it 3 g52% g2 20005118 M4 F & &
(7 1] . E R P
%
( 400715. * , E-mail: zhangql@swu.edu.cn)
- , (ERP) «C )
(13 2 s 300/\,350 ms s (13 2 (13 2
ERP (N350), ;  600~700 ms S ?
ERP (late positive component, LPC), . ( - )
, , N350 (BA23) (BA47), LPC
(BA34).
“ fMRI, ERP (event related potential)
5 . .7
. [1.8.9]
( .
) s () fMRI
;) ; ,
2 , (anterior cingulate cortex, ACC)
Gick Bl “ ” , ,
(Aha experience) « ”
, Hl , Mai 1o
s Simon Kaplan , ERP
(representation change) L Ormerod
Chronicle (progress monitoring) s , ”o ”
Bl , ERP 250~500 ms ,
) ACC,
, ) , Bowden LU
(event-related , ,
fMRI) (compound remote
, associates problems, CRA) .
“ ? 5 s - - ( : )9 3
() ; ,
() (superior temporal gyrus).
( ) b b b
2007-04-24  ,2007-11-04
( - 06002, 07002)
www.scichina.com 2625



A % B B #s2% moo# 200711 B e x
[1.8.9] 130 [8~10,13] ,
2] , (
)’ (13 2
[13]
”3 , 113 9 ; ,
(N320), ,
, N320 >
2" 65
( )
Aha ; ( )- , (
)_} ( ) 13 2
Shavinina “o , ,
(I min) ,
[1s] S ,
5 Aha 5
9 )_ ( )5
( )—
2~14 , ,
16 ,
ERP
ERP, ()
1 . (
1 ) 8 s,
() 12 “r _ s |
6 6 ) (212 ) , 4s,
, , “1” ; ,
() : 64 ,
150 , ul” ’
2626 www.scichina.com



it 3 g52% g2 20005118 M4 F & &

Brain Products

, 10~20
EEG,
(HEOG),
(VEOQG).
5kQ . 0.05~80
500 Hz/ . EEG

VEOG HEOG,

>

ERP, (epoch)
200 ms.
(G
+80 uvV
ERP
23 ,
(<

(FPz, Fz, Cz, AF3, AF4, F1, F2,

F5, F6, C3, C4, FT7, FT8, Pz, Oz, P1, P2, P5, P6, O1,

sozusz ||+ | [wmsn ]| ] [ =] () EEG
S ERP
8s 1.0s 4s 1.0s 2s 64
1 -
R ls,
> 2 s,
b . HZ)
“7 (off line)
“2” ;
10 (
5 )3 . N 120 (“ ”)
5 , 24 EEG
( 12, ),
( 2),
) , 60 cm s
N , 2 (13 ”)
Fz
-4 L

uv

www.scichina.com

- -
i SRR

300 ms

700 ms

: |1V
0 3.0

2627



a3 B B Es2% E22H 2007&E 11 B

it 3Z
02, TP7  TP8). Greenhouse 22 ERP
Geisser s 64 . ( 2) ,
() . Brain Electrical 300~350 ms » »
Source Analysis Program (BESA, Version 5.0) , ERP (N350), :
> ERP 600~700 ms ,“ 7 <« ”
> ERP R 250~
, T ERP 500 ms( 50 ms)  500~800 ms( 100 ms)
(PCA), , _ ,
) 300~350 ms , F(1,11) =
5.61, P <0.05;
2 600~700 ms ,
51 , F(1,11) = 4.39, P = 0.06. ,
’ ’ F(22,242) = 8.28, P < 0.01; F(22,242) =4.77, P < 0.01.
“ ) (42 £10) , ,
70%, (RTs) (2333+257) ms; (  FPz, Fz, Cz, AF3, AF4, F1, F2, F5,
, F6, C3, C4) ERP ,
, (46 £ 4), )
76.7%, (1132 £366) ms. BESA « » o« »
> ERP 5 3.
) , 300~350
; ) 600~700 ms ,
) 300~350 ms (N350) ,
) 80.8%(1)  9.7%(2),
; ) R 1 (posterior cingulate)
) ( Talairach x=-2.1,y=-22.3,
( ), z = 29.8), 2 (inferior frontal
) , “ ”,  gyrus) (x =-50.3,y =282,z =-2.6), 320 ms

0 200ms

3 (- ) 300~350 ms(

2628

>

420
i |nAm
£ 0 200ms

600~700 ms( )

www.scichina.com



Bo2s gooH 20005118 M4 F E &

E

(BA23, 30) .
s s ACC
, PCC
’ 20,21 ’
( )
( (13 3’)’
221
N350 PCC
) ,
Mai Ha
. Chou 24 5
, N350
ERP (N350),
25~27

, 14.7%. 600~700 ms s
98.6%, )
(parahippocampal gyrus) x = ,
11.9,y=-3.8,z=-18.8). 650 ms
1.8%.
3
( ) () 7
, ( - )
b (
)
s 300/\,350 ms s (13 2 (13 2 (
ERP (N350). :
, N350 N380
(BA23) (BA47). s
N350 ,
N2 , ERP N2 >
, van Veen Carter™®! 3l
Eriksen Flanker N2 ,
Cz 340~380 ms,
. , , N350
(PCC) , ,
(ACO). s PCC
. , PCC )
B2 Maddock™ PCC
. Zysset 1 , PCC
201 s

, Tracy

www.scichina.com

2629



a3 B B Es2% E22H 2007&E 11 B

, 300~800 ms
, ERP

N350

, 600~700 ms , 13 ” 2
ERP (LPC),
c - ) :

,LPC (BA34)

[10]

LPC P300 ,
28291 gmyith3Y

, LPC >

. Kusak Bl , (LPC)

32,33

[34]
600~700 ms LPC
( - )

2630

N350,
N2 ,
, N350 (PCC)
(ACC). , (ACC)
, PCC ( )

B

. 600~700 ms , < ”
: ERP (LPO),
LPC (BA34)

>

R ERP, fMRI R

1 . . ,2004, 36: 219—234

2 . . , 1989, 4(2): 23
—28

3 Gick M L, Lockhart R S. Cognitive and affective components of
insight. In: Sternberg R J, Davidson J E, eds. The Nature of Insight.
Cambridge, MA: MIT press, 1995. 197—228

4 Kaplan C A, Simon H A. In search of insight. Cogn Psychol, 1990,
22: 374—419[DOI]

5 MacGregor J N, Ormerod TC, Chronicle E P. Information process-
ing and insight: A process model of performance on the nine-dot
and related problems. J Exp Psychol Learn Mem Cogn, 2001, 27:
176—201[DOI]

6 Ormerod T C, MacGregor J N, Chronicle E P. Dynamics and con-
straints in insight problem solving. J Exp Psychol Learn Mem
Cogn, 2002, 28: 791—799[DOI]

7 Bowden E M, Juang-Beeman M, Fleck J, et al. New approaches to
demystifying insight. Trends Cogn Sci, 2005, 9: 322—328[DOI]

8 Luo J, Niki K. The function of hippocampus in 'insight' of problem
solving. Hippocampus, 2003, 13: 274—81

9 Luo J, Niki K, Phillips S. Neural correlates of the ‘Aha! Reaction’.
NeuroReport, 2004, 15: 2013—2017[DOI]

10 Mai X Q, Luo J, Wu J H, et al. “Aha!” Effects in guessing riddle
task: An ERP study. Hum Brain Mapp, 2004, 22: 261—70[DOI]

11 Bowden E M, Jung-Beeman M. Aha! Insight experience correlates

www.scichina.com



it 3 g52% g2 20005118 M4 F & &
with solution activation in the right hemisphere. Psychol Bull Rev, prefrontal cortex. Hum Brain Mapp, 1997, 5: 79—83[DOI]
2003, 10: 730—737 24 Chou T L, Booth J R, Burman D D, et al. Developmental changes

12 — in the neural correlates of semantic processing. Neurolmage, 2006,

, 2004, 36: 234—237 29: 1141—1149[DOI]
13 R s , . “ ” ERP 25 Friedman D. ERPs during continuous recognition memory for
, 2006, 38: 507—514 words. Biol Psychol, 1990, 30: 61—87[DOI]

14 Shavinina L V. Beyond 1Q: A new perspective on the psychologi- 26 Rugg M D. ERP studies of memory. In: Rugg M D, Coles M G, eds.
cal assessment of intellectual abilities. New ideas Psychol, 2001, Electrophysiology of mind: Event-related brain potentials and cog-
19: 27—47[DOI] nition. Oxford: Oxford University Press, 1995. 132—170

15 s s . 27 Simon F, Michael S H, Simon D G, et al. ERP ‘old/new’ effects:

,2004, 27: 1435—1437 Memory strength and decisional factor(s). Neuropsychologia, 2002,

16 van Veen V, Carter C S. The timing of action monitoring processes 40: 2288—2304[DOI]
in the anterior cingulated cortex. J Cogn Neurosci, 2002, 14: 593— 28 Donchin E, Coles MGH. Is the P300 component a manifestation of
602[DOI] context updating? Behav Brain Sci, 1988, 11: 355—372

17 Grasby P M, Frith C D, Friston K J, et al. A graded task approach 29 BoschV, MecklingerA, Friederici A D. Slow cortical potentials
to the functional mapping of brain areas implicated in auditory during retention of object, spatial, and verbal information. Cogn
verbal memory. Brain, 1994, 117: 1271—1282[DOI] Brain Res, 2001, 10: 219—237[DOI]

18 Maddock R J. The retrosplenial cortex and emotion: New insights 30 Smith M E. Neurophysiological manifestations of recollective ex-
from functional neuroimaging of the human brain. Trends Neurosci, perience during recognition memory judgments. J Cogn Neurosci,
1999, 22: 310—316[DOI] 1993, 5: 1—13

19 Zysset S, Huber O, Ferstl E, et al. The anterior frontomedian cor- 31 Kusak G, Grune K, Hagendorf H, et al. Updating of working
tex and evaluative judgment: An fMRI study. Neurolmage, 2002, memory in a running memory task: An event related potential
15: 983—991[DOI] study. Int J Psychophysiol, 2000, 39: 51—65[DOI]

20 Tracy J, Flanders A, Madi S, et al. The brain’s response to inci- 32 Cabeza R, Dolcos F, Graham R, et al. Similarities and differences
dental intruded words during focal text processing. Neurolmage, in the neural correlates of episodic memory retrieval and working
2003, 18: 117—126[DOI] memory. Neurolmage, 2002, 16: 317—330[DOI]

21 Raichle M E. The neural correlates of consciousness: An analysis 33 Leube D T, Erb M, Grodd W, et al. Differential activation in para-
of cognitive skill learning. In: Gazzaniga M S, ed. The New Cog- hippocampal and prefrontal cortex during word and face encoding
nitive Neurosciences. Cambridge, MA: MIT Press, 2000. 1305— tasks. NeuroReport, 2001, 12: 2773—2777[DOI]

1318 34 Grady C L, McIntosh A R, Craik F I M. Task-related activity in

22 s . . , 2005, prefrontal cortex and its relation to recognition memory perform-
28: 6—9 ance in young and old adults. Neuropsychologia, 2005, 43: 1466—

23 Fiez J A. Phonology, semantics, and the role of the left inferior 1481[DOI]

www.scichina.com

2631



