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B ' CAEERY, kL TARCIZ e LS i th B I T AL TRt ik if Lo m] REVE A A

PERGAPIRAS, IR J5 220 TARICAZ I Tad R . SR, X5 F Sk mfL15 )

BT T LGSR, ERaEiELLS

I, MARARIFEIATIRNS . AWFTERFINCICER UL S, S8 MHIC R EOR, B5E T BRI
/AL R ASICAZ BT R R BN LR N 25 57 o AT oA R R, (b AL A BT IR B T e AL,
HPIRR AT T RIELICTLNSTE 5 25 57 o WP U 0T o, EERASICAZ I T fh, S 9 Bl vy
AR SC A IR T HL L (LPP) A 32 AR AS TR A T FLAR PR RSN o WAL, -4 Bt IR FL AR 2 SRt o ke A A 2 1)

MATH SN R 25 . IXSEAIRR T, A Ak i T T AL )
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KR Wi TAEIEIZ,
SES Bs42

f

1 55

3 TAEIC 124 (Visual Working Memory, VWM)
= NEEARMICICR S, At laels Bittr
R e FNRAE . ARSI TARICICRAE W
HERR U 22 IR 20T o (HIE JLAR OIS A 4
N, TTAECAZHERR B B Bl 2205 3 S Br b gt

1 H AR AT 55 B9AH M BT 3 T (Lewis-Peacock et al.,
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AR G B S A TEE SR Z N, #il
RS2 () I 2 GG AT IC AL AR Gl B, WRR R AE
LB ICNL; 52 AR, IS M ETE 45 IF 0 B
35 H {5 B AL T I RS 2 A, SR B el AR
P 2870 2 fio [11] 1) 4 A A T IS R AR HE, 7R IX
— 3ol R v TG O B P 2 R, BERRIE B
1812 o IENLFRAE RS AT 55 1 ELAAZE SR A 3K P A
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B TR A ICA LI G- 0 T A= 200

BRI AL R AL T 35 A SR
1525 L, 2017, ERP f#i4, LPP

FEGEIRAS Z ] 735 M #E 17544 (Chota et al., 2021;
Muhle-Karbe et al., 2021; Rose, 2020), EH 5% i
TN, IRETE B A AN FTAE AR I [] TCi2 Aol 21 4 223
TG, (Hik SERAEAK IR BB AT A 4k 45, IF7E 1 XF
s P 5 il T A0 S P B e B i — o R AR M
(Zhang et al., 2022; & 4%, 2025); MAh, 7EZ
28RBS B 28 W A7t B IR 1 =2 ] 52 B A B 7
R, BARRIUN b 3 — AR i 7 iy e A= 72
FRF, I 2R 55 — RS BIC AL R I 7 Ak 52 i
(Li et al., 2021; Oberauer, 2002), 75 Z48 H w2, B
A5 2ok T B AL s R B Cn it . TR AE )k %
TR B LS AA LT, X 5B
HIEZ N YS! Lﬂﬁfﬁﬁﬁﬁo YE RS
Fifr, TED PRI 25 0 A N SR AE S D b B R R
o THAFFE BN, A?@XT@E‘LE’J&Z%MHKTTE@
HA B XWEB & IR E N Hi(Ye et al., 2018;

SFMEE Y 5 I I H (2024SIGLX1074),
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Young & Burton, 2018), K, WARIIE L AL
5 R B A AL B A T oy A4
Hr e

VIAT 56 T 1 RS 26 T AL TAEIE 12t 3,
TR 28 T LS SR A R UE i c s m AL fian,
Jackson 55 A (2009) Y £ BUBTFFE A B, AHX T rpr
BT L, Bl A AL Y TAR 012 G 4
JE ST TN, P 25 T LAY I ALk I T 1E
i FAERE B B o ] T 2 A TR, A
T FAEJFi & (Sessa et al., 2011; Lee & Cho, 2019;
Schindler & Bublatzky, 2020), H.-5MefifE I (Jackson
etal., 2014; Lee & Cho, 2019), 5 ILIRI, X FRE 3
AT L ol 6P A7 2 o ek AR v ) b 2 T Bl R i R
WFFE AT S B AR P 17 45 BE 6% 43 iR A5 (A% AT IR 1]
55l T3k 2 ik X5l i R 1) R 4 2 DI AH 5C
(Li et al., 2023), 7 2R AL, DIMEW Mg 2 fL
ICIZH TARICHIZAT 55, # R R R TTELATHi#, If
R M B ASAE . UHA B LS R Gk T
ETALI, fEfEA B2 A A sh 7 FLE 2 1A
AU TR, N5 7S RAEAFAE L A IR
7 3X— A G T L — 2 i S B IE

WA, EAWTE LB, TG 45 L4k 28 4 Wi T
%h, EALIE L (R BT LS| Z A B B 4R
A L A7 (Falkenberg et al., 2012; Schneider et al.,
1994; Srivastava et al., 2003). TiMAR ) TAEIE 2N
TAERTEA [F] A 4OIRE T SAFTE—E 1 22 5%, 11
an A vk B 2R A S AR A AR ) TAR IS 2 i
(Figueira et al., 2017), Jf H 520 TAEICIZA M Tatk
#2(Lin & Liang, 2023; Long et al., 2020; Xie et al., 2023;
Ye et al., 2024), FRFFITEE RARR T B —FEAE R
YEFIBLH . TPk L A5 B A B A it v figad ik 15
RAENELIRS R, 0% R 2 AT I E LS
e P A B BT R ERT . Pk, 7R SR F
PETH LAY TAFEICAZ B LA R T L APt A7 TE
b2 R ) 25 R, A R IV AE AR FH AL ] 2
AT DX XA 58 38 IR TN RN B IR0 458
e, 3l I T IR A ) U AT A T 2

R, ERIBE IS 500 ms B Smid BB,
Tot e DA K e i X325t B — SR 22 19 1F 1) 3¢ (Late
Positive Potential, LPP), 1% .43 RE7E A5 Wit 2 AL 5y
B )1 BRI LA S AT 55 H bR iR R R 1
(Gable & Adams, 2013; Hajcak et al., 2013; Ribes-
Guardiola et al., 2023; Schindler et al., 2022), 5%
SR WoR, MECT AL, BURmILAEE S &

KB LPP iR, R 1 5 08 5 40 I T 1 A 3 2540
#(Schindler & Bublatzky, 2020; Lin & Liang, 2023);
It HAE T fL gt B b, 25 S hi R S FiIAE 55
A R R AR T, B A 2% LPP 4R IR ™ A= 52
lij(Lin & Liang, 2023), IHAh, TAEICIZ4EF5BrBLm
Pl 28 1% B 38 F LA XU 4E 3R 7% 2] (Contralateral Delay
Activity, CDA) N8R, 28053 2 B O A0 16 5l i
FEX T —H DX 75 & iR Stk g i, HE(E S5
TELRBAAAE T IR G, KiEAFFE R, CDA fig
g I TAE 250 B e dE 3, i1 H ¥
B BELAAAE, CDA BT £ 540K T (Kreither
et al., 2022; Zhang et al., 2022), HETIt, CDA WJ/E
g W A2 H R A A i) AR

Zi b, AR FACIC s S X TF45 &
W HL AR, PRIT B LA Th SR T LA B A 2 R R
FELA LG B Gt P4l RE o 5258 v i 44 i) 3L
TCAZ B (M1/M2)I 7 52 B0 339 7 44800 52 BRAF i 25
4B (Li et al., 2024; Zhang et al., 2022); [FIA}, R
i H, = /4 AH 5 B {37 (Event-related potentials, ERPs)
HA, BEEMAHT LPP Ml CDA BHISR, JE45H
% 7§ 4 #1343 HF (Multivariate Pattern  Analysis,
MVPA) X i B3 A5 5 A7 A 2 it o FE oA ¥ |,
IHRIN M1 BT FLIE 25 (B0 ), JF HAzdl M1
3T e 01k 52 B LA TS & RS CDA B3 Tl
M2 R R R PR L, IR DL g R B O 2 bR e
B4, AL, 78 M1 BRI E2) 0H 5 Ay
CDA 873, EJRZMor e M2 B THR, B
E M1 AR E 2R BB LIRS . iR B LS i
A7 B M LS i 7R AR T AL i A, IR ATE M2
Ya 3k 78 b I UL £ 31 B9 3 B IR A3 BC AH DG 1Y LPP
AR, RO LA T B R Tk
HFLASPE; R, £E M1 AT M2 B T BB, trewl
RN EE TG4 551 0B SUwS . Si4b, i T iiad i
LTI i ARG 5| Ay B 2805 2l i 78
AR, BIFER RIS T RO 20 2 22 S5 th Tt
R SLI T RS BN, 2 i T RIS 22
oM . RIS I AR ERZ AL E AR 7T A
B 25 5ok B T UK TH LG | & W 7 IS 45 IR,
B 2 Stk WG 55 2R e B A AT 55 vh i B A B iz A
AEJT, EIN M1 FI M2 4ERRBr B 70 246 R AT LAAH B
fife i QRN 223 Bl 2% ok B T 46 T ALY B )
Be2E 5, R4 f AR R ] B 5 I R] S A28 Ak, 7R3
IR BBz AR ), B M1 4ERERY B i
AR TG IR X M2 k47 B B %) i P 850 4 4 4 T A o
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2 ik
21 #ik

K AL TIME KRR 22 B R2FAAESINARLE
CEBAER 21 £2.01 %, 13 &dctk). B sl 1
IEH B IEMLIIE S . FATTHET Cohen (2013)E X
Y O B 0.80, R G*Power 3.19 K415
Cohen's d=0.80, 0.=0.05, N=22f,1-B = 0.95,
AWGEEARRE R HET F, IR T I T IR
BT 2 b
22 U3

BT — A B G 0 Dy I N AT 9000, ARTE
B B &E 60 cm AL E o B S 43 HE% N 1920%1080,
TlFr 4k 60 Hz, SR AL Windows 7 R 4E,
SEIGFEE HH Matlab R2017a Fl PsychToolBox 3.0 4#5 .
23 R

SEESRERLR A T 1% 45 8 A (Chinese Affective
Picture System, CAPS), JCRiAOMFGT LM, 5 km
FL E A P L A B T 8K A9 IR 51 (Becker et al.,
2007; Ye et al., 2018), 5 Ut[RIAF, A F H AL FE K
T FL, A0ERS THFL AE B AT kb 5 A Bl ik AR A VR
FRGI(Fox et al., 2000), PR A 5256 H R 93 19

rh A g RN DA 2 HT AL IR VR R . TR A%

R, N 8 kBT FL  BEALIE SR 2 5KAE D M1 1
A2 H; RS, 8 sk fL b e #E
2 5RAE M1 IEAZIH . ke M1 p PR
fLEE, M2 Ry 2 5kicIZ3 B ok 3 548 16 Fkrp
PR L PR Ho 3 B Ak LR i 123 H
IR E AR BRILZ A6, 7RSI AR 2 SNBEAL
PRI 8 sk AL Fr, TR E R or Bk 5%5 A
F, ¥ 8x5x5 AN A REMLAL A AL 8 FEi & A,
FERC A2 B B AR B B 1 o5 VA o 8 A K
G E, R/ANVH 2.6°%3°, M1 5+ 051
KR ES R 2.9°, MEEFE RN 1.6° M2 5T
M IEEEE R 1.6°
24 ZLBERF

AWFE R T RSO BT S5, LR

(Jackson & Raymond, 2004), N T 7843 &5 H TAEIC
TR, PIAICIZBEINERE & 2 skicZ AL, HAk
WA, BRI EETEZE B 800 ms 1Y+
HA, RIFHEACICH B, 75 M1 Hr, PlFs %
VO S BUAE v 20 M S A I A 1 2 T LR e, X
ok 2 10T AR T AL (2R S5 A ) B rp P T AL (R MR %
), S3—Mih AT . AE M2 Hh kbR T LA
R B2 IAEEMA E BT O o B PR B gk
fLE R L 5 4, BACICFES R BLRT R 1 s,
HEFERTR]I 4 1 s (Jackson et al., 2009; Mallett et al.,
2020), FEFRMIBYBL, Bl Fe 2RI 1 rher oy
HEPN BT FLS M2 X R o7 B P T LS 75— 2, s
— 3, WFZCP R, AT B SRS W R I R
G 2 H Ll A 5 HE P B TETFL 55 ML X A 5 9 T L
B—3, VYEAHRI A FRE R N . FRIFES 1 2 i
FLAEAL AL B4 i L 50% . 7E2E ik,
TR 26 AH [FE B 40 AS [R] 0%) 1h L 1T R A A R 000 3
B FEAAR R, SRR A VR SRR I, ixX
TR A # a0] TR AL 1) 1 2615 8 N B 00 15 L Bk AT
ARSI . L85y 4 DT AU E 64
ARIK, R A I P SR B A B AL
B, 25 B 50%.
25 EEGigxF4Hh

FEASSLIG SRR T 32 38 18 H AR E (IR B [ B
10/20 &%t: FP1/2, F7/8, F3/4, Fz, FC5/6, FC1/2,
C3/4, Cz, M1/M2, CP5/6, P7/8, P3/4, PO7/8, PO3/4, Pz,
01/2, POz, VEOG, HEOG)Jic! s 9 1 i i L 75 511
EHRE(VEOGTELIR T I 1 em &b, /KFHRH
(HEOG)TEATHR AR /A AMN 1 em &b, 451 Ho % i BELI:
F 5kQ LLF . UL CPz HTELR S, RAE#N 500 Hz,

S B AU L 28 (M1 AT M2) B P-4 (B A
2%, #4777 0.01 Hz & 30 Hz A @ uE I, &R
A 12 dB/octave, FfMicIZ 55 2 FLHT 800 ms 2|4
FEI 2 45704000 ms)i#F 4743 Be o {0 ST B 5353
(Independent Component Analysis, ICA)R =Rk
I E RS, BT HEEBIE£100 pv K.

W1 R, AP S R I ALICAL A Y 2 BUSA PR R 113,89 £ 13.07, ik
Ml M2
ro @
800 ms 1000 ms 1000 ms 1000 ms 1000 ms Until Response g
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SAR BRI 113.63 £ 13.51, &), DL
SEIHET 400 ms I B A Ry FE L 0T 0H iR 47 2
AZIE

CDA F3Afr Bl 0] % A 4ERF 1 (1000 ~ 2000 ms)
F4EH 2 (3000 ~ 4000 ms)., P7/8, P3/4, PO7/8 Fl
PO3/4 1% 4 Xt T CDA B4343 47 (Ankaoua &
Luria, 2023; Balaban & Luria, 2015; Wang et al.,
2019) . 3 3= il 84 5 BT B (e B A ) A [) 0~ 347
U825 X0~ 157 P, R R A 22 S8 o LPP i 53 B I ]
% 43 5 M1FT M2 B9 2w it i BE(MT: 500 ~ 1000 ms,
M2: 2500 ~ 3000 ms), HZk ¥ Fz, Cz, Pz fll POz
YE R o B e (B 1A, 2022) R 20 T e 2 %
FEL A R F DL AR 1Y) 43R0 sl r e, S 28 AMilA .
2.6 ERP f#%5

AHBFFE A ERPLAB (10.02) T. B4, 3T
ERP JIEXT M1 B350 41 26 25 a0 A T At o f )
VLB M1 5 2 BURT 400 ms ZHEIE 4000 ms,
FFBe I ] SRR R FE 2 100 Hz, ¥ Fr A ik % M1 )
TG0 2 26, I B A 4 4E%K
PR, HoAEBE AL HG M1IE 45 25 1F(2) (B[] £5.(440)
EEG 8 (28) MK o B T FlAb B B HERR 1 40
AHE IR, A SR e TR A
FIiARTE

Ph— i il R 8, 7 A 24 A B [ o500 i )
R REHAL S5 ETE 2 s 440 T S 4k
YOBCRE Ay 3R 112 #1103, Horh /N v B 103
o MITEFRASEE] AR, BSR4 B LA 96
AMRIR (8 WIAEED) . 4, X 96 MR B AL -1
SAECE] 8 AN, XA 4 A A EEG @B 1Y)
ERP #iRME-F-3{E . XTTRAELE &0, AT R
Horfr 1 4% ERP P (EAE U8 s, oA 7 410
AR U ZREdE, DA T 8 rac BRIk, BHK
Jlghr, HHE ECOC J5 ¥ (error-correcting output
codes, Thomas & Ghulum, 1994), & 7 41x2 F
IELE AR, R 2 PG Z—1> SVM 432525 (HD
—A~ 28 YT, SRIER 2 RO A o
FKaw, IJFPAG — DA OR G — 153 28 1
A, T — DRI PR SRR R R 45 R
8 L He T AE RN Rk s A s 2 )5, 2 B 26 4%
A5 16 MRS LE R DL E Bk T 30 1K,
B R AR BT A VR R e T B L A O Bl AL
M, e BT H] 480 MEAGEE R . X 480 MfEHY

S5 SRR YA B 1) FL I 48 45 R 5 B EA T LR,
L IE A 2R B Ay e a7 12 A ) oL ) A o B M

AT A5 B B FE T A I ) L SE R T A
RS AT, 193] —2H 22x440 R ADHE B 50 .
27 MRBEBERMSEITSH

T, REABTE G, Ed R t RL, F
JIT A Bk A A I S A RS R N BE HLK ST (1/2) 2R 47
225500, AR BNREASEF S 0 (AR p (E. B2
F B ARG B 3 R T B ALK V- 1Y) 3% 8 B[R] 4 B
(B iEZE 3 WA S p (/T 0.05), ARJETHE
BEAERERY t ot (RP A e ) SR B PN 1t (ELZ A o

A, T I R (] S A A Ok B R A
LA TR AR T, FRATAE P2 T 3RS 1Y e A 45,
PR T AERE ¢ LA as A, oA S Z T nY g
W92l (Bae & Luck, 2019), F&A1M osf.io/2h6w9
TET WA, fEERERNERERS, I TIRE
B I) b A — B, AT A B U ) T A ] a5 3
$E T R[] B Bt AL AR 28 (At A8 i e v ) B o L SIC 4%
1 o SR 5 P B ffe ity il R A5 3] A e A 25 SR A B AL B
SEPEAT EEXE, MIENRC M IER, AEHC AR, FFE
TEAf AR R AR B . [RIAE, A0S B R )
FUUAPE A A B T o BARR AR € G 56 S5 A SR K (1/2) ik 1 7
FLBR, AR5 4R 20 i 40U ARG B I 2 TR AR 1 i
SERFRIAERE, IRt T R EEA R,
R A W E W AERE, WO SR R i
WER A W R, MIARYGECR t Biaidskh
xF, BERAAEILEREL 1000 ), LIEK 1000 4
TCRSERE t i, VRN B 50 1 25 73 A o

2ROy ST SR S, S PR RS AR 2 A LA
ARt RS0 m bt FTEELE,
W — BRI RERY t 5T R IE8Ur A 95%1
{E, WA IZ T 1] B A i B 2 e T REHLK
2.8 BfELZLSHT

Jm, WA I LA e e — o Jm B, ok
IR AR T | & 1 HLAAR R 220 B i AR e AR, AR
WEFE X AR 25 AT T B NZ ALy B A b5t o £E
BTz e oAb, S T s S, R R R
% 50 Hz, HAER S B sAME . ANFEE
&, FRATH ARSI E] S A 2R3 2 ds, SR A
by A A (R0 0 P B A S, TSR AR
At s () 5 ) A G B, DA 1) 3 A AU A Ik i) 2
PP A A



% 8

TR A AT AL ARSI B S R M TE L A7 ik 1327

3 44

31 1THER

ABFFEHT T M1 F M2 (3042 TE 5 2 A0 58 )
Jid, GERME 2 PR, 78 M1, B SEFIE
W3 0.67 (SE = 0.017), #EH )1 d = 0.95 (SE =
0.11); "HHEZRAFRYIERZ N 0.60 (SE = 0.015), B
A1 d =0.54 (SE=0.08), XF T M2, A IE
W% R 0.76 (SE = 0.014), FEH S d' = 1.49 (SE =
0.08); " AIFRIIERF R 0.76 (SE = 0.012), Bf
H71 d =1.52 (SE=0.08),

N T ¥R R 1% K (Family-Wise Error Rate,
FWER), AT A i p (H#E17 T Bonferroni
WIE, $ WEEKE 0.05 BRUAHEIREL 4, KIEE
i FHAKOT 0= 0.0125, FLXT t K gn 2 A oR, Wi
ZAFT M1 BMZIEf 2 W2 T4, t (21) =
4.49, p < 0.001, Bonferroni & 1F, 95% CI [0.037,
0.10], Cohen's d = 0.97, iR ¥R Sy d'th it
EET LM, t (21) = 4.04, p = 0.001, Bonferroni
e 1E, 95% CI [0.20, 0.62], Cohen's d = 0.86, {HE,
M2 B IERAR(t (21) =—0.32, p = 0.752, Bonferroni 1%
iE, 95% CI [—0.24, 0.16], Cohen's d = 0.0088)F1 3 5]
Jid' (t(21)=0.551, p=0.588, Bonferroni ¥ iF-, 95%
CI [-0.17, 0.10], Cohen's d = 0.117)7E £ 2 [6] G it
FES . RUE AR, B LA g L A AN

AL S IIZ A IEAZ R IR, WA AE LA
HALIE B AT R,
3.2 CDA

CDA I WNE 3 s . XT4ERE 1 () CDA 1%
ST 2 (A B vs. ) > 2 (i fk . X vs.
Ti) 00y B 42 00 8 2244 o 25 SR R, IR Ak 32500
W, F (1,21)=51.371, p< 0.001, 95% CI [-1.67,
—0.92], 5 = 0.710, XK IIFE M1 2 J i 2530 8] 1
PR FEH) CDA, BEWRIE M1 25 3 #E A TAEIE I
RGITWAMAEFE . KM FEBIARE, F (1,21) =
0.274, p = 0.606; A6 F1 S5 A 2 [ 19 58 AR I
ANBE,F(1,21)=0.161, p=0.693, 7E4EFE 2 1
B, A =] i o 52 00 6 7 25 40 A 4 R R, Ak (F
(1, 21) = 0.458, p = 0.506) FI 2 4(F (1, 21) = 0.407,
p = 0.530)1) EHN AL E, HAHEZEZLE
VEFIAR 5.3 (F (1, 21) = 0.726, p = 0.404); Hixk 4
(t (21) =—0.16, p = 0.877, 95% CI [—0.51, 0.44])Fll
rRPE SRt (21) =—1.02, p = 0.319, 95% CI [—0.70,
0.24)H) CDA 15 sh 5L L &£ S, DI gk
F W CDA TEZERRY 2 1 a] [m] 3 FELE K-
33 LPP

LPP LA 4 iR, 78 M1 4afiB BBt (500 ~
1000 ms), XfHH(Fz, Cz, Pz I POz)FIH; 45 (15T &%
vs. HPE)HEAT T R R Ay 25400, AR

ALO Ml B1O - M2
ns
08 il 08 .
g 0.6 —— % 06
Hoal =04l
02+ 02 F
0 — 0 : :
i il B ik
Cl15- M1 D20 M2
ns
*kkk 1 5 B —T1
1.0 |-
X 1.0 -
0.5
05
0 . ! 0 — :
A% e e il

B2 1R85 H
. KK p<0.00l,nsftFEp = 0.05
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5 [a)/ms
Kl 3 CDA 453
W HAPRIR @IS B R B B, IRK TR o dE R
FE BT, TH
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e
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0 1000 " 2000 3000 4000
f &) /ms
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%
PN Ao/ TR || & -/ A0 en
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0 1000 2000 3000 4000
At B]/ms
Cz
5.
e
L T e Ao SRRSO VR Sttt SRS
® T
=i . : : . : : rh:
0 1000 l‘13000 3000 4000
S |H)/mSs
Fz
5.
%
i 0k Y I o |y AN | | IV'ss AR s iny/ e, VRN, S
0 1000 2000 3000 2000
fif[E]/ms

B 4 PSS F R B AR S A LPP Y
0 L0 LPP 7E M1 I M2 il 5 3400 1] 43 B st 1] 2

ARG BN B, F (1, 21) = 9.47, p = 0.006, np =
0.310; HLRAED A HAEM &, F (1, 21) = 3.45,
p = 0.037, 0} = 0.353, FE— ] Bk R S A 2 B,
POz HIHl Y LPP M FETG 46 45 R 25 7 3, t (21) =
3.63, p = 0.002, 95% CI [0.47, 1.72], Cohen's d =
0.77; Pz LA ) LPP 53 715 46 45 14 (0] 25 5 i 35, t
(21) = 3.80, p = 0.001, 95% CI [0.62, 2.13], Cohen's
d = 0.80; Cz LM ) LPP o318 45 45 1 1) 22 53 i 3,
t (21) = 2.436, p = 0.024, 95% CI [0.20, 2.55],
Cohen's d = 0.51 ; MMi&AM HLAR & Fz /9 LPP W50 7E
Stz EZERAEE, t (21) = 1.31, p= 0.205, 95%
CI [-3.1, 1.34], Bz, R mILIE M1 Zitd b Boifs
KT TR X 5 5 LPP BT

1E M2 4t B BE (2500 ~ 3000 ms), X L (Fz,
Cz, Pz, POZ)FIIHEL (A vs. )T TR
T 22 40 0, 45 R WOR R E RO W, F
(1,21)=4.55,p=0.015, 0} = 0.418, HLMAEL
HAEHRE, F(1,21)=4.87,p=0.011,n = 0.435,
HE— 25 18] BN AT B, B SRR R AT Fz 1)
LPP #iiif w E AT M40k, t 21) = -3.56, p =
0.002, 95% CI [-2.41, —0.63], Cohen's d = 0.67; [
T4 Fz B9 LPP fRIESZEET Cz (p =
0.047), Pz (p = 0.009)1 POz (p = 0.006). i HiAthHy
WS e Z MR YR B, Wik, 78 M2 4ifd
ML, H P4t Fz iK% LPP A4 i 35 i Tt is
A
34 1TAFMMEBLERWEXSH

RIRGEIG A5 R 5T R Z B R, HIH
PR FLG AR LPP SR a2 & 517 R L
X M1 BER S R ARG, PEit, AWFSEIHE
T M1 G B B T5i -4 X 3k (Cz, Pz F1 POz)() LPP 1
THAEPIA 25 NP 2208, JF 5 M1 B Y 22
EHEAT T RA R (WLE 5), 4558 8K, M1
H kL LPP R iR 22 {5 KA ) ' 228 BUE ARG

A 20
R=14

1.5F °

—_
S

0.5

BER- AL

(=)
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Abstract

Visual working memory (VWM) is a cognitive system responsible for the temporary storage and manipulation of
visual information and serves as a cornerstone for high-level social cognition. State-based models propose that memory
representations are hierarchically organized: items within the focus of attention are maintained in an active state, while
those outside this focus are retained in a passive state. Previous research investigated the passive storage mechanisms
predominantly employed simple color stimuli, demonstrating that passive memory storage operates independently from
active memory processing. However, in daily-life context, facial information processing is critically important for
human social interactions. It remains unclear whether variations in the emotional valence of faces retained in the
passive state affect concurrent active memory processing.

To address this question, this study adopted a sequential presentation memory task involving 22 college students,
who were instructed to memorize two sequentially presented arrays containing face stimuli. The first array (M1) was
expected to enter the passive state during the active maintenance of the second array (M2). The emotional valence of
face stimuli in M1 was either angry or neutral, whereas M2 always contained neutral faces. Behavioral performance and
EEG neural activities were recorded, including late positive potential (LPP, indexing encoding attention), contralateral
delay activity (CDA, reflecting active memory storage), and the whole-trial neural decoding of memory representations.

Behavioral results showed that the emotional valence modulation of M1 had no significant impact on performance
related to M2. Consistently, neural indices suggested functional independence between active and passive storage states.
Specifically: 1) during the encoding of M2, parieto-occipital LPP amplitudes did not differ as a function of M1’s
emotional valance, indicating that attentional resource allocation remained unaffected; 2) multivariate decoding of
M2-related maintenance-phase activity yielded no distinguishable neural patterns between angry- and neutral-face in
M1. Moreover, time-generalization analysis confirmed that passive representations lacked cross-phase generalizability.

These findings support the notion of resource independence between VWM active and passive states,
indicating that emotional representations in the passive state do not influence ongoing memory processing.
These results extend the domain-general characteristics of passive storage to complex socially relevant stimuli,
and highlight the adaptive efficiency of VWM in processing sequentially presented facial information. Overall,
the present study demonstrates that emotional information stored in the passive state does not interfere with
concurrent active processing of facial stimuli.

Keywords visual working memory, emotional faces, state-based models, ERP decoding, LPP



