p = 0.781; ZHHR EMUN W, PSRN
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i} (1408 + 129 ms) i 45 T~ Hr 45 R (1638+167 ms)
1 BRI, F(1, 17) = 6.65, p < 0.05; = & 545 51
THAEN B3, F(1, 17) = 28.08, p < 0.001, X3¢ H.
VB HEAT AT BRRLN AR 36 R R MR T, ik gh

(HI5 A3, 1082 + 120 ms)iy 2 i i 3548 T
gl (B0 AR 3%, 1940 + 217 ms) i, i
wEREEET, kg RENEIME A, 1733 + 160
ms) i 2z B 3 K T R RS SR (DG, 1336 +
151 me) Y S 1 I Fe BB & B tDCS il S
Bl S5 Rss BAE A B, F(L, 17) = 8.11, p < 0.05,
AT FA A5 A 9 e B L7 vh PR R L A v SR (D ok
P )Pk B PR R (B AR %) 5500 T, B
W (A M N . 1988 + 204 ms, 15i A A% . 2187
+ 246 ms) (1 5 i I R TR G AN

1479 + 169 ms, {5 N\ A : 1693 + 232 ms) Y S i i,

T Hh P 728 ] e 8 SR (B A0 ) R P R e
SR NI &, PRI CEi A . 1348
+129ms, {5 A8 : 1131 + 133 ms) 5B 41k
(Jifii N : 1324 + 187 ms, 175 A3 : 1032 + 120 ms)
{14 J52 IO B TG S 3 25 5 (UL &L 4) o

£1 HATHIEREERETH (PHEARAEEL)
(R 1 2
Fpckm AR MPEER PREERR PEER
BN (BAMEA)  (WiAAKIE) (RGN

BAFL % 1.67+0.20 5.79+0.19 4.81+0.28  6.85+0.06
% 1.52+0.17 556+0.26  4.95+0.27  6.83+0.07
5 &
2500 mppgps E—
ofdlE
2000 F
E.‘
3 15001
by
g
= 1000+
1_13
500 f
0 . T T T 1
y RPN BAMEA iAAkE HEhA

Kl 4 tDCS 3545 ANAT R P4 Je i s

FIREE AT, AR RO R ik B
A S B PERIRE, L5 IR, A Bl
R U SR A BT AN TR . O T HERR tDCS H
VOO BT 2 S R O — 28 B IR B R BT R AL

R, ST T RS R aRTE CIEVE SR 4%
/R ) LRy, RERBEEZESF(WLE 2). AT HE
Fr tDCS Al oxt Bt el 13 8 2 (9 5, Xof 1] 352 il 2
AR B BN N AT T 7 2200, Geitieh A B
2R FRON L H N (p > 0.1, WK 3).

Fz 2 7 tDCS R THIRNIBFEERIT S (FHELFR

HE)
(L ESL FHH 84 EE R t(17) P
IEPEE4  23.83t9.82  23.83t7.42 000  1.000
kg4 14.33+351  13.83:4.19  -1.09 0291

&3 WM IDCS FH T HMEERE B HRIEE B (ms)

b 25 b R
Mo THEEOR  GUEAR SR GG
(EBA)  @IMEA)  (iAKE) (RN

FABLHIE  5284+2673 5844+2641 5236+2144 5741+2276
%  5880+2122 5603+2282 5363+1818 5332+2369

4 ifig

A BRI T8 78 ) W7 I T X 2 N R LR AT
AN JEAE 1Y, AN B AT A5 R n ™ SRR
WEH BTN ANE SRR sl . i #
1T B A & (g s ae . 3 FRBE P) SRS
(Young, Camprodon et al., 2010), 7EA sS4, F84i]
PRpE T AP AN E R BEMESR, IR
T H tDCS FHFHIFAR 3 RTPI i DX A4 380 B ff fi
HETEAT 7K b R A A I T o e v i AR Ak
PHAR R RTPI D, #ialnt 45 AR % F g s
NN S A8 8 Pl 5T ) T Y S N B E A, R
RTPJ i X 57 2% Aoy M 1 £ i S il T iR AL 3
S R NIRRT . EIEAE S, T80 S
HEIGE AT B R, Fe 2 TE 1A W Y
BB AE G, X — 45 R AR 4 M A 72 T Young,
Camprodon 5 A (2010)4F R J] TMS £ A Xf RTPJ i#
AT A B, i — DU T RTPI 7EIETE
HEER M T A e oER .

Young, Camprodon %% A (2010)42 4 RTPJ ii [X.
(14 175 35 2 5 Vie) T 254 o v %) 45 A8 R RIS R A i
AT AN 23 5 M S R W0 AR B, AE B R4
BRI 55, o R S T ) 0BT () A% O AR A
(Young et al., 2007), ARAFFELE R SCHE T XA WA,
TEAZ & tDCS RN A1F T, FRATAI T 511
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SO, REXT TR, pOkes TG R 21
WETT . LT L, GRS, X R R 1
SEMLE T AR R . WAE A b, M A
3 NI SN 1 R ) I 2 i T e 40 A R4
NI R RET, 2R BITE R R RS R op S0 5600 F
Bl AL 9% B 22 Y I () O B 5 R PR R LIRS
TEFER W, bR T R -5 R IE TR W S AT 55, TEA
J DI G, ARG L A A ke
18 B2 G R 2N el A0 IR A Sy ) 3 1
W7 i i W B i) B EARHE, L )L A T A U K Jee )
HHTEEF K (2~4 %) . IEESAEIR(5~7 &) FE 1S
FXTE BT B, TERTPID B Berh, LB HS AR IEAT
g R MR S Bk AR R Y, Bl anifin) L. 298
FEAR/NCENE ST T 15 AR, 1= R
AR S AR F A SR 2 AR T — AT, XA
WA i A T 7 A TR A B B L B AR
SRR, PLE AT T2 M, TR
=B B, JLEBEARE T 9 A B9 B A Sh ALK A
FIWr, BOEE R e 0, N2 B 2
i, PN ZEIE JoE ), T A O ARz 2R
PUA TR (b5, 2003) o A S50 1Y 45 SR Al FRIE
HTE A S R R b, R R R IR A AR
P, BN TR S A B B0 R 5 A A e o
BATEZEEA.

AWFFEH RTPI fER tDCS Al H bR IX,
RTPJ {vi T4 35|14 (superior temporal sulcus, STS)
7, WEFEERB, STS W 5 25 Rt 2 O ¢,
£ 45 N 2K fL A B K iz 3 %% (Brass, Schmitt,
Spengler, & Gergely, 2007; Gobbini, Koralek, Bryan,
Montgomery, & Haxby, 2007; Hamilton & Grafton,
2006), 1 RTPI Hk#ettry 5.0 B8, AR
2. WLASAF BN T4 56 (Gobbini et al., 2007; Saxe &
Kanwisher, 2003; Saxe et al., 2009), 2003 4%, Saxe
1 Kanwisher & R & LA TER N T A (F &4
O HLRZA(F B, RTPIX () BOLD 5 5 4 i %1
[SPRIOE: X SN2 (W= N SR E NS EY NN
RTPJ XI[) BOLD {5 57KV JC . & 284k, Hi ik
32 DX s A A PO JHOIR 2S5 R I 38 B 4k DS
(Saxe & Kanwisher, 2003), Carter 55 A (2012)°% 1 £

BF O TRAT: 55 2 B0 ORUAM 850 0T B B DX 1) 980776 -5 4 3l %
XF AT R O HES R T AR O, 3R BB ITUE A XX
B B M BAT O A R REH . Perner 48 A
(2006) K H A 15 & AR S FE v AP BEE IR LTRI AN
IR DR AR S BUSE, XTRT RS 5 WAR U, &I
LTPJ 7.0 BEAN O B ATk #0A  h T3z i 1,
1M RTPI [ 340 e 8 1 b X #5315 S BURR, i
ICUER] RTPI J2 03 BE A AL O K X, A3 T % il
N W AL g s FI e 5 T o #E B ]
W (R A7 Fh, RT P A DX 7 1A H 00 B PR 45
T FR) i 5 B 800 (Young et al., 2007; Young &
Saxe, 2008; Young et al., 2011). ASHF5T 145 F 3 —
AUESE T 20 DX A T R Wb ) AR, AER
tDCS AR H0 382 i DX, A0 S 0 D 1) S
PR R, X 5 HAB AT tDCS IS K 45
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TCAES5 v, BIFGE A T 30 B R T 5 4 - DX 3 B
2 52 i i 4 K (Marshall, Molle, Siebner, & Born,
2005); i 7E & 7% iyt 2 N HHAT 55w, Priori 48 A
(2008) & B BH AR A1 8485 &/ M i 2 v i DX FS 5 4B
WOREAR LG, BOA7E A A O BRI A B4 S
T BT B RN B RE ;5 22 A — B0 2
Karim %5 A (2010) % 34 BH B il 3 iy 45 i DX 3k -5 B0
WA T R R N A . BRI, ARG R LA RIS 1)
45 SLERUE B tDC'S 32 vT LA K 114 S5 g e
R 48 AN [ B DX 1 4R 2 T R RIS [ 55 1 T AL
AN TR DX 3 I 2% oy 1 1) 27 o XA 5547 S R
AEARFRSE . FEAETE T, AE A U ok
B, PEARRI S BN s ) 2B 4 SR B RTPI il X 2 [t
Mt S S, PORTE MO AW A T 2
s MERGE, SECT AW AR, XTgs
Rt — 2L 3B & I R AE O AR 3% F A N 5%
PR, BRI A S I e 2 K T ORI B A 4, i
FETCA NG N L 2 BT X FPAsOR o FRATTIA
k9 tDCS 1Y FHAR RSO B A 448 T 1 2 B T4 A
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BT AT B A S B A G S B R Y
W RN E R M AE M % E (Young,
Camprodon et al., 2010), 7EASZEAT 55, Bik7E
F 5 FAF BR SL 200 TE AW, 25 R B AR
B AR EGARBEMBIMINZMIET, B
FIS 85 BB g, ok 2R 00 A B M &
58, IF 5 Y A E A5 B AR A, i BH AR 3%
RTPJ fixi IX 5 38 hm 715 &5 B A, 807
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T BE O HOOR TR A B AR W, P AR
AT 12 XA R B (Young & Saxe, 2008).
TEABEIE T, FRATR A2 B AL Hfil RTPI fik
DX, BEXF X AN T B RTPI X8 37 h #7746
T T Z 520, DTS B0 AP v 5 5614 T #0A i 2
A tDCS H3 %4 % . Young, Camprodon 2% A (2010)
WA B AR AE L RTPI X4, B H7E M5 i A
FIWTHTHEAT T, O3 AR ST BRSO 25 K
TREAMINFAE RO, MBI T, XAk
o Z 8] B 22 3 23 4/, R A TE S Ho T4 T T
15 N 5 A FUR P T8 T T o B, 17T 1 R0
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RTPJ J& 18 ) b vp 25 BF B TH 5 A% 0
ki DX, AT AN J2 T A0 Dy T 25 R R e — i X, 52
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M Fi AR 55 (Saxe & Kanwisher, 2003; Young &
Dungan, 2012)., H:r, LTPJ FUBL T 2 108 7254 b Fn
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2002; Young & Dungan, 2012), & rhif7els 2
£ % v )12 7% (Lagopoulos, Hermens, Naismith,
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2004),tDCS *f RTPI T4, A nl GE2x A £ b 52
M 280) JEL At g DX 4356 2, AT X A S 3 8 45 SR 08 1l T
oo (HJE, ARSLIRAILE R & BAETC N N
ZRAET, FRAR I AR TG e 2 R AN I
S B R AT Wb 35 25 5, DT P A 5T | A
T I Z B, HEBR T LTI, A 45 18 7 4]
WT A Gl X 32 B TR AT RE . e Ah, PRI B
TR ) e B R 2 R I e W 25 5, WHERR

A A DX B A OGN X 52 B PR AT RE
I, ASHFFE BT & BLAY tDCS il #4055 vy 2t RTPI X A
BRI DX Y He o 2 ek e R Y, A7 R 7KF |
ARSI T RT P figi X 1) 17 ) 76 T 7 4] W o 1 v
A EZAE

ANVE VR AR S XTI, 8 R R
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il b, RTPIJ2ixX —fE B Z N IX . AT H ez
o 055 Y 28 P00 B A IR R, 548 T OB X
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FIBTER Wi 2 LE . ok, PFsRIESSF 24t o
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Abstract

When we evaluate the moral status of an action, we consider not only its consequences but also the beliefs
and intentions of the actor, which relies on the capacity to infer others' mental states. Functional MRI studies
showed that the right temporo-parietal junction (RTPJ) is the critical brain region for understanding others'
mental states. Previous studies have found that the role of intention processing in moral judgment was reduced
by disrupting the RTPJ with transcranial magnetic stimulation (TMS). In the current study, we enhanced the role
of intention processing in moral judgment with the transcranial direct current sitmulation (tDCS), a painless,
non-invasive brain stimulation technique that allows us to induce polarity-specific excitability changes in the
human brain. Many tDCS studies have confirmed the anodal excitation effect for cognitive functions. However,
so far, limited work has been done to explore the tDCS effect on social cognitive function such as moral
judgment. Therefore, the present study aims to investigate the anodal excitation effect of tDCS on moral
judgment. We hypothesize that exciting the neural activity of RTPJ with anodal tDCS could enhance the role of
intention processing in moral judgment.

To test our hypothesis, 18 healthy college students were recruited to participate in the study. All subjects
underwent two tDCS sessions (anodal and sham tDCS) in random order and counterbalanced across subjects on
2 separate days with 1 week interval between both stimulations. We applied anodal (1.5mA, 20 min) and sham
tDCS (1.5mA, 15 sec) on the RTPJ while subjects were introduced to keep a resting state. After stimulation,
subjects read stories in a 2 (intention: negative vs. neutral) x 2 (outcome: negative vs. neutral) design and were
asked to make moral judgment about how much blame the actor deserves. We analyzed the moral evaluation
score and reaction time by a 2 (intention) x 2 (outcome) x 2 (tDCS: anodal, sham) repeated measures ANOVA.

Results showed that actors with negative intentions were judged more morally blameworthy than those with
neutral intentions, and actors producing negative outcomes were judged more blameworthy than those causing
neutral outcomes. The differences between no harm (neutral intention, neutral outcome) and accidental harm
(neutral intention, negative outcome) were larger than that between attempted harm (negative intention, neutral
outcome) and successful harm (negative intention, negative outcome). For the reaction time, judgments of
negative outcomes were faster than that of neutral outcomes. The responses to attempted and accidental harm
were slower than the other two conditions. Most importantly, the moral judgment was slower under anodal tDCS
than sham tDCS stimulation, especially under the attempted harm and accidental harm conditions.

These results highlight the role of intention processing in moral judgment. People will spend more time
integrating the intention and outcome information in order to make normal moral judgment. Furthermore, the
present research provides us a better understanding about the role of RTPJ in moral judgment. Using anodal
tDCS to excite the neural activity of RTPJ enhanced the capacity of mentalizing in moral judgment, especially in
the cases of attempted harm and accidental harm.

Key words moral judgment; intention; consequence; right temporo-parietal junction (RTPJ); transcranial direct
current stimulation (tDCS)



