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TAEic1Z (working memory, WM)&— Fl 5 fiY)
INHIRE JT, REHS dn A R it — B st 1] | B N 1Y
5, JFAERMG o X S5 B A THAE, T8 RHE
AR, TAECAZ S A A RE ) BB A G, &
— S S GO HNE B AL X T E R TAEICS
(verbal working memory) T FEH M A, M B2
AT, A2 DL g B (chunks) BB 2 E 470
TP, RS ARG, AR Z i
FRAESEATINT., HRTASLIMRARZ, (Hi ARS8 —
N E5iE.

> A0 OB e B R N T e AR IS
(visual working memory)s¥ i3 48 B ic 12 (visual short
term memory, VSTM) I 4ER¢ B B, 1042 /035 H %, BP
1212 13 (memory load)Xic 2 R AE R EFr A T ERY
SO, 02 T B A N A — Y (B, MARY
17 RBAh 25 0 3 R, XA BE R ID 124 &
(memory capacity), AJ LLifi it Pashler™ s # Cowan'"!

M TAEEI, #ERKG, BIL%S, LILEE, CILEHEZ

Bt A AR T EAMR IR I S R, — S
AT AMFFUESE T X —IANF R R A AE, BIAS e
AeFr— BB AICICRAE, B s T TR
T2 B FE A 58 (slot model)™, ZAEALEL TAEICAZA
Ry W LT [ R AR, AR RIS PR B R il
W H, AP rym 8 G — A, WmEA
L= ORTRR vy R A T PO R ok v 5= R Tak raes M S R
ARG, HRICAZ R EIF A R — DTS n 2 &
FEACAZ B B3 o vy o R A, SR RIS AN i
(memory precision)# 4 &£ # L A28 k. Zhang Ml
Luck"758 #:F pR 455 1 7 A5 2 TS 1248 = Ad Az
FE 0 25 B AH B ST I S FE AR, BB A DL
ARG, W AR AT R BN, ST A
R IRACAL 25 1 FIORS i B B AR 22 7 Z IR T AN A7 AE b
R SCHE™, i LA AT B R B AN N R 2
R IEAM KRR, RANMRAICIZE A A iR
T A L AT UL, eI AR B 7 e RS
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S TAEICAZ PSR RO TAT, 30 4F SR X e 12 3R AT
B E MR SR 2, 21 T TARICIZ /Y BT s
#l (resource model), IR A 5 A AR A B K RO AN
[ Z A 7E T, BRI ALE TARICAZ U E —Fh S
FR L IR, 782 AN ie25 B Z [\ a] LLAEEE, i
HIF&A — W r it 3 &oe ERR, &~ id1e
i H A5 2 A IC A2 BT IR 1Y Z2 /0 W ke s HLe ARG i
14 fe ARG S R R AR A — LR T AR IS A2 40k
W — AN IR, A RE T A R I Y S e v R
SRS TT B (3R A,

— BB Ty BB f L PR A% (functional magnetic reso-
nance imaging, fMRI)SEIGHTY K B T ) 46 X5 T4
AL RAE R EZAE ", Courtney 55 A
IR | T5 R AR NS AR LI R
BRI, X E WAE AERORL FIESE T RITEAE A
REFEBN Y AT LS. 3 80 52 56 Tk 45 3 I A0 58 T
YEICAL I — A0 B 221> fing X e [m] B A A9 D0 000 3,
1T 35K 6 A figf 0 b AH 50 57 ) i DX ABE ot =2 ] o] AE AR
S TR B TE) N SEBRAE B A U, LA PR UE fil 22 0 2h 76 K 1
1) Bsf [ 2E A% 1 [R] 20 M 4E R A RAR M WE? Pl 2 i 2R
R R B s i [R] Ay HER, AR TR 2
YIARICAC R AE W i (R R, LA K &2 0 X 2 [l 45 8 38
TR AR, 30 5% N T8 R A B 22 AN L,
Jai 3R HL A (local field potential, LFP)FI4: % it Bl 4
Jiéi . (electroencephalograph, EEG)/fixi it (Magnetoence
phalograph, MEG){*5. #H LL40 L FE B IF 5T, S
PEAF 5 B 58 B0 038 o, 3 BB A9 2 B OCEA T A
A 2 9% % (neuronal oscillations) %43, X fZ B T K
A 28 TR % L A B FL A R X 2 AR A AR 1 A
PR AL, WG A B TIRAT T it &G sh i sh &
Ak AR, DT R ST N HIE BT R R R R Y HL
U AR SO R 2R Y R L E T AR R
TEHERF Y B . 0 s AL KRG 4 FE Th AR .

1 PG M CIEIC e R B B b
TEH

FE A TAEICC A B 58 ) 40, W58 5 4T
B 7 &I T AR ICAZ P BRIC A2 R E 2 15 4 2 AH OC 1
ZRGEe, Hrh &2 1 Ztheta, alphafllgammalffi
B AN R B i ff 2806 B Z MR AR B 24 A L
PR, (A58 T ARSI 9 28 v (4 AN (] i DX A% )t =2

[ BE) A, LR S8 O SE TARICIZ R AE A4S

1.1 AT RGN AR

Theta#i Bz (10§ 28 15 20 UL T W6 14 28 3l ) 10 g
L YRR T AL . AT ECE HAh g 3 SR,
theta il B #2842 37 Wk 35 3 o, Horb b o 35 44 19 A0F
9% 00 A MY & BT AR AN A3 A AT 55
A 7E R UL B theta %7 . KahanaZg A 1O F 19994F %
FHEA B[] | e 225 ] 43 3 23R DA R v £ M LA it 7y
PN i R, (intracranial EEGEUEEG)H AR, BHIRAEAIES
[B] S AR 55 B B T thetali BE M &Pk 5, 1 BLIR
T B R A 1 SE IR AT 55 IO ARRAE. SR M, X I i
W] theta i B 1) il 28 4R 37 J2 5 25 (W] S AL AT: 55 v G 23 ]
ARG, IR BRICIC L A OG. —SEF 5T IIE K theta
BB P 283 B i SCAE L TARIEZ bl S
YY1 HoeRaghavachariZe AP0 5% T 505 5 A
1E 56 28 L i v T A 1214 4F: 55— Sternberg (£ 55
A B9 PN i FRLAS 5, ZE 2SI X0 & B T theta i 19
INFI T 198 (gating) (I BR4, BI 24 52 56350 Wk 14 s ] 4
JE R A AR, thetadii B IR MR A9 4 SL I [a] L 25 B 2 &
RGN AL, W HAE YRR B Bz theta i B 14 i H
I Bl 23 Bl 25 012 3% B T v i 34 5 17 Jensen A1
Tesche ™" 3R I 07 0 H # #1 KL Y Sternberg (T 55, 1
0 A & B thetadi 1 B AT ZS LAY 012 B 2 A0 R
(Load-dependence). — &I\ kX Fin i I T 40 1 A9 theta
T SR DTS ] ) i e S, R T R FH S B
N R 2B 22 I AE TAEICAZH, thetalfi
B b 2835 2 R B R, T DASE IR
10 B ) R 205 B A, A T 1 R XX A 5 i X
H BT AR A, DU PR 22 i X 3 (] 58 Bkt
I FRAE I 4EFF.

TENZEM T ST, alphaiflf /& & Pl S i
LB AR R B, TR A SE I R IR S
¥ B BICIR ST alphalii B A9 #2836 sh R0l i 2, T
TEIE A AT AT 55 alphaill 2 iy 52 B i 3K B R,
R R 30 th — B L W) 20 09 3% sh =X, e AfTTIAh
alphai B 14 i % 217 B B 110 2 K i 7 — oo e JEL B 2 R
BURAS, S5IAHE 3h 2 A 2 AR A E O R P R
1 )5 22 0 B 9% & B alphadifi B 19 i 2235 Bl R 8 S5 e —
RPN R, TEAR TAEIE It & 3 T i 2
alphaflg 7% 21, Hir Jensen®5: A P4 % )5 3k #Balpha
BB Th9~12 Hzf P 2R 75 16 sh e 112 4EFR B Be &
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B BRI 9 T2 12 S 28 R B A e [ Y R
(tight temporal regulation), 7 HHalphaif sl (1) 7= 4= i
XRN 7 BT TAEIC A2 B9 o 1 %A 2 LR sl Rl 2 1 B &R
IDHOE5E F AR TAEICAZ P H BB alphalii B #h 22 1%
R HEES S TCAE 50, i m & i
F 5 A7 4 XU AU A S b B 52 i B T alphafii B 119
e Hl/E B3 JensenflMazaheri®>31A K, X
Filralpha A 411 1l 25 7 J2& — BN HITE Bl i 1145, R
1} alphaiif 2l (938 s K AT 55 JC O X, (A5 2
B A% i B AT 55 A0 S o X rb AT D00 T, DT S B
= E TR, Tuladhars APV 508 1At
AL Sternberg ifF 57 L HE T WL, A& B alpha il B 1Y
ki 175 2 Bifi 2 1 A2 5 28 B 1S hn g & T -, MEGTE
3 & I X Fhalpha iy 34 58 R0 0 = ELUR B F AL 14 B,
T 3K 2 i XA B2 S 5 00 AR 1 T AR IC 12 R AE 1 4t
£, B LLIX B alphaif 2f) S 135 00 40 o 8 6 ) A
Z 5 FMH . e TAEICIZH, alphadii B 1)
PR O T iz X A HE 2= 5 PR s D e I 4R H,
PIERE DH BE08 H T 10 58 TAR TG I RAE 4 +5 A AH ¢
NEE LR

PUAE B 5% & B gammalii Bt 1) 24k 1 5 5 %
Z W) i B0 1.5, 1 Tallon-Baudry 25 A P2V & B
TEALSE TAEICAZ ) HE R By Be A7 7E R 22 ) gammadk 17,
B UIESCAE Z PR BICIC R AE R, gammallii B 1)
P2 TE A A A = . fEHoward % A PO A
Fi5 PN G FL AT T, Sternberg AT 45 X2 A2 1 4% 3 47
B, Kk gamma (30~60 Hz)4 BE# 28 335 1 T 2R A
1012 T 2k B A A A B AR Ak B, 3 2 5 — YR B
gammafi 1% 5 TAEICIZH 2 W IRic 12 = AE B ic A2
HZEAAERSENSB R, AR E kK IHE
WA b TR S IC L e S R R B T B,
gammali B (48~90 Hz) 1 221 Sl i 2 - B3 A i L 17
P E 12 B ) T i ARG R, IR UER T
y rf gammaliil B #2835 B AE N AL T AR IR g
FEAEHPY. A5 AR R A58 2 & BT
gammafiil B 1 1 28 75 sh £ 2 5 54 S A SRR ig 12
FAFMLEFEDY. FESE TAEE 2T, gammath 24k
A FF 58 AR RRIE S A, AR A SCIE IS /AR 1
iES

1.2 ZRBFh IS b & 1
RN 4 i 22005 Bl (4 2 I B e 2 iR v, R
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2N EUIN T #h 28 56l Kam oY B 4k S e
TAEICALAT 55 V5 Je 224 W B B 1 28 355 3 P01 L
i Jokisch Al Jensen'™ Fi ELA 3] 5] 15 &, A9 T FLASCR 38K,
& IR N 38 1% 1 alphadie 5 32 22 1 5% 4 5 1 L A FR AR
B, T AE P A gamma ik 35 ) 3 B R DT 4E R
fLEE WA B

LA AR A B4R UL T 2200 B i pl R FL TR B
JE N [ B0 B b 223 sl 2 () R A7 (5 B 28 B — R =X,
XN B 0 58 i E A B L. Jensen il Colgin™!
BART ARH R ER RN 2R A M S, K
o — i A 2R A U R gamma B B
(80~150 Hz) #4841 3% 1) MR AEL 25 32 BIK A0 % the ta il B
(5~8 Hz) M 24k P AR IR VE ™), XA A4
BN N B BT 3K ph 22 TU AR B 2 (R R AR Y 22 B
YER, RATBEXS ph i fa Bom TARZIE L. a4
Bt TAEIE 12 0 SE 50 0 58 Th o & B T theta A 437 74 1l
gammadlg i i) 45 )4 A5 B 4 1047 b Axmacher %5
VTV fisi P i R Y S B T B, R T L A 3R
Sternberg SE 8 AT 55, B IR AN AL 1 7 B UE T
RAT A 22 4 3 AR A 8 ) v AR 325 i (L 1Y) B Al R
R PR S 1o cheta 3 B 1 A 28 % 355 (4 AH 7 47 8 X
beta/gamma¥i Bt Mg 1B (1) P8 i, >k 52 B[R] B 4 45 2 A
TAEICIZFRAE Y, 35 B 5001 B Al & 10 0KS B B 38 25 52
M AR AT o R B, e nl WL, 7ERLEE T AR IE 1,
HA R FEN D) e i 24000 B i 224135 o) o 2 W) &
1, SE RS TARICAZRAE A 4R+

1.3 X [l peR g hih [R5tk

kA sh A B BIE ST B, PR T HEZ A Y
28 HAE AR T 1 S 4 25 TCHF PN BB 0 2850 A0 Bl Y
AL C R, 1 ELIX R A 28 G AR A7 [R] 20 B 35007 7E B ]
25 (Al AN 3 b AT RR S, BB AS R T Mo pR 4T
Z 10 52 BAE B, Rodriguez 5 A1 Y UE
HIARAL )20 532 5 N0 AITE 3. XT3k B2 Mg
P, R — P ) 50 A kG PR 56, i S 38 ) R 8 0
Bl 1 Ja 355 3 HBL AL T AN 2 B0 A H 7 (action potential,
AP), X B[R] 25 P (synchronization) $8 ) /2 4 it
X2z [) #2840 T O AE A 6 R VAR AZ ] 28 B3 2 [
— A DX Bl 2R3 S D R R I, X IR TR A
T3 VA 28 00 2 ik 5 fRL 07 A9 ) 25 3% 3 0. R T4
WAV K 2 i IX fy 3wl 2 5, o] LOE R —A4~ 4
A5 2 099 28 Xof A5 8 B T#R1ERY. B A B &



iE R

IAEICAL RAE LR B B, %00 1000 28 77 76 RS L Y
MR 24R % 16 3h 14522 53 4, Sarnthein®F A PPV& B,
T4 R B A B2 )2 22 (8] theta i B i 25355 2l (1 [R] 20
PEA WL W A G aR, A B9 R BRIl AR T 21
WAL (1 [7) 25 1 ot 26 0 gy 142420 o rh Palva i L 21R
F %t 3R DT Bg 4T 45 (delayed-matching-to-sample-task,
DMST), 45&EEGHIMEGHH AR FB, HM&(E A
MBS R AT, R B ARG A s T 4
L TR A DL R 2 AR 2 G D) 4% RSk Y
2GS, TEICICRAEMLER BB, UL E IX 2
[A]7Ealpha, beta X gammaiii B b Y AHAL [F]2E1E 2 — A
PRFFRRE By, T FL5 T80 DX Ta] 5 A AL 6] 20 P 25 Bl
TCAC B B b T A 5 . 3 A DX [R] R 2 T 30 A (]
R AT LA VR 2 Bl A i TAEIE 12 Th i ph 22
FAEAE R G ERyHLH.

2 MG TIEIdCE s fE M
WLAE 19564, Miller™ Sl it #1442 | mFRiCIZ)
FE R = AN S, R AR NI R =7 A 4,
R T ph 27 B 77427, AR IR T 40
“ZH P (chunk)” &, DA Ay 8 2k ) ol AT 4l S ml LA
PIONHBL B, AT 68 PR R 33X 0 18 ST AT SCIK TS 1 R,
S MES R I, ZEIFRAIRZ R 1A
PR BR 33 A ) 41 YR ABIF 5T (5 UL Cowan 120 1 54 X}
XS SCAYIEIR). EF20014E, Cowan'™ 3@ 3 PR AY
ZEMR R R B, A TAEIC A2 8008 BE A2 i B
FROEAZEA, R T Maniire. Tt man
BF T2 2 AT BT 4, AT Ao B A
PERIATTAR LA B A PR, AR AT A
PR YIR 5 1 A BE AT X — AN BR 1 75 5 B ph 26 ML
N VRS20 S WA NS SO (i TRl v
RAEMYERE, LLR TERACAZ R AR I PIH],  Re XU
S A [R5 E: A R L AE R SR e s g AR 3=
TE RS2, ] DAAR 4 2% 2% 1 ik A~ e g A 1
WA RN, FF H AT LA 75 0 55 7 0] % P o ek
LR NS ERIMEE N R R —2, A
HEZ T RO 2 IE s 5. Sauseng®s A PP
FH 3 A 5 56 9 5 0 SE AR DE AT 55, & BLX S &R
JIT XSS N B A 28 AL 2 AR R ST R R R S B 4
Fr 5 Tt Hhtheta(5 HzZ: £7) Fllgammakil B (>50 Hz)
(i) g B2 A0 B R A2 ) 28 A O, i % T A B B il
I Flalpha(10 HzZe A7 )40 B B9 2206 sl A7 O¢, I Hal

1ok H A2 2 PR ) (r TMIS ) 1) SI2 36 TF B alphafii B2 A4 28
R RIS EEOE! P/ PSP SR R N UE A (2
TRV

AR AR S, S BRI f5 k3
X 4E 3R 6 Bf (contralateral delay activity, CDA)H I
1B AE 18 AR 4 b Sz e T AR 1042 Hh LI 12 12 0 1 4 L
L CDAR—Fh 2 RS Uk, 8 T EEAZ Y ST
S50 SR R ) X0 955 8 (670 3 ) U 2K T 000 G 3% 2 i A+
1 P 2 6T i o D2 B 288 A T 39 DR (B XA
5[] 000 o 355 2 22 TB) Y 22 5 B OR), YIS S 4k B B
M AR A A T i, CD AN (B 2 9 s 31 T .
H:H Vogel fllMachizawa™ i BF 5% % B, CDAMEAE 1)
Tl 52 B0 A 78 e MR 22 R, IS IZ 3 i)
AR K B CD AR (B ToU I B T3 25 1 1 M, Rl
CDAJZ FiL A 25 = vt A T AR AR, X2
R WA 205 S AL S TARICAZ A B Z A B
KFR. % T CDAHF ™ A T TAEICIZ A 48 3R [y
Borh, T HEBR A A B HABICAZ RS THELL K
A7 9 I 5 v T ik HE B 14 7 0 2 SR B B Y TR YA
[F] Fof S AR AE 7 B B M A= FREE AR, H CDA
A8 T AR L2 25 1 08 i H AE 9 o — A E B A
B2 e 5 A B CDA T AR R 42 1 C I2 R AR
YERE, T R — M B R A Y, K CDA
MR AE 1 722 A T 5 Sk B alphafii B pif 24237 2 (9 IR )
Ve B, T Sk Y alpha i sl H S B R —
b oy 6 0 i 2 5 0 A TE 31, TR K CDA BT
S IE A X IS R AR WY B AR Rr e FE . AR
LA 5E CDA R IR AE 1Y 5 55 AR I 10 12 25 15 v BEAH G,
HCDAME T iCAZ %5 5 WA 7 T, LA K T B B A
SrEANCI A R Z B KR, AR TP E
TR

3 P PG L LR IC ORS00 5 b i
TEH

MRTEXT Z P IRICIC RAE AR L R, B A
Fr 2 IR B AR A, A R Rge b B 4E R &
TEECE B A4k, A FAE T, BUOR #0 8 0 AE 1k
Zhang Fl Luck" ] 4iE 38 ft 71T 55 (delayed estimation
task), &I HidCI H 2 Tidid A mir, sy
A B R IE R B B, TR e A R e A2
R A 2 U Sl 2. SR Mok B B B AS M 22 00KF B
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TR B, MARITT A RIBA e iz ke,
TEM 2 0K b T 4Rz P IR IC A2 R AE 1 1 2205
HIFARREAWA T, Mg 7 Fitidiz %
TIE B A7 A S DL — Py sl T i Wik A =X, i 2
DL —FPAE A RG i B 3% s Ak i) 7 X

TCAZ FRAE RS 1 B X R AR A, & A AT 4 44
FR) PN T S AT S 78 T R 35 1Y), Wiilken FIMal® % B ix Fib
FAE L5 1 W 75 2 i 25 ) A R AE A0 %) 384 g 32 e
ETE, 5 A —Be T 5T W) & B A 5 AT iE A2
A B A 27 ) S5 2 R BRI S 2R 104001 ) 7 i 2 LAY
IRAE—E B OL T, 38 3 45 A B 38 R e I ofl
W AR BT, B2 5 R0 3R AT 4k R i A ff B2
K AR ge A, B AR YR R SRR AE AR R AN AR
ARG DL T, ZEAS Tl B3R Uk 22 18] Bl ] — 3l vk A9 R 6] 4
Wz 1], JCAZ FAE BRG A B A0 2 R ) A9 1%, ax i
WAE TAEICAL ) FAE L F5 2 — A ¥5 K BEMLIT L ()N
HITE SN, AT e RN 7R 1012 9 B A0 4 15 1 R rp b 22
G B LI BlE SR 1 B A BEPILE R 1R T A )
SRS W A R AL, SEGCIZE IR
T B & AR AR Ak, A TR 28 B A 2 0 BE 1 P 2 0 25 (B
- X B 1 A 5 ) 5 G A A B O ER T, R
ICAC T H ) ph e 3 5k, AR R A gL %
V2, AR A TS 1 B A s, 3 BB LB
YEICAZ W E 1L 08 5 A8 S 2 A% 3 35 %) A 28 ST RE /Y
25

F 5% & B alphal)) R 1 23 (8] 43 A 0] T ff A K
g o T A At AR Y N RN B, I BT A2 A B
%) 3 TR A 3K P 22 S A0 A AR o A T 4, X e A
alphaiil B (1) Bt 241 355 1% 20 R A5 R AE 1D A7 0 OKS
TN — B 5T R I CDA AL 5 A A ki e 4k
FRICIZ RAE B A e, RN IZ R AEHR 0 B A 1R
B ARG, AT LA R A iR A T, B R
LY RABAR D i, AT DL A [ A g RS A
JE Sk B i CDA R IEAE . R AN A 13012 25 B ROk
T B 76 P 2 LG ) 1 nT RE LA — 8 B AR SE 1k, SR
K H I RERE I IR RS Boas, X W R B A A s
1K) & AE 2 F AS T i X 67 5% A 7,k &2 2 M Ak i)
(R - = O RTRR vy i ) SN AT B B PO R /RN
Tt FIORS B B %) 2 AE T BE R 2 iR S TR AY I X 5 BT ARG
BRI T YE R 102 R AF B R 0 B 04 pb 8 AL A
ARt — WA IEdE, BXF X WA 7 IR T A
B 5 TAE I RAF R A T . HarxtFid
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TCRAKG 0 E RO LIAT SR e 2, K2 it AT
R BCHE Y pR DL 5 A ORUE S A0 SR T AR /Y Bt
DR TR B, XN A R 0 Ao 2 v A BT 5 O 4 1
S B Ao 22 A o R DX S A XU LS — A A A
FEI7 1),

4 PR TR B

KT TARCI AT AR 2, B
FEHF WA [A) B # HE H0 R TT JR ST oS, B M i 22
PLBE TAFICAZ B 2. T T H 0 25 0 A 1 5 6 M Al
Y LB T AR TC A U A BRI AR AL,

4.1  Fhepdieig iR By

V200 R IAE TAR IS, B B i fh 2 R
DR SE M FEEONHH R h A B BEEWEN, B
S A ) AR O A 2 A (] 33 B 2 A I [) F 45 ) F 7™
e 15 B R 55 () ) K. Dipoppa il Gutkin!” V3 i 3 8
AR 7 2, R B B B A 2 R 1 SR AR
e s B BRENE EE TR, %
ISR IA Ry AE — A~ 1T LR i A PR35 590 5 1) < fok oo
] £ 458U (spiking network model)H, i A B4R 3% 4
FOE N 28U 2 AN [ RPR S beta-gammaliil B (1) #f 28
= o] LA W 25 30 A B “gate-in” BIRZS, PRE b IE A
WAL FH A e e R #, B2 T Ok J& “selective-gating” Y
RAS, A thetail B (9 B 2805 2 >R PR FRICAZ IR 305 [
BF 20 % o0 R Y B R R “gate-out” B, i
alpha il B 28 9% 7 ok PR B BR A2 IR 78 . Hodr, Hi
I X A (] 91 232 ] AR A i) ) 208 A5 X ] ) 2 4 b2 3] 1
P AR . 3RO R 2 R o A AR A T A
H TARICAC P T — G —py e LI, A5k
RETE TARICIZ BT 5 (A 6] pf 20 S A =2 (R) AT PR
M AT

4.2 PRIk ABAR R B

it ammeice T REg R Ee7 M 2EA I H? X
se 2 H SR LUE R 7 AAAEAE R ikt 2 Lisman
il Tdiart! o pA e 28 530 ARG £ B TR1 250 T 3 A [ A
AT R S R Z (A 0T H S 3 2o i 28 e B B 1 =2
) A R A7 B, 1T X 22 S W AR e A2 FRAE B A7 i )
T Be— D HA B (nested) P 28R 35 M 2%, BLRK
VS J2 B 28 1% Bl 9 R R 43 (40 Hz)J&: i 2 TR A
43 (5~12 Hz) B, FFH W80 BL 2 (0] 4R 45 i 4 7] #5



iE R

G B—Agfem H w2 16 s SR ARG TR
PR ASTE 7 F 1 L, i i 26 S AR ¥ i & TG
Wiz b, F AR — MR 0 R, R T
T IR 2 JRL 0T B A A B R A2 R S 23 1 #
BwE . XFhdem H g m i A ER Rl 5
T35 B AH 5 10 48 B Ay MR A A2 AT SE ARG, TS S
38 3 p 2 BR B L TR B A AR R B RSB . Lk
JEULTE R A BRI A Z )5, PR 4T R ki
P, A2 A o R A PR G R 4E R 1, O BB Y 2%
P G X 28 B 97 1 B S BTS2 BT . X R RS T
TEAEAE—E WA 2F LRl (EM &R K B4 72
Az T LR FN S- 2 e g7, 30 S el 2 3R o) PR 23 5
AL 20 R I P I 5 Ak, IR A %A b T UL A AR
— RG] K R R AR RE A AR T — A SR Y
WO, XA a2 A B 08 70 41 A 30T v 45 2 i BT
DA I TG S B AE 2 A4 R I 2 )45 DA 4 4p . I 7R ]
DL Ty fift B A AT A B A2 R BR AR A T4 22 A i
H, HWH—"theta A i Z i AT AEH B
gamma & 1.

R 22 S0 AF 5T AR UE 52X 2 A PR e s & e A
gammaiii 3% % 25 7F theta ik 3% L (B4 9478 Hoep
Sauseng %5 A P8 52 56 v K B Y B4 0B 4 ) B )
5 thetaJ3 B 81 4 1) (phase-locked)gamma 4 Bt #ff 2 4z
U IRAE I A & kA28, BB T g2 ik r
AR IR T theta A 9] |k A ) gamma J5] 1 4%,
M I AR A gammail LA IRAE. HAMEFULER, 5
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Human visual system receives many cluttered stimuli simultaneously, but only a few of visual representations can be
held in the mind to guide subsequent goal-oriented behaviors, which indicates the limited capacity of visual working
memory. Meanwhile, the neural representations of visual stimuli can be noisy and hence the memory precision is varying.
This review systematically illustrates the roles of neural oscillations in maintaining visual working memory and neural
mechanisms underlying the capacity and precision. In the end, several potential directions of this field for future studies
are discussed.

A large amount of researches demonstrates that during the maintenance of visual working memory representations, the
theta band oscillations can facilitate the neural information communications between brain regions throughout a relative
long distance, in order to achieve the top-down cognitive control; the alpha band oscillations, which was initially
considered as an electrophysiological correlate of cortical idling, are now generally treated to reflect functional inhibition
or non-engagement of a given brain regions, in order to gate neural information to the task-relevant regions; as for
gamma band, the high frequency oscillation property make it suitable for the integration of multiple object features in the
local neural network and hold the relevant representations. Therefore, theta and gamma band engage in the maintenance
of working memory representations directly, while alpha oscillations serve in an indirect way of functional inhibition. In
addition, the cross frequency coupling and neural synchronization enable the collaboration of different brain regions in
the working memory network.

The contralateral delay activity (CDA) is widely acknowledged to be an online electrophysiological marker of
working memory capacity. In addition, the alpha oscillations in irrelevant regions also have a strong correlation with
individual capacity. Early studies that aimed to explore memory capacity limit introduce the slot model of working
memory, which regards working memory as few fixed discrete slots and cannot be divided between items. However,
more and more experiments that are designed to study memory precision come to conceptualize working memory as a
limited resource that can be shared between different representations, and put forward the resource model of working
memory. One of the major differences of these two models is the change of memory precision with memory load
increasing, so the study of memory precision is conductive to figure out the working memory model. Although several
behavioral studies have demonstrated that both capacity and precision are two distinct aspects of working memory, some
electrophysiological researches propose that CDA and alpha band oscillations can also represent the memory precision.
Therefore, more studies would be needed to explore the neural substrates of memory precision.

In addition to the passive maintenance of working memory representations, the active manipulation of memories, such
as updating, is a potential direction of working memory studies, since it can give us a whole picture of how the memory
resources are dynamically distributed among objects. Moreover, neural decoding of objects is also an important research
perspective, which can directly manifest the storage of memory representations.

visual working memory, neural oscillations, memory maintenance, memory capacity, memory precision
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