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1 HIS

By NAT Ry J2 48 T A 1 OGO Ath A I 42 535 Bl (1)
17 A (Kawamichi et al., 2016; Schulz, 2016; 7K [f] 2%,
TR, BER, RN, 1996). TETA FL2h, W
b A F2 AR HE B A7 — b B AT A g A 2 A (R R S
47 M (Loke, Evans, & Lee, 2011), — L LAKE, BhIA
17 AR HE RO AR, 245 B A K
TR TSI AT MG AR, fdhth o
B ONASHET AR & 45 (Kawamichi et al., 2016;
Liu, Teng, Lan, Zhang, & Yao, 2015; Loke et al., 2011;
Paulus, Kiihn-Popp, Licata, Sodian, & Meinhardt,
2013; Rand et al., 2014; Schulz, 2016; Weng, Fox,
Hessenthaler, Stodola, & Davidson, 2015), H-m/1, 4~
A 1) 23 4 2 4 B K B8 ) IR 52 5 S BR B A AT N

WA H 49: 2016-10-26

s TETERIWT, A DR DB A X 28t O FRL AL

Z [AIFEAE 5. 54 & (Neff, Turiel, & Anshel, 2002),
FEL I NAT B TR W R TR ML, XF By AT
NP BA MRS HEME. RS ik, ¥
KB TER W LT B AF 5T R 2 RO T i 1 A8 B el
XA AR ke B AT, BB AT N
TE PR BN AL AT SR AR B = .
SRR 0 B2 1 2 1 14— BB I 5% 3 T 0 S T AR
W IETENG 2 . AR T IO IR ZEALH], DA
X S 1 114 =2 U8 iz o7 4 [n] @ (Izuma, Saito, & Sadato,
2010; Leiberg, Klimecki, & Singer, 2011; Malti &
Krettenauer, 2013; Rand, Greene, & Nowak, 2012;
Weng et al., 2015), {HiXEEHF5T 5CTE MR 2 AN R IE
PRI 25 1 DO S ph 2 ML, AR DA B OB
AT R BT M ALE . 2011 4F, Loke Z5£(2011)% 1
A HL 7 AR (event related potential, ERP)%
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T ARAE G b A AE 75 B s T 2 Bl i 1% 5%
AR B AAT RO O B R, O R AR
A SRR S I R A3 P3 B R I I A O . AT
HIRF LT NATR A AR 9 B A P 58 3 47 4 2
FIWT ARG IE 3. (HR, B R RAi 4L TNk
PR A A By NP SR 2 75 38 S B 1 SO, TR
W R B E AW TR — A EENRE—ER,

CAME LI, HM— T R E R
FHIEHG, 8 F BT RAT T B E 517 45 810
T, AP ETER WO URIEAT A5 R, KR
AN U IR ZS A El (Young, Cushman, Hauser,
& Saxe, 2007; Young & Dungan, 2012). Young %5 A
(Young et al., 2007; Young, Scholz, & Saxe, 2011)>}
FIETEHI W 2 K -4 AT 55, 8 — RN R e
T TER Wb B EE B T E M L 545
R WA : e T, SrhdEg REITEHN)
FALG, Bialgs 7 Gk 45 A (R M0 ) B e 1 i 53
SRR AR EE DAY, MAE RIS, sk h
P45 (P N A IE ) R 45 3R (5 N L)) i i 53 5%
FVFE VRN TC B 3 22 5 (Moran et al., 2011; Young
etal., 2007, 2011), M&5RRUITEEEFIWT o, AA]
SGAFHIEERIMAREL, BS54 REEMIL,
B R & 845 50 # 2 (Young et al., 2007), {HA&IX
SO BIF G 25 V0 R L T 05 AT R B 1 W b R
Wi, B R AN AT A B AT A
FIWTPF A€ 7] BEAF1F 22 5% (Pizarro, Uhlmann, & Salovey,
2003). AR, fEBI AAT MIETERIKm T, &
ThHEEFNAE? HSERENREBTHFIERL
H? Young S ANQOIDEHE T 24 MBI AT B
SRS SERGEE LN EAYES -~ PN (WEdS=K P21l bo)
W AAT AR B MES R s Bm T, 45858 LM TS5
3 NAT S T8 T W 2 L 2 T 5 4 R IR R i B 3K
N ANZE B AR, (HJ2, W58 R A 64 B A kg4
WREH FE AT TR SRR SR ST
SR, T8 B B 45 N AT Sk 8 ) DR 3 P =45 AT 55
BEVE RN | TR A 2 g T 0 R
P PEAT R, XS PR E NS EAN B RS
Ay A] Fb P (Gan et al., 2015). Ak, Gan 28 A(2015)
K AU B BOve 5 403 45 G 4 ol fth A alE S 4 T B A
A7 AR e IR By AT A T8 1) DRy 3 (1 =45 SR AT 55
i, BRSSP R BN B, Wi EAERA
W, LR AL KA SE R B NAT R iR AT
Vet R R HITE, S5 RN R A E R, BRI
GRS B

TE M 2 ML J7 1H, T BE G 2L PR % (function
magnetic resonance imaging, MR 5 A& B A7 5
THEE A X (the right temporo-parietal junction, RTPJ)
B35 S AE D NAT R B 45 AL A W hn T &
% H ZAE F (Koster-Hale, Saxe, Dungan, & Young,
2013; Young et al., 2007, 2011)., F ¢, 1ELHAY.0
FRHSAES5 1, RTPJ 42 3 (Gobbini, Koralek,
Bryan, Montgomery, & Haxby, 2007; Perner, Aichhorn,
Kronbichler, Staffen, & Ladurner, 2006), H7Ei& i
FIWHAE S5, Man TR K{E SR, RTPI W30S
PP TR, X4 SRR W] RTPI
5EF . G486 B9 T4 X (Young et al.,
2007, 2011); ¥k, RTPI HA & &K 545 05
HUihe, AT N EE -5 SR W, RTPJ
TR 5B RN R A B E L EAEN, 5HA
AN A AR L, A PR R T R SR (DA
KiZ)VFMET, RTPI AU 2 B i 55 (Young et al.,
2007), HAECE I A | A5 305 SR 1R 5 8 M 52
PRk Jf5 BBF, RTPY N X A 2 & #405 (Young &
Saxe, 2008), B RTPJ 7 2 K] 45 L3 R W vh oA~
5 ) B EME B A OC, b v M s g R
& B AV A0 T.(Koster-Hale et al., 2013; Young et
al., 2007; Young & Saxe, 2008). U4k, A C.00 B
Y IMRI BF5E 0 K BRAE AT B 0O BB AT 55
BRET, RTPI MBS 5% B | (58 A
f #E BN T4 5 (Harenski, Antonenko, Shane, &
Kiehl, 2010; Yu, Li, & Zhou, 2015), Hitt#tH RTPJ
AARES S T X EEE B A3 A & BN T
(Young & Saxe, 2009),

BEE NI 2R A HOR I R RS, YErbiss e A
AR R TR FH R AR B4 O 12 2SR 58 45 A 5 0 BRI
T R MG IX, I8 BB 9% SR ] T 61 il R B R
(noninvasive brain stimulation, NBS) % 245 & Ik
XS IARUIN TRy PR OSCHR (B M, 0L, BRERIR,
R, 2016) . To A 3 A A S 1T A ke A 2 40 s
B — RO ER, & T RGN R, SR G
Y v 7 AAER A B9 77 ORI B i 22 20 20, AT
IRENTCA . TCI M e A A S G S ey B Y. 28
T3] 3% (transcranial magnetic stimulation, TMS)FI£%
F51 L 37 B, ) 3 (transcranial direct current stimulation,
tDCS)2& PR E UL JC AN I 3 AR . 2010 4F, Young,
Camprodon, Hauser, Pascual-Leone Fl1 Saxe 55 A (2010)
RJH TMS T4 RTPI i X (9 3#0E, &3 TMS Jli#
RTPJ ik X 7 35w A 1 7] W o B /D W 2% S8 AT R
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N EIAVE &, BHAEG ARZZT, S
ZHAH L, TMS RIS B8 T 747 8 NS i
VFEEVEAN . IZWFSE B RIESE T RTPY ik X 3% ) 518
TRLH Ve 25 0 iy R R OGHE, SR T TMS T4t RTPJ
PO 2 B AR AT E S TR B | T HE M AR 3% 26 A
TR EE AT I T AEE S . 5 TMS ML, tDCS
DIH G4 . b RS4RI 4R R 2 BA A
LRER N E R . (DCS E—F AR ZEM: . Fl
JIAEE AR5 BE B L (1~2 mA) T AN K 3T % A
KA, B BB A A P A A A,
rh BF AR H AR 5 | 1) BH B R 38 (anodal stimulation)if
AT LA R E bRk DR B B P, i S AR A |
L %) BH #% 31 384 (cathodal  stimulation)if 7 23 B A H
B I X 1) Bz 5 24 45 P (Filmer, Dux, & Mattingley,
2014; Jacobson, Koslowsky, & Lavidor, 2012;
5%, 2016). EABIFERI tDCS J&—FhAE {22 1M
FHACAC . PSRN AE S 5 SO T AR DG il X
YA 54 AR F-BE(Coffman, Clark, & Parasuraman,
2014; Jacobson et al., 2012; Shekhawat, Stinear, &
Searchfield, 2015; Shin, Foerster, & Nitsche, 2015),
2013 4F, HETAE AN (2013 H tDCS HARE IR %42
T RTPJ 505 ATy B 740 Wr v 2 A5 S Ay A
RRER, HEEREBILE NARBE M EIMI N FZT,
A HC BRI %A, BEARR RTPY 25470 Bl s
TEEA T A S B 2 A, RS R RTPY B B¢
JoT A 1 2 5 W) SR A 403 N AT Ry 3 ) B b X R
EIf5 BRI T . ZJ5, Sellaro % A (2015)5% 41
weit, ibpkny RTPY M X AN SZ FIAOR . B
BB, 45 2R % IS AR A BRI 2
AH L, $32 FIAOREE R o 28 1 B Ms NS D
FUE BT o [ 4E, Ye 25 A (2015)[F] ik 56 Z6 U Fn A ) TPJ
Jiki X257 BHAR ANBAML tDCS Ik, 455 & Bl 22
B8 A O TP &R i F] 555 18 7] W b2 T i 7R
SR AR T g 45 S R W, H A
RTPJ i DX (4 38005 5 B0 127 40 Wi 5 R i3 Rl
P NG GURS S I 4 25 4 o fh T R 2 HOoRn S2
BAHATE, DL EWFFR S RAEA Y B A, 5
#—BAIEW T RTPI 7E5 ANAT WY IEEF K, 5
BEEME R TRy R SCHR, fEdE RTPI DX A 0%
T ECYORATE B A W 2 R AR EE
FWT I S I S, Fe iz, 00 2 A DX 0 5 3
Bl A T T W v 22 MR 2 A S, TR AN
HE TR

B2, UL BT RZ R T AT NI, 1)

NAT BRI W, RTPT & 4% T H44EH? Young
HENQOTIR A MRI & BULE B A AT Ay 38 F ) o 2
BI-25 5T 455, RTPI il X JE 300G, H e 9%
0 X AE Bl NAT Ry 3 7 W vt R P R R R Y
YER . AR, CAMFFRRWE AT B AT I
TETEHI W HIL T T BE A7 AE 22 5 19(Gan et al., 2015;
Pizarro et al., 2003; Young et al., 2011), XFh%F5E
T2 FRINAE RTPY X 18 7254 Wr 2 & hn T4 52 e -2
RTPJ 7e B AAT & N T e S R 8 E A% O AE
FH? Young %5 A(2010)%& BL#NHil RTPI fxi X 341G 4>
AR TE A5 A AT Sy T8 70 D o B/ b 2 AT A
RO, 209, R DCS B M RTPY 3% &
2%t By A R T4 32 A 1 & LA
L nl A, ARG ISR B AT A 1 ) W -
RAT55, it tDCS #i] RTPI (Y Je i %ok, LU%
BN X 2 JoT 2% Ao P B e AR By AT Ay 2 7 )
PR R TR, EF 2 A PR (Gan et al.,
2015; HEHEE, 2013), FRATHIAE P LA LRy B A
TP b rh, BRI R E A =, B
WA B2 HAEM; RTP) FEH S5 AT Y
BN T A G, HE 4t M R AR 25 1 55 =
TAEB N GEFEF Wb AR, S Sopl T b A8
T A T
2 Tk
2.1 #ik

18 AERER 2, 8 M, 10 S Lotk FI4E
% 22.44 £ 1.57 % (M + SD), $R 4 FAAEEE, JCIN
FORITF, I S8R IR IR . SRR T B
WA F G R A, LRGPl — e R .
22 KIGMH

SLYG AR 32 > Gan 25 A(2015)4%4 5 BB
-G B AW R, BRI . T
AN B AT RESEROLE 1), RSP
H S 53 A EPE RIS, 2 < 2 28 H A
B 4 Ml R TP R L R PSR
EANBACh IR EPESSR) . B AR QETEE
B R SRR BN (EME R B R).
FITA W5y WAL, — 20T B AR 3 34 (cathodal
stimulation), %3 — 20 TEHi# (sham stimulation),
SYBLWR R . 5 &3 (DCS T AR 2 X bl
R AR, X A R T SR R AT T
SRR, TR FHEZER, 1(30)=1.39,p=0.17,
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—K tDCS B, Bl b 1R, ek e o
i, BRSere# BORAS T 452 tDCS i, ZJ5 7
B9 J8 B AT Ry R P - R T A AT 55, SEERAT
FIEE 16 ikER, BEZH 10 min, 8RR
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BN, | RS2, T 5 RR &
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SRR VTS RIS N, S T 5 2R tDCS X
PS5 VR AE RS ), 2R 45 R S BRI s
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24 ZHERBRBSEEFE

K HITEE neuroConn 23 F] ) DC-STIMULATOR
PLUS HIlJAX#82E4T tDCS Hl3#E, HM A AN 5 cmx
7 cm, ARHE EEG10-20 REH R 1) A bn FIUAH A%
FE N BFFE (Jurcak, Tsuzuki, & Dan, 2007), H##FHH% B
BB AE B3k B A0 CP6 i P6 FE B 5 Hb i) o7
(Young et al., 2007; Young & Saxe, 2009), 2% Hilt
TR A A0 9T (3K e A AR S S S A A X
BN E ). e O A BFIE CHEIFAE, 2013), b THRIE
H A ik X 58 205, 78 BIASORIESRAF T B iy
1.5 mA, HEETE] S 20 min; 72BN 254 T % H
PG, B EARZE RTPT b7 3k il & 20 min,
{HSZBR FAE 15 sec Ji tDCS AWK E 245 1k, ™
Fhiil i 451469 fade in il fade out A [E]HBA 15sec
(Keeser et al., 2011; H#H4E, 2013).

3 4k

B S AT B A 4 B B 4 2 (8 A AR
HEZE WL 1., R 2(tDCS Hl38 - BAB AL | B30
2RI b IEME) x 2(55 5 R L M) B
PN B A 1 7 2 A b 6 R R e B B TR R AT S
i SR BWIRKIF R FER WE, FEHE
e BEPE AR (5.75 + 0.18) i Tk & |
PE43(3.52 £ 0.27), F(1, 17) = 90.60, p < 0.001, n* =
0.84; Z5HLH M T80 B2, IEESS R
PE43(4.91 + 0.20) 5 3% & TS R TE53(4.36 +
0.23), F(1, 17) = 11.08, p < 0.05, n° = 0.40., HA%L
N ARAS 2 (ps > 0.05)

=1 BATABBEEES WM+ SD)

P EPERE
R dhpkgs it EMSER hEESR EMSR
(FBEIN)  GESRIIAN)  (BIACKEE)  (RZIBIA)
BAMR Al 3.55+1.38 3.86+ 1.43 5.636+0.88 6.14+ 0.98
A 3.03+1.42 3.64+1.27 525+1.27 5.98+0.83

o 1B ) S B R 5 tDCS il Ay s BAE B2, F(1,
17) = 5.32, p< 0.05, 0’ = 0.24, #r—L0Hr kI H7E
IEMEBEEZMET, IR B A S N (1763 +
141 ms) i 8 TR A A1 VBT (2087 + 176
ms), MAEFPEREET, BHEE(2551 =217 ms)H
RN (2377 + 214 ms) B YR N E B 35 2%
5o HARNARAS I3 (ps > 0.05) (WL 3).

% 2 B AIT A EEHIB & K B (ms, M + SD)
Tk EPEEAE
RPIE ppkgb e IEMEEER PRSI EMESE R
CEBIA)  (EAMIA)  (BIAARIZ)  (BIBIA)
B RIEE 2741 £232 2361250 1910+ 176 1615+ 176
B 2514 £264 2240 +238 2194+225 1979 + 191
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= SR
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EXEERE i
Kl 3 tDCS SZ5G B AAT R P B b s

tDCS HFLE A Im, A B9l 5 76 i 3 W T
GBSk B AT s EE R, L E THAR, B gk
KIPIIR (DCS KA AE2E . %% (DCS I
AR 28 8 52 e I 4G DU B 5 B I RICR,, XRS50
Ji BCIE T I 46 B 3 WEAr AT T it b, R
K E S (ps > 0.05, WL 3), RHFLZDCS A
OBk DR S B s, GET T Eb A T R R 12
I S5 B RN, ok & B 3 2 F(ps > 0.1,
L3 4),

F 3 FHDCS RHTHINIFERERITES (M + SD)

B I ST B RN B SR R AR TR 22 0L 3R 2.
K 2(tDCS R BB . Bl < 22 A
e IEME) x 2055 . M) BOS N E
28 5 T R P R s AT B8 T M A B R R
& B E20% 3, F(1, 17) = 54.87, p < 0.001, n* =
0.76, 1EVERE T Bz HIW Y SV (1925 + 137 ms)
b 2T PR B R B A T 1Y B B (2464 +
176 ms); Z5R R M ERON B, EHGR %
5 HI Wt 19 B2 07 B (2049 + 172 ms) i & 50 T bk 2
(2340 £ 159 ms), F(1, 17) = 5.41, p< 0.03, 1> = 0.24,,

14 IS 4 35 T % 1(17) p
EHEE% 2344+7.13  2544+7.02  -0.81  0.430
b4 16.17+538 1550 = 4.50 1.60  0.129

% 4 FH (DCS MM TFHELBESH AR E(ms,
M =+ SD)

kR IEHEE A
BRI EMEAER PSR EMRSEE
(BB GESNIAN) BIARE)  ORIIBIA)
BRI 8618 + 3592 7810 + 3596 8007 = 2865 8195 + 3023
Bl 8007 £ 3206 7931 + 3362 8319 + 3506 8032 + 2966
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4 e 7 Sy B 22 R P T e 2 B B A DS, AT

ST R IEEAIWEAL, EIRATIEA I ALY
NEF, SFEARNACE . BE. &%, 17 8%
AN G 205 B o AR TR 1 H & B R
SR A AR W BN R, BT E D)
NAT R EFER W R, IR tDCS BRI
FEAR RTPY ki X A9 Bz B 2% av ke, DA% 86320 X 7E Bl
NAT M BB W b () AR . S0 25 A A T
W TERGER O B AAT A IEFER Wb, BB RZ,
WNEAAEHEEE, HWNERA R ELEEH. H
if, tDCS BAMHIE RTPY I X5, AT AT H
AN T A T 1 S I B S S AR, 1ARH RTPY R o
LAy M Y BTG 23 ) 55 2 RN T 7E T 7 W ep i AR
FH, SO A TE W, RN, 2
RIAE IEME R R BB R 3% A s B e B
N, UiBH tDCS BAM 35 RTPJ i X 3= % 2 & iy A
SEHUE BN T AR B A,

CA MRV, e ANAT 0 B E 45 R E T
Wi 55, 38 A T A A Ok Al 2 11 L R (Young
et al., 2007). SZWM S —3, AW EZIE AT
BRI, R BN R R B O E
MVEM, S EML, sikas T HA EHD
ANBEE I AEZ 0% . SBA1E 1979 4, Eisenberg
(1979)5t 2% Kohlberg I8 fEFIXER 5T 1k, R
SEAL 2 0 TE FE P ME ) B 58 T LI SR AL B S
WeHLZ RO B . A A Rt SRR,
FEAT R IR L5 47 o B R R R 2 A AR St OR
FESAT N E R B (E 3T, ELERE, 1997). Mtk
AL, BRI T AR AT BB R W b & A
HEAEH, B A LAY S A S ) W 20 A
FXIAT R B B A R (A5 2 s TR
TE AR W28 BN R g, AFSEIF R R B KR Eh
RHEFMZEAEN, LRI T B E R LSRR

I ERON  ZERERRUE T C A M5 (Gan et al.,

2015), FWITEBY AFT Ml R, 45 5P 24
JEHEZ. Gan FANQO15)IAN, SHAITAMILL,
TE B NAT R AR R, AR S T 22 3 2% [ 25 BN
%, NiEIEs T &R MERNZ TR, CH5R
KB, NATTEMCH 75 2 B Al A s s g, R
LHEREBN S A T NANTEENE, B4
32 BRI AT g 2% 5 T R 4h SR A B B R
4, 5T 52 BN IE AR i G4 [, T
B AT h 452 30 08 TF 14 18 B9 AT 4 T B 72 Al o %
Hifb A BERECE F AR, D0, 2B, 2013); BIA

S0l 52 P VR AN 45 T T 2 R0 B (R R,
2013; L/hBE, HHER, 2008) ARBFFE A5 ET, A
TIAAAE B NS 2575 IR IR R, 50 AT R
TEPEHBAE L, ZEX5 B A4 0 b B A i, A
MM AT AR R B2 E . B AAT 0 1E
H—REVE . BRIl S50 A
Bk IEIRFEANTR, XA 2E 5T RR IR T ATTXS
RSP T A AS[F] (Baumeister, Bratslavsky,
Finkenauer, & Vohs, 2001). 50, TE1E 25015740k,
KA A5 B NATTRE 07 P A7 248 ol ik o o g (v
1)) (Huang & Luo, 2006), 7EiEFEHF5E40E, Pizarro
2 N (2003 2 BN 1A T = 1A S i 55 AR
PR B bR T FNAIL T A7 7E 2 35 25 57

C A IMRI BT & B 05 ANAT g T8 7 W2,
FER AT R IETESFIW, RTPY ik X Ao A o 2 0
(Young et al., 2011), {HI)HEME IR A5G 25 AU AE
s HAHSE R, AU R R FiF— 20
a7 Tz X5 B AT Ay ) b T e iy
PREROCHE . SIBCRBOR AR L, 7E2R T tDCS Btk
B RTPY A DX, #3152 7 It 4
FHL SAMRGREN, EAVITE R A tDCS
I 2 5 W) AR HEA T 52 % A 2 DU T Y R R
o filn, Karim 25 A (2010)f# F] tDCS 5 Hl 35k
AT DI, & B R S AT A TP A 2 R 4
B FER AAT B AW, Ye 25 A (2015) % B tDCS
FF3 A R OB 8 T 3K 5 X, A AR S g P d 2 4
o 5 AR RL AR, HRFAEA(2013)ESE tDCS FH
B RTPY 52 S0 AN 38 5] BT 1) 52 7 I I 255
e, X ULWIH T RTPY JBixéastEmydg s, sk
TE I8 ) W7 s 2 48 9% T Z2 1 I (] ok 2% 18 3 8 RIS
B, TS BOU R I SE K (HE RIS, 2013); AH, 1R
AT, tDCS BB AR RTPY (14 Bz 57 % A
S B AT B T A W IS A 9% B /D B I ] 2
EEE R, gk 1B A W RN, X — &R
1) () SB35 B UCIE B RTPY AN & — R b i
TREEME B AIIX, &5 W 2 B RE S AR
BB % A < (Young et al., 2010), &—4~EHA %
fith | # G R IR SOAH AT RNV 45 15 L D RE 1Y
fii X (Saxe, Whitfield-Gabrieli, Scholz, & Pelphrey,
2009; Young & Saxe, 2008, 2009),

S0 NAT R IBEEFI WA R A2, ABFFE 45 R IT
kIR S5 ADCS FF =B BAEH, L
IR T B K DCS R B &2 H.: R ACK
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BRI FET, SEEE A LT, (DCS B
Wl RTPY J& SO B4R i 25 4 i, st 2k, H
SN F A B BN IE R R, A R
T, 1452 (DCS BARCRIES, #sng S i 4R i
En . AR EB (DCS XA T HE 1 52 S
S T AR A 55 R 5 i X g, HERS N T AR IR
BT S 24 ) — A 3 5 B W ISR B i A i R A T
SIFAFITIRE, (DCS BRYEMER, WafERE— T
55, WAT: 55 B0 S — A il SRR e A R0 D e i ki
DX, GnAR A R AT 55 5 R G XA s, R
FRAl ) tDCS FFEA 2 LLSZ iz i X ph 22 o6 i s 7R
Hi {748 fk(Clark et al., 2012; Parasuraman & McKinley,
2014). FHIGAT UL, 54T 55 JCHK A RN T RE FNARE A Fiki
DXES2 tDCS &N Y EE KR, CA R R
RTPJ X 7E R EME B AERE . SRERES
T A ERA B3 0% (Young et al., 2007; Young &
Saxe, 2008). 7EZILHI1I AT I KIS SRIETEHIWHE:
%, MR RS B RIS AE B A AR A
(Y TE PRI, JIT LA tDCS Hii# RTPT 25200 1 2 ]
IS SRS T i 8 A R A CHE I, 2013).
MAEBI AT A EFEAIW o, AR T g R
EIFZERIN, (£55 %5 RTP 345 R8RS T KA X
Wb, I tDCS RIBAX AW 1 R BN A &,
M5 45 15 B 0 T8 8 HAEH

EAFFFERY, RTPJ 2.0 HELE I AZO I IX,
TEIE A Wt #2 Hp, RTPI WG 8 5.0 BIH K . B
PRAF AL A N T A % V) 8K (Koster-Hale, Bedny, &
Saxe, 2014; Wang, Huang, Zhang, Zhang, & Cacioppo,
2015; Yu et al., 2015). {HXLERFFE R Z R MRI
SRR R I, HAERS R RTPI 5 1A A WA 0
TR, FGEA LA tDCS #F5E %48 T RTPI 5
TE P W B D T L 5 A5 B B A TR A
WOk, I anH EH A A (2013) % BLS B 3 44EA
L, BHARIIE RTPY J5 MAX s AR Z I SMI N 5%
174 %) 3 I DRI s I I 4 25 4G5 Sellaro 55 A (2015)
IR AR R BRI A A T, RTPY A X 4257 FH
PRI B 1A T A S LT /D 3 BT Ye 55
A (2015) % BRAM ) 22 M 5 A5 ) TPY #R GRS /D 18 1)
Wb = PR, S BT AR s 1 T A 5 S A
JE{E W, Leloup, Miletich, Andriet, Vandermeeren
F1 Samson %5 A (2016) % BH i S A A B AR il % RTPJ
23 PEOR N AN NG BE 45 T 5T R AR A
W, 17T 5 R e B BRI RTPY W) 2 3 B ialxf
FEAMII NG BE 2457 T30 98 725 (0 JE A T . B AR X

WAL A EARARAR L, HASRIAY tDCS )
A AHHIE] o BIFFE N R Xl 22 5 ] BRI T RTPJ EiH
FE I WA 0 T AN [R] D RE (Leloup et al., 2016),
TEM NAT R 0 3 P 4t 2R TR W v, RTP Y3 3l
REVE S 3 = R0 RSN T 28— T2 AKX i o
FABITRERE SN T A AR AR
BT, FEAHAT AR 005 & S SR A
eSS, BIRFRAE S, AR X R A IR 5 & A i T
S RTP) S B30 26 AR A0 AR B HL
U NAAETT, e A 0 F A5 & 5 ek
WA AR FMN D NG SA s, 51&
RTPJ ¥ & BUG ;58 =R B AMI N1 T,
XS 3 AR AR BT T AR s S | RTPY T &
(UG . Leloup 58 A2 T7ELL EAIFGEH, AN[R Y 52
B SRS W T RTPY LE05 AT R B EH)
Wb A Rl DI BEDTHR, MM S2 T tDCS RN 22
S+ (Leloup et al., 2016). M PNHIS, T A
R &5 SR T LA DU A Bl AT A 255 R 4 2R3 ) W A
55, RTPI HY D RE 32 208 K AEA07E47 H1 K g xof Bl A
fRAMBERMIT, Fril2RkA DCS | RTPJ
BT PRy, HAMARR B R BN 32 3 g 2
o, AT ISR, A B R E PR
AIPFA A B 22 5, X SR i o sl A7 A i 5 0F
ik, A& 225 8wl R B2, e AT R
5 TR B, D) A 2D 2 fE G A R # (Pizarro et al.,
2003), AHIF ST Y 52 50 25 R 3R W 7 2 1) B v 3k e
TE SN T AN XS Bk o] B8 -5 KAL) A9 22 53 A 0K .
T ANAT R B -4 R E TER W 55 b, RTP) B2
W25 EMEERE RS (Gan et al, 2015),
T AE By AT g 8 7 P — 48 SR8 T W 55 P, RTPJ
W2 b KB N G B ey,

VEAESK, KREMFH/R T RTPI 7ERf ] |
DUE . AN 7 0 R 2 0 A i A% AR FH (Mai
et al., 2016; Sowden & Catmur, 2015; Sowden, Wright,
Banissy, Catmur, & Bird, 2015), AHFZE 45 R E K
UESE T RTPI 5B AR I TR R OCHE, (AT
X RTPJ 7 18 4 FHEOFLCo 3R A 0 T (AN W) ) g
A TR, R R R T B AT R a5 46
WREAFANIE . AW A R4S 7R T RTPI 1915 30
TEBN AT g b g B AR T, [m] i 52 7m a] BLSR
tDCS TP A S AR B AN T, &f
WEFE A BT AN IOMAE B8 2 25 A 25 D D REAF A 1R
AT SR AL 27 I T 5 T A — E 1 B
(Reeve, Reeve, Townsend, & Poulson, 2007), H i
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FBEINHAT MIRYT . WER AR 45 7 Ok Bl X
BB 41 22 BE /I (Chung, Han, Shin, & Renshaw,
2016; Laghi et al., 2016), ABFFEAILEREEREGE A
tDCS X Fh IR ZEM: . TCRIAEF B ik R AR A
B THE m AL G 7 L R ITROR .

AW RIBAVFZ MERFFRE . ', A
S A ST B AT A R R 45 B A W, 5 2T
PO NAT AT 25 0 HRB M2 LU AR, ke T A —
ok B T DL 3 B AN AT R A AN AT R i
TEFIWT A HLE, R, ARFIE L T B K g
IR B EE AR, A RS SOETE
FA BT B4 28 10 T I & DR R A S AR W R S ) —
B RNAT, XA I P T T H A
SR, TERR ST, —Jr AT LUR 8l i ik
T, B3z H A A AT T A0 G S AR S A
1225, 75— J7 T AT LA 1 25 I &R i AT R G ds,
2 B AE 28 N A 38 1) Dy 5 PN T o 5 e RN AR
;58 =, AR B8 T IO RTPI XFEIA
AT R EEI TR 5, Jacobson %5 A (2012)% HJT
AT T K B ADCS B O DA R0 T RE 114 5% e BT
K, ARG — PR BABORE RTPY fixi X X}
By NI T2, 550, APF5EiEas 1 RTP)
Jioi DX 3 S BB B I TRy AR C R, MBIAE
KR B ANAT M E N R, ARV —2
PREZMN X35 3l 5 S bR B AT R B OCHK

5 #5i8

(1) T2 1 45 235 2R 2 52 e Bl N A7 D T8 7] W Y B
THE MO AT, BIAAT B s W, AR
XPEE RN R 875 EH N, e By B A
RS ER R R0, 1B R S AR

() A DN 38 T K 5 DX By A T o T g A Ml
DX, o T 22 0 I P AR AN PR 2 I X ) B Jo %
wrPE)E, WO T IETE R R RS . R ACR
8 Ay B A 5 A S S T IR 4 S I, TR AR
T PEFN T bk B N R PEAS E BN T2 %2 31 RTPJ Jiki
DX AT AR R
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Abstract

Helping behaviors are critically important for human social development. However, most moral
neuroscience studies have concentrated on immoral and negative behaviors such as killing, murder and harm.
The neural mechanism of helpful intention processing in moral judgment is still unclear. Functional MRI studies
have demonstrated the involvement of the right temporo-parietal junction (RTPJ) in the attribution of mental
states. Previous studies have found that the role of intention processing in harmful moral judgment can be
modulated by changing the cortical excitability of RTPJ with transcranial direct current stimulation (tDCS). Will
the RTPJ play a critical role in the intention processing during moral judgment of helpful behavior? In order to
explore the potential causal role of RTPJ in helpful moral judgement, the present study manipulates the cortical
excitability of RTPJ with cathodal tDCS. We hypothesize that inhibiting the neural activity of RTPJ with
cathodal tDCS could influence the role of intention processing in helpful moral judgment.

To test the hypothesis, 18 healthy right-handed adults participated in this study. All participants underwent
both cathodal and sham tDCS sessions in random order. Participants were counter-balanced in 2 separate days
with a 1 week interval between both stimulations. To assure the target cortex to be activated completely, a
relatively weak current (1.5 mA) was constantly delivered over the RTPJ for 20 min. For the sham tDCS, the
stimulation only lasted for 15 sec. After stimulation, participants read stories in a 2 (intention: positive vs.

neutral) x 2 (outcome: positive vs. neutral) design and were asked to make moral judgment about how much



46 oo H

3

#H % 50 &

praise the actor deserves. We analyzed the praise score and reaction time by a 2 (intention) X 2 (outcome) x 2
(tDCS: cathodal, sham) repeated measures ANOVA.

Results showed that actors with positive intentions were judged more praiseworthy than those with neutral
intentions, and actors producing positive outcomes were judged more praiseworthy than those causing neutral
outcomes. However, there was no significant interaction between intention and outcome. For the reaction time,
judgments of positive intentions were faster than that of neutral intentions. The responses to positive outcomes
were faster than neutral outcomes. Most importantly, the moral judgments were faster under cathodal tDCS than
sham tDCS stimulation, especially under the positive intention condition rather than the neutral intention
condition.

The present study assessed the potential effect of the tDCS on helpful intention processing in moral
judgment. Our findings indicate that the response times of moral judgment in the positive intention condition
were shorten after receiving the cathodal stimulation, suggesting that altering the cortical excitability in the
RTPJ could influence human’s socio-cognitive ability. These results demonstrate the critical role of RTPJ in
intention processing during helpful moral judgment, which provides us a better understanding about the role of
RTPJ in moral judgment and helping behaviors.

Key words intention to help others; consequence; moral judgment; right temporo-parietal junction (RTPJ);

transcranial direct current stimulation (tDCS)



