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W OE RELMACH #f# (transcranial Alternating Current Stimulation, tACS) ] 3 i3 18 75 A IR IR T+ TAEICIZ
(working memory, WM)ZRI, (HIHBUIRAMA MR PIA—E . AR LI, tACS BRI TS5 MBHHLZ g e
WM PSR A DGR 1 AR . AT IS R 286, TR tACS X WM JRFRCR 32 HI 5455 1 BT
S TESEES 19, AHEE TR, ZR>J RN theta ST B tACS (4 Hz, £ T B R FCIZ850m HAR RS A4S,
25> S ik, AMAXHE S B ECE RS AU RN IR K, 26O s i %R I 45 LARESE, BV 5480
BAHLE, tACS R BER AR S ICICRE B AN R Sl . SE86 2 HE—20 R I, TN PP X AS A S s s e S 2511 4%
FHHES T, B S— MES IR A SRS AT S5 Th s T . i e, MASIRIR S 5 A B3
TR ST BB SRS, R ZEIR ARG T, I, TR IS (ACS IR WM A IR 4535 R B+ )
WU RAIL, #FAEGRSTREN, W EZEmiC I8, A eged e, W FZEmICICR R (HE TR iR

BORAZITREHHES

KR tACS, TAEIEIZ, K- BUe AU, 4Hz theta, OFRBHE

$FES Bs/42

1 55

P38 TAE1C 14 (visual working memory, VWM)
SEINFN T RE AZ O R 4y, 5 X e (5 B E AT
BT RIOREE . BE S0, ISR, SaE TAE
IR R FANA R, 7MY (Zhang
et al., 2019). iH 75 Hf# (Ding et al., 2023)F1#H|JC
KA B.(Vogel et al., 2005)55 7 11 R B T 4 (L1
RES. SR, AR TAEICIC A AP
255, ARG TAEIC IS5 5 a] RERR Hil A A HI 3R
Mo Kk, #5820 TIHRE AT TAEIC
A RA RO, DEGE RN T fE .

W H #: 2025-03-18

ITAESR, theta JHR {4 28 A 52 I7 H I3 (transcranial
Alternating Current Stimulation, tACS)#%iE5CHE
3 3 R TR XA ok i R PP, W GRS
RB TAEICIZ 2 B (Biel et al., 2022), X — & AT
TARICICRE S IR MREAA, ansgdE N, BHA HE
137 FH A . (Pupikova et al., 2024), HAE FIHLH] 3£ 258
7 theta-gamma E’%%ﬁ*ﬁ%(]ensen & Lisman, 1998,
2005)3L B : — A~ gamma JE WX N — 220 H, £
A~ gamma AR ELE—A> theta AN . BEE D
1235 H BOXE N, theta )% AR 2%l (Axmacher et al.,
2010). tACS R AL 128 4 5 91 4 B I3 FL AL ) 25 K
i 7% 3%, NI 52 Wi IA 0 2% 3 (Antal et al., 2008;
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Nitsche et al., 2008; Riecke et al., 2015), FE b, K4
tACS (U1 4 Hz) ] 38 i FEAR A KN theta 515 3
A theta AR, MMANE L gamma Fi#, 2
T+ TAEIE A i . (H15 B 1Y /2, theta-gamma Fl &
FES 5 TR g B, {5 B 4E+e B B
Mt alpha (8~12 Hz)Hl beta (13~30 Hz){R % . BF5Y
FW, alpha #I%3% 38 ik #0011 0 OC A X 3% 2h PR 4 AR
102 FR1E (Jensen & Mazaheri, 2010), beta X242
N4 T 3BT 5 4k H5(Spitzer & Blankenburg, 2011),
XF e HE 7R« theta-tACS AYRHE R T HEH
A B Bk 5 1 AAE 32 IR G 5 B B 3 sk o Y
theta-gamma #& $2 FH5 B ARCR, % 4E4¢ B
B AR . I, ABFSERAE T theta-tACS X}
TARICIC R RS, 5 TR AR S i B Be iy +F
SRR

S tACS TERRTF TARICIZ R I w12
1338 — Al (HR[E ST s 25 RAD A 25 57
0 Zhang 46 N & PR, theta SR tACS BEA sU42
T 2s 8] TAEICIZ /9 R L (Zhang et al., 2022), ifij
Kleinert %5(2017)Jf-7% 4 & ¥ theta JZM) tACS Xf
M3 8] TARICAC R IA SR FAE ] o X & £ 7
tACS R T5 ROCR AT RESZ Z B A Z 5 . Nissim 55
(2023)IITor ATt th, AT 55 MERE (Biel et al., 2022)F0
A (Tseng et al., 2018) /2 i & Y JH F5 A8 /. (H—Lk
W B, HAAR TR 23520 tACS FEIRCR o
fln, Fem i T, AH T BO RS Y 7 He
tACS, 4 Hz tACS B8 & f i MAR) TARICIZ A B
(Bender et al., 2019), X i BH HIl J% 0 451 35 25 52 i ofl
WRCR . HR, $BIXE {7 (Jones et al., 2019) & —
AT N ZR A RS —T Tt 4.5 Hz /Y9 tACS
XTPIR WM A IEFEPE e, e BT A Y tACS
X WM JG i 3 540 (Jones et al., 2019), 156 HH T 75
TAEIEIZH K453 2R (Jausovec et al., 2014),
388, R AL AT R R — D E B EN R . 7E
A 55 It 0 B ) A 3 e B, (R IO T AR
TCACAFAE B 25 R TR (Biel et al., 2022; Jones et
al., 2019), 4 Jausovec MIMFFTFRIA, FEAT 551X I
N 15 43 A tACS il fig 25 e T T AR IS AT
45 P (Jausovec et al., 2014), RN, 4T55 a5 it i)
R e I B e o N i) - g v ) 1
POATC IR TAE S5, S5 R R, X TAEICIZ 55
R TC W2 52 (Kleinert et al., 2017),

FRATHEN, XFh2E 50T 505 (psychological
inertia)f3 O o O BRASPE 8 AR TE 85 52 15 55 B BT

H k17 M fiile] (Haggar et al., 2019). ‘EBEMS4E:r
17 R BT PE, T B SR B0 R R 47 0 (Ouellette
& Wood, 1998); 1H 4.0 BB 5 HLE T SR i 5
I, T RE S 2 1A 220 d I e R, 1 o SR A R
(Alés-Ferrer et al., 2016; Samuelson & Zeckhauser,
1988). %5 Baddeley 25 iU M AL Y vh AT 5
SR DIRE AL ALAIERL : fEAR S50, h R PAT RS
e S S R A RO RUR WG B, Mi7EfE 55 A 3
5, HZ 5 A (Ericsson & Kintsch, 1995;
Sweller et al., 1998), RFZAZRMAE55 T LLidE i R
RGN Il 5L o 25 (AR ) F sh Ak AR B, M
M R e h AT R GE 0 7 4H (Baddeley, 2012; Shiffrin
& Schneider, 1977). X Fl H a4k A0 #f 28 FLfili v GE &
01— T DB BAG . e AR IS A2 N il A
B, 749127 > 5 B T DXl v RE VO LA ZE
EREES mrEgs, 155580 A shik, #i-
TO0 DX I PRAT 42 ) 5 SR B AIC,  00% el (R 5 7
JHA72K, 2013) o AP AAEAE S5 HIHH, theta-tACS 1] figi
T AL B AT R ph ARG, B theta JH]
WL 2 gamma 1530, i Wi RARICAZ 5K
W& MIAEAT 55 25> 5, A— D0 DX 00 FR AR, 1842
gmg A sh b ie iz 3 ANH), theta JR
THAE o WM 25 T RIPL, WARFEIEE theta J6] R 5E
MAE S, Wi A& it theta-gamma A 437 — % R Al &
(PAC) P At gamma 1 28 5C 1 [A] 25 1 5 0 o4 2
(Lega et al., 2016), MI4&Tt TiCIZRAERIFE B
15 H AT A A BT 5800 i B L — 8 O
PEATERAIE, H A W5 ZMAUE SR PR (N n-back
1£55), MELIE R BEIR A BCALE] o 1 Zhang 1 Luck
(2008)4 1 #Y 241 ¥ 208 TAR A2 A B ks
JEFNECR I PN FE bR B F8 RIS ] A A R 2
ICAE YT L, RS B 38 A B A2 3 B o
PEo M T GEHE i, BUE 585 B2 19 3 S AU
(Barton et al., 2009; Bays & Husain, 2008) 5 HE J It
RSB R IS (Ye et al.,, 2019). B4, 76 Guo %
O2DEYBFFEH, M7 ATZE 2 ER P S 5
AL S5, FRREIN tACS R, fm P T IR
2R RY], mIREEHIATE 4 Hz R0 T ICICRE
ERTE, (iR R . XS5/ 5 b
R TAL S5 Ja it gl e, HIZ 58I R
OERNBUS LSS RO Bk, AR E IR RS
S B DL AN Al S 3k O BRI IR tACS X TAE
WAz FATRBE, TEAT: 55 T 46 Al it o ) 38,
AR AMARY theta #9138, LE#IRTEAT 5500 191 A
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AIRAS R Z T H, T R e e 2 B 1 R
1M 72 AT 55 0 it n i ik, o TR A SR © A sk,
theta-tACS HIlFU A FFASTE theta JEI, W2 EE
gamma PRIEEIETHE A KB B PATROR, BRI
JokE B T

AR, ABFSEET#Y\ 4 Hz 19 tACS Hl3#%
TN T4 55 AN R B, SR 25 T B B A A 3
WA 2 A BRI M, I — 25 B AR AN R4
F P IER e, S8 1R, B BEAL S L E S
20 R — 25 20— 1E =) A5 300 34 (2R 2 - - 1E
K)o TESCHIIAL P, B TEAT 55 w0 4A By Bl it fin
tACS HlFL, FEACAAKANGT) theta SR, ABATEH
FILAAETS, M FBO, Higi AL, id
(OB PETH(RBE 1a). FHIR, 75 RIS x5~
Wy BEIE B IR B 5 ki P 2L LA 8, g 1 5
Guo 5202178 —2, 0 EE AR, B0k E
TR 10), FESCES 2 v, FRATTHE— 2B B UFSL 50
1 IS5 R IFRTT theta-tACS S 15 BEAE [l MATE BT
55 HIE BB B9 5F IR 3 P SRS o R AR O 78 P A~
ANTR) AR 55 (BRI 1 AT 55, G35 T B AIL), &5
Bk X 7 5E AR — MR S5 M S I BEZ TR %
tACS B . FRATHED, YA A TH X5 4287 4T 55 BT,
theta-tACS 3 LA T EHLE], BENSHT 0L A 1155
(DN R, EC AR 40 7 4 55 1 R st 5T I 8
8o A, XFHE S KUL, AT N 5
SR 1 B RN AH — 3 (R 2a); MTESE 420
AT 55, B T BE 2 FBTAR I AT 55 e U R 19
B FRENE, FRATTHUBIHZE R 5905 1 By S R A AR
[F] (fEt 15 2b)-

2 SEEY 1. tACS HIEEHHLA TAEIC
LA AT TR W FA) 52 Ml

ST 1 OfE i R (ACS TS R By ], ik
WO TE 25 ) B BOF IR B, b F AR Bie A2 3 8
R, M %L tACS JllFLET HLIE 75 23 5% M 2 0
XF WM R ROR . TR R A 50T, BT 2k
S BEZ Ak EZ T tACS R, IR AMATEAT ST
U Z B T 22 BTS2 R T ) ) 7
B G A B g, WU, eSS By
Bl 5 RS TG Z i, 0 RIEA BRI
21 ZLWAHE
211 SEIEFIT

SR 2 RIS ] Se il vs J5 30 < 2 (Ol

WAL B vs BRI < 2 (TR 22, )
FRITR A e, H v 38 s ) 2 ke A8 o, 0 9 2
RURPHA N i
212 #Hik

PER A EE /K- BY RN H: f = 0.25 (Wolinski et al.,
2018), a /KFH 0.05, ZilAs Sk 0.95, Jexisy
Mrig sl B kA 20k 36 4~ 36 43k [ W)
IR 2= AR E S R A B S5 T ARSI, F
WS FEIFE 18~25 % 2 [al, P34 HE 18.97 + 1.40 %,
Hop Bk 12 2 BRI AP AL, —dih
SR, —dUh R R, A g S8 IE
MAIEH, KO, B RGN, A
PRI R [ RS NS S, SEH6 T A T 2 G )
B, FAE LI 2, AT AR AN BB o A S 56 38 3
PO K2 AR I 2 51 2 (A R w5 . 2024L.S06)
MIINAE
213 ZRIEHE

SCIGFR R AT Matlab ST 8, REOA R
BAE 23.8 ~FWIRBE B HEEN 1920%1080, kil Hr
FHN 60 Hz)o HRHETT S NIKG, BRAsTs Sse R
150°, FERIE A E, FER AL T2 4 i1
WH, AT R A B IE I {6k
(FLAA : 0.8°%0.8°), A e & 4 I — A>3 5] 43 A1 1)
360°8 (a5 [ BEALIERE . b2 [0 22 (0 &
DR300, HEd S @b Z BB A/NT
2°, Mz R R DR OO, OIRKIMEK R
8.2°, IMANIEEK 6°, .G SRR, 4.5%,
A AE KT O A0 A A T 38 19 Bs 8] 56 B 56 9 4T 5%
PR BT AL 2R 60 cm,
214 IR

KH Guo % A Q021) ST, S5 A
WK1 PR ARSI R E S 2P 1000 ms Y7L,
HESEMN 200 ms — MR ARG NE %, LIE
R TE AR R 5 B0 B SE A2 B 3 T B 22 i B A
Ho #FELR 300 ms BHCICHES, A4 4
A, B & 900 ms A AR EA RIBR I, 7 st fa) e
PSR B rh e IR LB —A4
W, kA — I ey B S B4 AT,
o M2 AP b A BOmRL, SR Bl bR
FEEIR e BAREE, RRLLatiE) 3000 ms, &4
Wk, GRS EPLIE RS AR . B R ny Jr Bk
BRI B R T AL P LA EL 45 o SCI 54
mAREME 2 iR, ERSEAE 300 MK
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n a
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1000 ms 200 ms 300 ms 900 ms 3000 ms >
Bl 1 SRR, FIERA AL PR 4 O, GRZFBEAAER, ZAMANBENAERE . gl HFE

ICAZHT AR — M @, R EWLAR TR, TR .

______________ >
%3 IR
LI
A—————————— >
%43 IEFEE
N\ >
4.3 BT 55 %3 B {ES
L2 .
S >
%3 S %43

P2 SEE 1 RISESS 2 tACS RIS RS SR IR RO TRAR I . S25 1 b 2P S e il —keakS s Hl
W o R POAER 8 BRI R A, e TR — A . 525 2 sh e S B e 55, —FpalseSm
AR 55, DA B 58 BRI P, LA o] (8] B — & o B (0 F) DR P 3R s LR, 0 1) DR v 3R s iR

W JLAAT Sk o A AR TN [ B,

215 ZEIZmBRIE

ALE R HPGPEA Neuroelectrics 24 R A7 1Y
Starstim8 Y #8547 28 i A2 it FE I B (tACS) o TEH
PR R, B2 P A A ORI Sk B 7 2 DA
KR Bl 5, B PSR KRR Y 5 cm x 5 cm
SR A B Tk K RIS T T B2
(P4 IX), ZHHEMNE TAHME S LI, ElicE
ST, RO S AR B . BRIk
B ORSGR B K 1500 pA, 7RSS —BVY B, 5o
JI 1500 pA BRI, WEERT S R OCLI I EHAB A IE
B AT, IR iz B 47 BRI,
TUIA 1000 pA FF4R, LA 50 pA KK ak 100 pA
KB, H R R BNAT LTS R
e e RO B 55— I B AR B — B B iff e 1Y) s (i
AHN PR FL L . IR S AR . 4 Hz BRI
BRI 7E 4 Hz FREARAE TS, SRR BT
G B S A 5 R R, DAL B

HE 2 A Sk 2 (RO P R IR 1) BE

ALBE AR TR IERGE o I R ) 7 2 R
1261.18 = 196.38 pA. BRI BEAEIR A . HIBS
WA IR - 41% K 4 Hz, BOR7EIR A LS o5 $hT
1255 B il B b, BT 4ERETE 10 kQ LLF
P ZE 9% X050 ) 42 32 — R LR S — BRI, BRI
AR R FEZ X IR, 0 A [a) Py . RS 58
Kem, et B S0 AT 45, BEoR L A R AT
RN o SERIFRAAERZ 10 4380 RS 74020 (&
Jtst), B JE A EZSE S, W [A) 4 2242 A7 8 4% B[]
YR L 2 SR I A5 o 5 R W e A T T R R~
B J5 TF G232 RO T8 S5 . PZH B tACS B
ST T] XA 20 434 o5 R 2 AR SR a0 AR S g, T
PRSP TS BEE A R — Bl vk S0 ] b — S,
HR LA B 7. SRR H I, 9
TGS [ B T H2 32 I R e
22 HEHH

W12 8 45 AT 55 v A 1A VR ) i 22 1 2 38 2o K
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H AR AR A A AR TR, P LA T A
LA, EARERE R . 7F Matlab 1) MemToolbox T4
(Suchow et al., 2013)"H1#EHL T StandardMixtureModel |
SwapModel fil VariablePrecisionModel X = /™4l %if
ZEAHEAE AT I LA, DL {F BOE ] (BIC)
7%, SwapModel 5 VariablePrecisionModel #H H %5 Bif
(ABIC SR SA-FAT— MR, IE(H SR — P AUR),
FUHI R BPFY ABIC 8 141, B R ABIC H
1.59, 34 25 MR 3 VariablePrecisionModel, 15t
VariablePrecisionModel fI T SwapModel . Fifi J5 #F
StandardMixtureModel 5 VariablePrecisionModel i
AT LT R, BT A9°F34 ABIC -2.07, &
FIBCF R ABIC h-1.59, Ht4 25 il L
StandardMixtureModel . % & X 2% {H %% 8 H
StandardMixtureModel #EF7HLE 704, LIS E] M,
SD #1 G {fi(Zhang & Luck, 2008), %A% % h #7175
MG, —DRARGCAC S B Anic iz B EA
THORICICRIE, I AX S BURZEE R —1H
FAFEME M FIbRfEZE SD M K ZERT M . dmirE
TCIZ A 5 SE BRI E i 22 25 0 158 22 8 31 1 58 B2
SRS SO, IR SD (E/E Mic e s EERY
fehr, BV SD B/INKEEEBR S o 5 A B R A T
G: B A e, Bl 8Os N R R T
BEMLAE I, W0 22 S8 R 3450 5040 . 240 G FRoRElL
T BRAE L 2 AR 3 BRI 2%, W] FRoR B e A 1Y
BER, G EB/NMOIZA TR, Witk G 1ERAICICEk
RS, 7R RS R h, R
i FZ AR AL R 22 (H T T8 # 5 (Guo et al., 2021;
Long et al., 2020; Wang et al., 2019; Ye et al., 2017),
23 LWHER

AR RS R 2 ) S AR AT G

1 SD (EAM RIS, SRR, Sl by
S84 P O 5 5 BRI T Y SD fEL(r (17) = —0.375,
p = 0.138)F1 Gt (r (17) = 0.146, p = 0.575)&BAHH
X, SBORIELCR SDE(r (17) = —0.14, p = 0.592)
FGAE(r (17) =0.058, p = 0.824) AKX . J5 M4
2 H B R L SR EE S L R Y SD E(r (17) =
—0.268, p= 0.283)H1 G{H(r (17) =—0.301, p=0.224)
HBAAR G, S T # SD fE(r (17) =0.113, p =
0.655)F1 GH(r (17)=-0.111, p= 0.66 1)L K .
3156 BH A 1 A ) L 9 2 S O AS 4 e g S
LR
231 SERlEA

SRR %A (4 Hz AT BRI < PLBF 135 (A2
PUEF 545 0P Y 2x2 5 A2 0 4y 22 3 AT o) Sl
AR GEHF TG 0T . G553 IR - Bk
PF RO B AN 3), F(1, 17) = 5.59, p=0.030, 3 =
0.25, 4 Hz JFAF T A5 I2(0.39 + 0.020)IKF
BRI 25 F T BYAE I (0.42 + 0.02), t(17) = —2.37,
p=0.030, Cohen’s d=0.56, FWATESCHIHLH, 4 Hz
tACS A Fb T B0 R 98 48 = il i T AR 1012 %k
o MEFLEI ERON AR, F(1, 17) = 1.00, p =
0.331; LET P I Ffil i S R 28 AN A B 3, F(L,
17)=0.75, p= 0.400,

SR A 25 1 (4 Hz AYEORI) < ALEFE35 (42
PR 547 WUEP Y 22 #1424 0 X S il ik
41N SO HIFATGIT T, RN J &M
RN, F(1, 17) = 3.66, p=0.073; #EFFi7E
RN, F(1, 17) = 0.08, p= 0.248; #LEFFi5H
RS A HRUN A2, F = 1.56, p=0.229, &
WSk FH SE O 25k 21 19 5 O 2 6 9l i AR e
TG BEA W I A 035

. - R )
— R
osl Bk ol E—
G) 04+t Q 20+
02} 10
SRR = SR R

K3 ZelE O Se R AL AUS BB BRI R G 845 R (A IF T A LEF A RLE) . A PR S i L AN R AL ORS 2 SD

ét% o

T BRI GEEWRE BARE AT S0, TS SD EEMRE R M TARICIORE . 75 G Fl SD 458, JCibseiiliod 2 /5

WA, BB B, = AR RO A



832 N H

58 4%

L

232 FRlEA

KRS (4 Hz FBORIR) < B2l 37 (42
PRET S4B 2x2 H I L7 22 23 B dd s K
HAENR GIEHF TS5, G5 WE 3 s,
R A RO A B, F(1, 17) = 0.62, p
=0.440; MY FRNA R E, F(1, 17) =034, p
= 0.564; 5 2 375 FfI 55 A 28 B0 AS Wk 2
F(1,17)=0.02, p=0.881,

KRS (4 Hz AR < B2l 37 (42
LT 54 IR Y 2x2 F1 A2 25 e B et S
HnY SD HFATEI T, BB BB E
B 3, F(1, 17) = 7.13, p=0.016, ) = 0.30; 4 Hz
TS E T B SD (E.(17.48 + 0.47)/N TR M 414
T SD {H(19.27 £ 0.69), t(17) = —2.67, p = 0.016,
Cohen’s d = 0.63, FKHITEJ5 I 4L, 4 Hz tACS Hill 4
AH BET BRI B AR 5 4 = ) T AR IR BE K
M3 ERON A B2, F(1, 17) = 0.05, p = 0.835;
P 2 37 R A A 22 RO A 3, F(1, 17) =
0.57, p=0.461,

SEEy 1SR EMCHRAETES, Rl o B 2H O
F2 32 AN R 1 i 35 54 45 Sk 3 58 AR 9 TAE I
TCRIB AR . LR LI, TR AT,
S BRI ALC AL ORS BEAN AR, 1212
MIEE AT GBI 1a), Ui tACS FIHA BRAIT
AR R theta S, G 280w i AE S
RIS T, SRR A, B e i 5L
HAE, IR R T CCRHERBE 1b), Ui B
1) tACS BIEAFEARNMAD) theta HA, T2 42T}
gamma PRIE, YR H ICICRE . £ L, SE 1
P E5 SRUEB, 35455 19 585 T 2552 tACS
YRR

ARSI 1 3E T tACS 54T 55 0% % WM i
PR, A 3 5 s 75 23 HESR 31 ) A AN
R AR S s AT, R, FESCss 2wy, A4
PO SE AN [/ AT 45 D 4h, FESEE 1 g
KIAE AT I X — AR g (RN, FESCE 2 o 2o

XA,

3 SEEG 2. tACS RO 5 mE A
SR AN 22 78 BT 55

S 2 MR 1 RAEAL B, PRI RS
55 WUF XS tACS BT RO JE 1 25z AL 2 H Al AT
g5 HARRUL, BRI T IME 55 1) 25 )
FNER S, TE2H — 55 10 2k T B Bt in 3R 35,

2% T 55— AT 55 R U R 55 (7] T 5255 1 045 K
M T AR S R UL 55280 1 A el Ac
AR o FATH I —4F 55 RIS AR 55 25 3
5 SIS 1A SRR S IR A 1 — B
31 XWHIE
3.1.1 LI&igit

H A0 1 R 0 45 R A 52, A
IR S I B X A AR ot o AR SIS SR T 2 (T e
i) vs IR -E ) x 2 CRIFESEAL: H vs B RIIR
Hirite HrF & ek n AR, R AR

A

312 #Hik

K H G-power FA X A S50 P 75 HEAS T A T =
FiI 2347, EHL Cohen (1988)FF /K F-HSN H# d =
0.5, o = 0.05, FEitHs Ik 0.8, 15345 R A4
FEARRE Z /AN 28 4>, IESCRIL 2 4, 2 5%%
56 HIEM KFAECEME 124, FRTEHE R 17~28 %7,
SEIAERS M 20.96 %, SD = 2.89 %), I HIRIEA
B M. TOEGS . 88 EY e
HICHKE M s sl BB AS, I H AR ML Z A3 A 42
fid ot A2 S T S8 o e R AL A TC 3 P
WP, FEAUFHSA 6 24 B4, LRI FTaE
AR T A 1 1352C S IR G [ 2 W IR, 7
S 4 R G TR KR LA LR B AR AT A N . A
S50 38 Ao PU IS R A PR D & (W A R
2024LS06)IARE .
313 ZWMBRHKIE

SCEG RS MatLab H T HAH PsychoToolbox
95 MR, RO RHE 23.8 B 1920%1080 43
.60 Hz T . 5N KA H SRR 150°08) i
ANGE EE O AR TE— TS L SR E A,
SR 2 B 240 60 cm., SEE4Y A AN B BE
H g — 8 LA, I S Rk a0 vk 52 5 #5AE [7]
— B BN 58 o AN B B AL % 68 [R5 Y
R FNEAE S5, DL R ) 4R S 19 25 2 A E 5K
1555 o G 2T 55 #0240 MRk, 7RG #4)
I 22 18 H 25k > B Be b o s SR AR R S 5 o 1F =T
5 HRIE 200 IRIK, Tolw 256 M5t, 438 5 4 block,
£~ block F 40 1> trial,
314 XBERF

SR T A 43 i) o B 5 RN [ A 55 1 2 2]
FIE L, WAMES UF REHL, — 8k o8
WAL 55, —Paase e B T 55 . i lalg
OGS ANE 4): LEIFHEEH—1 1000 ms
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1000 ms 300 ms 900 ms HEIR N -
Kl 4 B g m Bz SR 5 R . BiEiEsT, 76 4 VE LA 4 R A AR R S
T, 258 20— 300 ms T2 MR, 2247 315 ZmIimEBERE

£ A AR AAIE T TE (AR 0.8°%0.8°), TETTE
H S IR B RN T 2,59, N—AN 2100 A ) 360°
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Abstract

Previous studies have demonstrated that tACS can expand cognitive resources, thereby improving working
memory (WM) performance, while some studies failed to observe a definitive advantage of tACS in boosting
WM. Regarding this ongoing debate, this study sought to explore the effect of tACS on working memory by
involving the factor of psychological inertia. Psychological inertia refers to the unconscious, automatic behavior
of an individual. The conflict between psychological inertia and rational decision-making could lead to a loss of
optimal choice.

In Experiment 1, 36 participants completed a color recall reporting task. Active or sham tACS was applied
before or after practice to manipulate the amount of memory resources at the initial stage. The results confirmed
our hypothesis that participants who received active tACS after practice (post-practice) adopted similar memory
strategies to those receiving sham stimulation due to a psychological inertia. They exhibited a trade-off between
quantity and quality, i.e., post-practice tACS could boost memory accuracy with comparable quantity; while
pre-practice stimulation improved memory quantity with comparable accuracy.

To investigate whether the regulatory effects of the first task would carry over to the second task, 56
participants completed both color and orientation recall reporting tasks in Experiment 2, where tACS stimulation
was applied after the practice of the first task. The results revealed that memory accuracy was improved while
the quantity was unchanged in the first task, which is consistent with the results from the group receiving
post-ptactice tACS in Experiment 1. However, the memory quantity was enhanced and the accuracy was kept
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unchanged in the second task, consisting with the results of pre-practice tACS in Experiment 1. This indicates
that, psychological inertia can be disrupted in new situations, leading to new strategies.

The regulatory effects of tACS on WM are modulated by the timing of stimulation. That is, pre-practice
tACS influences the memory quantity, and post-practice tACS affects memory accuracy. Furthermore, the
regulatory effects that were established during the first task may be disrupted when encountering a new task.
These findings clarify the optimal temporal window for tACS intervention, providing a precise reference for
clinical cognitive rehabilitation, such as early intervention in Alzheimer's disease.

Keywords tACS, working memory, accuracy-quantity trade-off, 4 Hz theta, psychological inertia



