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e, 02 S 5 RBGER A h 24T, T
S 5 BT A X RS, B W T AN
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DIy A5 42 v W8 2 2] (14 Hiki DX 38T P RE A B[] R AR A%
MR, (HIE T ANE AR S HERR TR AT AR
TANEAR S BE I o, TR A X 2 5 00
MUE ZE BRI, TR AR B ) = b 2 0T
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ERE RS . UL, % X A 0 A e A s
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i X R i R L R P OIS AR S RS, BB TT SR
7N, JCINFIARME WG 0 A A [AIRS, AN a2
e, ZEMFas 5 A S, ERAE 2 X T e
FEfif A P rh BT SRk T . PRt A 0
[n] 32 22 1 5F [P R R 1 E B S ) 5 1A

Luo % NPOVR B, s mi [a] ) 300 2 B 25 [N ik
WSS R B0 B BT AR AL . 2 AT R0 A Rk Y R A
PSR = 0 s T L N Ry M L (A ) S =l
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el SEER AR B Rk VD RS [N, X RE SRR
) DU 9 R AR TR O i A Bt s, ST 55
A2 BRS80S T A AT R IR, X B AR R
B2 RS I 2 380E T A 0w el R, S
U5 A5 20 O 05 A [ 300G R R O o 6 B AR A
(EERIAMIEERZHENE K2ZR). IR,
FIATT T [ 7 — et B9 BB TR AR B TSR AE
BF 2 DL T R 40 B 2 SftE . BARBOkR, fil
TN A 2 M s iy 1m0 Sz e — ek i B i R B4 R
T, A O e D S B g R R U T i
BAS 3 TiE 2900 350 F. Qiu %8 AR <L xt £
JRRY S & A A TR WURE o AL GBI 5 s, B Rk A
it LR (T 2 B =22 I 0 ik A e e (o R S 10 10 AT
BT [ A S G, (E DR o kA e D i 2 A
SRR 11 i DRI SRS T A T R TR R 0 S
[l b mT 0, e Aty mi e R e s el ) 2
5 A [ 00 g e TN Ry R ] i e o R
S B AR 258 3 8 & LA A9 2 7, IR 4 B () A
DU 2 A A 5 28 i) I T 5 A 0 00 5= 7 L s T i
el L AR R, R TR, e
TH (B G ) O T8 ) fire A s ol A B U B, G
I BTG AL D3 A B9 & B IR — = AR
W2 B BRI Darsaud 256 A 5% A NRT 445
TP, & BUERG o5 B8 00HE m S 220G 1 22 4
R0 A A A5 B A 0T I ], X se gk BB R, Tt
SE AT LR T 2R ) A DR S ) B A A S T
5B B AUAN [R) 28 591 8] ) e e, 349 2 A6 3] 2 4
R B R Ay [l B R

F0AT AR B L BRAS B b %
WFIE S FRAN, V5 24 S0 I AR H B 2 D9 DR 5040
SRR ERTTRIBK PSR Bl R A A 3 Xkt
WS W ML R AT 5T, & BRI G 1525 S8 A0 ik A
ZHER A R 0 F kR R R BLE 300~350 ms 75
KT —ARALT 205 5 | A oy, ik, R
WA FAT I [l B BTG, ELZ X 3R] B S ) 4T
PR RSN T, 35 G TR B A DA RO
P B WP S0 Mai 458 AU B RS kAT 45 X ik
EAEAL A B PG ERP RO #E4T T 483, KM
T8 S I 5 =22 JOHiEE S W i & T — AN TR T A R
[ 125 N400 25 5 4% Qiu 25 A5 W82 51 4 (bl 45
B RREI S, AP Tk 2 s 7 ik i
K T — AR IR A o H 22 5 . DRI, 3R mT RE T

1954

AN FAE A FA T, T R AR B AL S W W) B
IHE S SR A AR g M, 5 — B
AR BRIEA R, Qiu A AW PHLILL A e 45ie.
PR A A AT S A 0 381 1 4 7 22 S o DR 3 0 i (]
VA R 2 AN LA 19 22 5 B VR L FA AT Qiu
4 NPUR Wang 25 A PSR 32 50 B s i ok )
UG 0N B R AEAT T ESE. A AT A B R A
TR 0k R 2 R N T i e 1Y) ek A R )
1500~2000 F1 2000~2500 ms 435K T I T A 304
TR0 R0 S [ 0 22 5 G o Y. 2 S S B T
ME B AH L R Y e R R R B )R
300~800 ms B Wi & T VR H A 407 /T R A9 22 57 B
PP T R, A AT R e Fs A ] 32 E £
DT S0 R S FT W DL B H A I AR A T Y, T A 4
AT RN E R S AR bR, RS 5N R T
R 5 4 1,

2 b, B W IEAR B R [R) B 051G AT 45 X 445 1
AT T A Y ZHTSE . BUIR A 55 25 G4 () AL 8
SEAHE, AT HER G 2252, st ks Ay
ANTR], HX BB 5 ik s, FIHT [ R R n) A
R E AR MRS R AR S T A
b i) B s ] 45 IR EL AR VR A E AR AT AT — 225,
{HZ BLA 0 RL BB 08 55 o 1 b 19 B 2 A ki 1) 07 [0
U SR T BT ] A7 0 e A A e 2 A P A T T R
Horr, ZE 40T 0] 3228 2 55 0 A g o i FE AT
55 F AR 5 WA DL KR SR R B R .
S0 AT 100 32 B 5 0 1 R RS | AR DA b 5 A A
W59 . A2 A B R 07 T TR0 AR A AR AS [) 4 AT
A —EEF. 2R ER, A s BTG
50 30T ] R Ao o AR E AT AR RIEAR A G, A&
s J5 1m0 AT g o Bl A 403 55 1ol B PEAS LR B
BN 2R B0 58 1% 2 5 N I BE PR A B LT g . DK
WEFEFE 05 I 1l 76 061 a< R A % DA 0 2 RE 0T R
R N F A G D AT I T AR, R EISMME, |
W AT R — 25 B IE.

3 L. W RlFgRIRE

T S L [ W P 2K B A iR T
X, H T 2 057 A6 W %% 21 42 45 i & (hippocampus)
i b 55 8] (parahippocampus) 7E P (14 P A8 it DL K
T b () 45 3001 X A T ) i e i R R A T I IR
6. 2 S F I AL (] ) 5 A —— [ PR e
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A

VAR I 2 R 301 % 2R G Y T B A RGER 4. A A
e, HF A A R . FEThRE L, B
T TR ANRIC IR A [ e . teah, Sk B H
fhohge. B2, VER—AHA H B HE(H 254 A X faf
B At R i DX 38 A B R G I G A e e A
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XA IE XSS M T ST (R R — AR
LI'1LA Hippocampus ] 4 B2 ) JRH Z—. BT,
A S B 5T A A R A Sh i S R N S S5
ABUW T, B W) 5256 32 R 5 0 D 40 X sh
FRBEAT Fy (A5 i) 1 %5 50 I v ) # 2 T TE B HR
15 R P TG sk . N 2RS5BT D 5 1
IO B R RICIZ B K R P Redish™HA Ky, [ikEs
Filv e %ot 52 B 1T 9% 65 % S B U O VA 5 7 sh 4 RN 283G
SR I REA R bR — B, ¥ TR W AR IE A
K F AT A=A R AR, B IE 5 LA AME
B R As B0 T R M A S S ) 0 T AE [ AT
. BRI, TEAG B I I R A B AR ARG, R
iV WG sh i, Ay T BE N 2k 2k (3 % B4k
[l {H Y45 = 0 W A SMERR R, I S0 R sh sk
HMELLFR BE . R — RO, s RAR A Crsh
V5 RS ANE(E AT RO Ak, A RERTh LB A
TS P AR, W R 3R EARE 2 — ol A
B H BT I B RAE R . N, M RIS SR Ky
MAHLHE MO RERE X EN S, WSmiEs5 T
WG . IS BB B 22 A SIS (4 AN AR A 5T AN
ERPs HF 5% FrilF 55 .

Luo Al Niki""'JF & T 15 00 A7 S 018 A ki AL il )
WF9E. AR ARG IR B AR I % T 7 24 K2k
2 T U i i R K T S 174 A R B 3% SIPIR
SER IR, B2 EREIRES, AL 7 A S A — Wk 7]
25 U 25 O DA TR S5 o0 ARG XK. e T e
NI T 005 A e 220 B A ST (0 HML RS DL IE
N B AR 9T R, W 2 BRSO T I
{EL 45 J AL 1 AFF 52 e 4 B A% ) 35 ) sl DL 34 S H
A I P SRR B UL A < R, X
&, I R BTG T AR R A S B T . B,
T 3 FLRE 2 ek T R RS I A I AR S A Y

ZAHEIR 15 B BE J5 M BRI 5T 5 AR BT 5 Y S EE.
Jung-Beeman &5 A U'CRFH LLBK 45 U6 R BEIS 4K BE B9
CRA 1155 % %¢ T NRYOXTEI B B e 156 A8 00 it
Wk ] ) K ML . A e B, ik T 1 A8 I i T
O v 5 [E R Y X, HUR TR A . A
T3 BTESE K ] Darsaud 55 NP HF5E. Al AR g
BB T Wl AE 5 7 22 gk ] vh LU AE J7 20
S BRI 5 A i 5 SR L. FSE R, RSk n]
) B 1A 2 R I e ke ) R ) S 2 TR T A ) T
Iy, AEfiff Y5 i Hy 55 1 55 ] B 45 B S 0 TR
fife . X SR, Ao SRR A Rk R oA
VS . SR, BT [T R 37 i R 0 A S Bt
P8 5 32 DX A0 O e s, R R I N T S 5 A
DI IR A B 5 0. XEIRE, D RAEWHE
2 BB AR R IE LR P e R BRI AN 2 B A 1Y
1% FIT A S 30 RN 52 J0 Y, T A A 4 5 5 S B b e 2
F4 R B AE I RNR 25 K S . X FE o 4R 7R T Rl
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Vi Ty o ] 22240 B 2 SR 400 S0 VA 1 5 1A T 5 ] ) Al
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i _I [F] (superior temporal gyrus, STG) &% 51
FB 11 &) — B X L2778 S LA T A
77, Jung-Beeman 25 A\ MR S L [B] AR SRS )
YERHAT TH. AT AMTITEM D CRA {155 1t 72
e — 1k 8] 04 i 3 SR S HEAT TS, R IRt
FE VT SE (18 50 (1) 00 A 22 A A0 1) A ) e e ok A o
Z WO T A EE E TR, EL R AR A 2 A
ZNIZ X O FEEBUE TEWERTRY 0.3 s Z24h. Yl
AR EHEI RIS Wos, 0 R B R i R
G A EZEEM. SRk, BRRE AL OS] fE
AR T[] R i A v S 85 B S o SR AE B I A
Luo % N1 102U S ik AT 55 R 20 HL e AT 55 TF
SR R e ne sRiER 1% ioalll I I S 1+ I el I A= W 1 B i
DI85 1 A ) fge R D ) A (1]
) fiff R 3k A 5 2 W EOIR S 0 35 BN T A R [l
(BA 38), AE[a] ol fife el KLU 14 i RAT: 55 1) ik il P A
Z RS IR A BT a0 sl HL B AT i X A 380 2.
Wi I TR A DG DU 2H Pt it A 55 1) L i AL o 40F 5 v
SR B, RS HROAE AL I A B 7 43 g ) R ) e e ok
WS T AW L E(BA 22). Ak, % K IEAEPE
155 Hh ¥4 5 30 (negatively activated). A5 38 _t [A17E
T HIC 205 ) TR B8 4 4 A TR SIS [ 0 11 fie e il e v 3418 70
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iR TR AU Ay T ) AL e e el AR T R 8 A ) A i
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(] 0 fgp e o5 | A A R0 [0 9 R, [ A A
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A 385 THUIBE 45 X (temporoparietal junction, TPT)2>4750045
K. B R LA, W IR R 25 i 2 2 )
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TRIF AR IR XS 8 B . NI A e E HE
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. IS 2R T LR 3 A i Ry
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AR A R I B 2% X B . BRI Y A - T
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EH N AR B W] BE 58 AR O B R B 4E
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TR AR [0 A I 3 v S B A ) — B2 X, HH
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AN 18 PRIk 1 B A L LA B, A OB e =
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4 BEEi S
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ToH 22 5. A7 Ol kA e i 7977 2 A S AR R
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WOE T MR ETIE . LFE ERR 0 TR A A R AR R
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X U 22 A T30 455 ) M R 118D 2L e B i Ao R S 0 2l . 7
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T EL A P ) A TR ME SR . DA A B I A A [ A
fifr o VR R 5 AR R ) R ke v A VR T A 2
L, FEZA T 0 5 R BRI Hh ] 45 DX A
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ZUEPER R, EEORHVITY 3 Hm: B—, Jeniif
G i ke PR I (5 3R A B X)) 22 5 T AEIEAZ
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iR Darsaud 45 PR DL A RSN HE R
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BALA T RESE RAEAT A SN I Y SR AR R R L KA 56
FIg18 sl B KT ]

3R G TR Bl AL B A R R SR A
B e S5 AN AT A B S B G BRI Sy i A T
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T TT A B U RE B LA, TR B 0N il A 3 4y
BT X AR AT G < U Bh /N R 1732 shs i, 4 Bh o8 ik
BRI UIRE B R R ik, BRI R, R
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FL D) BB, ) R A e R A < R RER " 2 & 2R AR 4k, HL
XAARE 524 I 3 IEAH DG, SR, $HKEA
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One decade for insightful brain: New advances on neural
correlates of insight
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The first neuroimaging study measuring real-time brain activity during insight problem solving was conducted almost ten years ago.
Subsequently, a large number of studies have used high-resolution event-related potentials (ERPs) and event-related functional
magnetic resonance imaging (fMRI) to investigate the temporal dynamics and neural correlates of insight. Recent findings regarding
the neural underpinnings of insight have led researchers to propose a neural framework referred to as the “insightful brain”. This
putative framework represents the neural basis underlying the cognitive and affective processes involved in insight. The insightful
brain is thought to involve many distributed brain regions, including the lateral prefrontal brain, cingulate cortex, hippocampus,
superior temporal gyrus, fusiform gyrus, precuneus, cuneus, insula and cerebellum. Functional studies have reported that the lateral
prefrontal cortex is responsible for mental set shifting and breaking in insight problem solving, the cingulate cortex is involved in
cognitive conflict between new and old ideas as well as progress monitoring, and the hippocampus, superior temporal gyrus and
fusiform gyrus form an integrated functional network specializing in the formation of novel and affective associations. In addition,
affective transformation of problem representations has been found to depend on a non-verbal visual-spatial information-processing
network comprised of the precuneus and cuneus. The insula has been found to reflect cognitive flexibility and emotional experience
associated with insight, and the cortical control of finger movements was found to rely on the cerebellum.

insight problem solving, insightful brain, creative thinking, neuroimaging, event-related potentials
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