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Abstract

The visual attention system dynamically regulates the enhancement of task-relevant information
and the suppression of distracting stimuli. Within the framework of event-related potentials (ERPs),
the N2pc and Pd components have been identified as neural markers of attentional selection and
attentional suppression, respectively. This review provides a comprehensive overview of the temporal
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characteristics, spatial distribution, functional mechanisms, and task dependency of N2pc and Pd.
We summarize key findings from visual search paradigms, saliency-driven capture studies, and work-
ing memory-guided attention tasks. A dual-mechanism model is proposed to conceptualize how N2pc
and Pd work in concert to support efficient attentional control, with N2pc reflecting target selection
and Pd reflecting the active suppression of distractors. We also discuss current theoretical debates,
methodological challenges, and future research directions, including multimodal integration, indi-
vidual differences, and clinical applications. This review aims to advance the understanding of the
neurocognitive basis of visual attention by integrating evidence from electrophysiological studies
of selection and suppression.
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1. 518

TENBE FRAIAST R, W] AR 2 Te g Miqs Brp POl #EmuE R Bbs, [F 6 THm, &2
INFI R R CE AL O I 2 — o FER I RGE SIS FE R 0 T oG M 6, T FE A O FELA (event-
related potentials, ERP) K 3 H € R [R] 73 35 38, AR R BBl A HLE 0 B ERARFEL

EARZ SO A IS ERP 520+, N2pc (N2-posterior-contralateral) 5 Pd (distractor positivity) &
H AT 78 5o R A FIRN P A7 N2pe 51 Luck 5 Hillyard (1994) LA & Eimer (1996)3&H, #)~
AN AR S (B AR I H bR R A B R AR . 52 AR, Pd RCAr M e A B, ARERXNT REE T
ST S L R (Hickey et al., 2009; Sawaki & Luck, 2010), T4 RIZ T BN 7813 72 145 ) B A%
OfEbRZ —. MWERIRAEE, N2pc Al Pd 73l it TR RS HH) “IEEE” 5 “H0)” ML), wisE A
HSL YV H A, KR TR R I R 0 E AL ] (dual-mechanism) . A SRS SR S i 1 D) e
etk eyl MR H R RIEAT RALRR, BAENEMRN Y R R Z A R B & M HE
R, RS HAE AN 2 S 7T R AR SR N AR B

2.N2pc mi4y: BEFREFEaYEEIRE1E

N2pc (N2-posterior-contralateral);& —A~" 2 F THRW 2 [RGB E R ERP BLsy, 5 HELE H bR
RIS ) 200~300 2202 1], R DA B IIAL - THIX ) 5 e i 1 98 (Luck & Hillyard, 1994; Eimer,
1996). 1% BRI HRE R )€ ) AL 03 R H AR BRI TR AN A A o BRI A v i BARER M
LR —(Cosman et al., 2018).

N2pc FZd 5k T Ja il (W PO7/PO8), HEAXFUILHARE: MyEm s m—0 HFsEr,  H A
FE B 2 I B 2 ) AR ) Bl . L AARR “N2pe” BIFSRJE T I 23 (8] (posterior contralateral) . &3 Hi EAL
TER I RIS 1) 250~350 ms 2 [A], & HILLE B AR I 5 Sk Bz X380 £ 3, 2 18] 6 ki - Toin
X3, BAXMRE . e Hbs I e B A, EL S 2 ) 7 (R B e i A o 12B 40 3
FECL R RGO N MR e : 1) AR BRI A A BRI 2) H AR T 205 B A 1 R ) B

2
= o
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2.1 INEEMERE: EEAVBARER

N2pc For BT V2 f R N 7= 0 M 28 B AR UM 2 85 o 7E S AL S 480 R AT 55 wh (191 i F- R 40 ]
Rl B 8 - BF), B AR LA B 2 51 R N2pe, iy 75 A JE A s i N R 7 3t B bR A IR X — 1
FELE Eimer (1996) I 70 73 23t — 25 S o MU 22 AR AR TS TR B, R 2 B AR HBLAE
— A HAg =B, A I N2pe, 3 BIZ R 5 3 00 BRI 8 ) 2y B2 DDA OC, T AR OUR BN E )
M2 5. thAh, N2pc kRIS BARKIRHEVCECRE B2 A 0 24 HARRHIE 5 W (1) “VE AR ™ — B (1
W EIR), N2pe TR T £ 5 2% 58 (Kiss et al., 2008). X7 B N2pe s 1 i AR 3K 1) B brik
Pt

JE N2pe WAL S B AR E W] I FE AR, (RAERE O 0T R BE H AR B T b
Hickey %£(2006) &3, TCoRAHEFEEE M TIIE R N2pe, XHH T N2pe & B H brik £
e BRI G I. JE S 5T (Hickey et al., 2009)i8 it BE A 5% Pd By, KL N2pe A I s Bl 1 2 4153
AR, MEAER AR, B, N2pe WIDIREMERE TR 45 & bR SCRISEERAT 55 2k A3k AT HH 7L E

2.2.N2pc 5NMFER

KEAFERHARIAAIRE S, JCHZ TAEICIZ B BE(WMC), 5 N2pe IRFESVIASE. BRI, &
TARICIZ A B M IE D AT 55 h R B S5 8 S P N2pe sy, [ il 7 58w B brid 5
5B SRS (Gaspar & McDonald, 2018). #Hx, RA&E/MATETFE B H, N2pe iEER(E, H
ERGMIERE MR, Mo, HEEHIRE ) MAZE Ry N2pe AR E 277 [ . 32 JLAE N2pe AH
SEHFFTTE I AR Y, N2pe AT - 1700 T A E] B e, (5B 2 S AN R R AR 25 25 57
PIMEEYIbRE . KoK, B PBEZMNMER, RIAKFER, 2405, 2R, BEBT IR
X N2pe AMARZE SALEI I ELAR, FE90 R AR ENZ WS T TR B )

3. Pd B4 EEHIHIRMEIRIC

5 N2pe AR vE B R LHI G 2, Pd (distractor positivity) 4] 72 I\ A& M5 2 458 i 3 sh4iik I8 ¢
T FAEA S AL RSy . Pd 5 HBLE R 25 6 250~350 ms 2 08], A7 F H b dk - T X
B, RINIERES), HAE 5 N2pe AHAME B IHEAH [ (Hickey et al., 2009; Sawaki & Luck, 2010). Pd
MHE 5 R R KA SN T AT B RGeSO B0 AR, (A B R IR Al 2 Bl S5 R4 T 5N
SEREI PN JZ T AR . Pd B Hickey %5(2009) REEVESR th, 78 BAT B3 THIUNAL e 4 RS R I,
RUE BT IR 3 (BB A7), HIFATIR N2pe, 78 H il s plr= 28 B3 MIE s, KX
HOORE 7RIV L bR

Pd i [ %5 N2pe i EE MM, 5 HE N2pe 2 585 Hatfr. Pd I BLEE Bk EE B RS
CLERBITHRI, o Hofthn 1 3= shmi .

3.1. Pd RYThEERERE : MHRDINBIBIERDEE

FHAE 7L 4 Pd 215 R2 BETURAE T N2pe 1) “FRZE(E 57, MR EMHfEbr . Sawaki & Luck
(2010)iH it RGeS o6 Xt IX — s TV, HEH Pd 2 X “attend-to-me signal” ) shAEIm N, ARFRE
B RGO WIS I B B S IRHEAT 7 L]

#— B 57 (Gaspar & McDonald, 2014; Gaspar et al., 2016; Gaspelin & Luck, 2018; Liesefeld et al., 2017,
2018, 2019, 2020, 2021, 2022) K #l: Pd ST NFITPRIARES, SESMRMRELSF), I HA I
HbrJE AL “ BAR” TP (Sawaki & Luck, 2011). X%k B2 KF Pd J& E301) . ARSI =
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PR, AR 1 BT S R I R

Sawaki & Luck (2011)BF AL, AT HIAIRHIES TAEICIZ A1 B bR AR = B UTECH, 358 wT LA5|
K Pd, TidE N2pe. XEMA Pd AMUATLMEH T 5 HAR ARG, B a] AIHIVELES B ARAERUEEE
FFRIN, 3 — 2 3 Pd J& T 240 1 E s o X — R IR, S s AR T2,
W2 FUESBE . DL IERC w2 R R R

Gaspelin %5 A (2023a) 27 & KB SLUEWF 7T, BIAAHE H Pd SRR 1B TRk i £ shim i b 72, 1
e BRI ETH RIS, AR SR AL T IR SEA AR A R . 2 DUERIARTT 1 404 IE S (PD)
B SRR R R HHARRIL, MRS T, BE 0tk PD gy, R HAE 33
PABH IEVER R, H PD WRRE SHu SN . Bk S TR A5G . HhAb, 454 BAahs oic SERIIR Shil i it
FLdE—UESE T PD S R OGS, Wi IR X R 22 s 0t B o O R B SS . PD M FE S HR B 25
FEEEIEA G . R NG PD o i I RRAE R T 7005 55 51 % PD, i A5 A 452 2 )
Z I N2pe s . la, BN Xt PD IR RAM, Siit2 >l PD SR AT HEL, H0E 55 b ] FRHE
PD (M IAMRFE,  Ud BRI P] 4 2 50 1R Y

3.2.Pd GAMEER

Gaspar & McDonald (2014)F1 Gaspelin & Luck (2018)it—#5# Pd 5AMAZE AL S, KB Pd g &k
KIME, FEAES 2 BRI BEBAR . JEH RS IR TS5 5 ERP idkE, Pd 5HR%fr
R EEMISE, NHAT ARUSIRBE T SR . XA Pd S A ST T R e, dEm A T
WG IR A . R W T BT Tl BB VEA .

Liesefeld %5 A\ (2014) &I, HOALEICIZAESS th ML R TIRIL, 742840 PD Ipesy, HiE RIS
VWM RILAGARR . AN, TAR G2 E s i MA, 1T e PO R i) e, (7525400 PD eor itk
JATERG A BRI TR RE 55, BRI . Feldmann-Wiistefeld A1 Vogel (2018)id i fixi L ic
SR, AR TARCIZgmms R B, AN RESE E I TE R, Pd @B/ B 2 TARIAIL A &
HYIFAK . = LAFICIZ A EAME SR 58 Pd, R BARA T K E 3 3H T E B KA EME Pd 155,
BEWEMNLSEAR, BB H it TRz, X —KMEH, Pd AMUAEM A %R o T3
i, WA TAEICIZ RGN B IR B 72 b R 4 oG R A

Gaspar A1 McDonald (2018)#F 58 &I, i £ RS AMATE S| B35 70 DI AFAE R e . s B R MR SR I
WIGE I N2pe ey, BEJSE I Pd Bidrs MARAE AN I Pd ey, X 3R B i £ RE 4 HE DA e ]
BEOYLLRG RS0 4L, Kappenman 25 A (2021)F R £ 8, mBE EAMALEWILA 73 0 JE , RO
AT ResGoR, RICATENILE N2pe 2 J5, mER R MR LU AR IEAMAA TR “Hell” Pd sy, iX—H1
il P RE S B £ FEAMATE R AR 73 o S 38 G B 1 I8

4.N2pc 5 Pd HWEE&EX L 1R

Bt T = 2R 40 AR FRHLHIATE 78 AR WAL, N2pe A1 Pd 20 A e o AR EE 1 v 1 o 5 v 2 410
TP AZ O o S AIZERT 18] _EARAR, 258 AT, EIhge a4, MR T ik S ah SRR “ X0
PR
4.1. BRrEExtEE

N2pc 3B 5 HBLAE H A5 LS ) 200~300 ms, 1 Pd #iE—2%, Z17E 250~350 ms Ju Bl . W1 HIBEFR
(U Hickey et al., 2009)#&H “ e Hhr(N2pc), FRHHITFHLI(Pd)” MALBIINT . SR1f0, B8 2 5 2REds
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FH, X FRAE bR AT Re A A, JCHAE SRS m I o .

Fr 34 (Serial hypothesis)IA AT & RSt 680 HAs, 51K N2pe, B 5 iRm0 - I, 51K
Pd. F:471R i (Parallel hypothesis)i\ 4 N2pc 5 Pd RI7EAN RN E RN H B, e I EATH R Rt 24
AL E R FEE A . i, 78 Sawaki & Luck (2010) TR T HRIUT S, R AR = TR
BeZs TITUCE N2pe), (HTHRIA B EE K T #RF1H Pd. IXFl “Tik$E - HIH]” MR, LREERA
2 R H A& IHAT R HINLS]

N2pc 5 Pd #5835 E B BLAE X 38 FE AR (4 PO7/PO8), 1B 3% R IE S S . N2pe B il
F, FESAERL - T X3k, AR T 5000 S0, 8 H gl o e 75 B AR B ik Bt 2 .
1M Pd WARHU E A1, [FIRE E A LERL - THE X3, = AR08 Rt - JE M4, $878 7R Pl
M ESIHINLS] . X P BRI SRR ] BRI TR A S ERAT A [FE DhRe . B, Pd
TE 1) AT REVE H A [R] DX S % w P A A 22 el 3), 5 N2pe B2 ar VESG am A X .

4.2. THEEHH: EFESHIHRIBHEIER

MINBEA T, N2pe [BGERGRIETR M H AR AR, RvEE i sm i i AR . 117 Pd T S et o
FAF B EZ LR, By SR OB A o XA 1 R AR “ XL A7 (Dual Mechanism
Model)” : 14 5% /& B 5= (Enhancement), 3T N2pc SEFL, #27F HAREAEARSEDL, 45— 2 3HIHLH (Sup-
pression), Hid Pd SEHL, FERARFIRIUM o XML A DO ILE fe A BB b, ] AT R
BLAMEE . 40, Pd BEERAMREAEAEAR S5 Th HU TR EE JI B8R SR BE R L SE#ERf (Gaspar & McDonald, 2014;
van Moorselaar et al., 2021; Wang et al., 2019).

N2pc 5 Pd IR EMES TR S B SCHSREGH . Flan, 728 iWE RS vk, ¥
U By ) N2pes ARSI HARTEMTRI 20N, FIUIE T gepdmanl, 51% Pd. BEAN, PIEH)
M2 BN AR, TSI A5 E R SE R . flin. AR UL 58 N2pe, o
KEEDIGS Pd, MRS EE 21485 Pd IBAE, N2pe IR 55 (R aE RIS .

43.N2pc § Pd EZTEEPRIIEIER

TER FIM S ZRAT 5, N2pe 5 Pd o] DAFEANR 25 ()07 B B[RS B0 B bsfr B 51 & N2pe, 1+
AL B NFE K Pde XM “AEATIIE" WEHE—PEY, N2pc 5 Pd 2IFTIET. BEATHENEN
AN TR R AIENLE] . Hickey 25(2009) K30, 4 H AR SILAE/ M, 7200 AR 5% 20 B 5% N2pe, 1M [F]
ISF A5 0 P T E A5 O F AR 51 % Pd. Gaspelin 5 Luck (2018)F&H, 7EEK 3L N2pe 5 Pd #ikkH,
WRR I B A IAT RSB, $es BARIE RS T A0 BB RIVE X T A = B o B BA B2

44. BRZBREARRAFRSER

N2pc 5 Pd 7 I FL) 32 B T 22 At i 2 S 36 3 X, By s B A A [R) R A e s & VS L
5 L )2 ML A 2R AT 55 (Visual Search Task), # i g ZEAE— 4RI 4R H ARl 1230 NREA 205 K
N2pc, FH AR H A% -S 1 i 23 1) E 2 40 Bt (Luck & Hillyard, 1994). Af% s £e T i BE AR F AR 55 T i
R, HH AT RE S NSRS PE I 2 R VR A5 o o) — ¥ VS 30 B —Zi (T 45 (Color Singleton Paradigm),
BP7E— 2[R BRI Bh N — B R T, 25 887 1 B 3 3RS #I LI (Hickey, McDonald, &
Theeuwes, 2006) . I AT 55 1 [A] 1 175 & N2pe (% H AR [71) 45 Pd (6F PRIt 4] ) o 8 1270 B4R 17 51
AV R, (R B (B L L I H %5 )6 ERP R A R R (Gaspelin & Luck, 2018)
Ak, 2z - BAriizl(Cue-Target Paradigm) W4 32 R FH, Hrb s 2SR EL R, B )5 L E Axfl
B W E IR I S R S Bh S5 A% (Eimer, 1996). 1% L HAAE T REMS SO B i R E A A A BT R
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5E ML, (B2 BRI BRI ARSI N2pe A1 Pd (IR SCRA TR, Bt
FEBCUE TR R ARRE 7 ) R L

4.5. N2pc #1 Pd B8R 4 5 3%

N2pc 55 Pd (1953 B3 8 3 T H AR A OC AT (ERP) B . 7 R AT 70 45 - BROW BR FEB) (40 PO7/PO8 &%
P7/P8)(E 5 I i . bRt A AL PR AR 045 LA N AP IR %%, AT ORI 5IBR . JE(IEH 0.1~30
Hz) N3 283 1F (Wl RT—200 4 0 ms) LLIFAL1E 5 (Luck, 2014). vk, HRHEAIECEBUM S (14 ) R HR K
5325, 4y BIEREUGHI (contralateral) 5 [F) 1 (ipsilateral) FEBK (1)~ 35 AL, IR & 022 0. RS HT
D71, AEGE T EAE AR TR [A) T AR 22 S B IR R AT O R REAS t R e ml07 22 73 Hr(ANOVA) . JEAEK,
WA B 58 R FH B o e (single-trial analysis; Fahrenfort et al., 2017)8%3% - [5] 4] ERP 4> #fr(regression-
based ERP analysis; Smith & Kutas, 2015) LA = ] i 55 2502 RN R BERE, - 5 a2 DRI I 1) B 16 4380 ol )
faro N2pc Al Pd (RIS W2 JE 2552 B SEER 240 (an sl H & H RO HG ) A sl s A2 A (R s, Rl E
o eI FR R S PR A VR A A

5. MRS RKRE

BEEWTTCRIERAN, N2pe 5 Pd AMUAEALSE LI L ZRAE 55 il 2 MR, B Jit = SR A A
ENThReSUR, JCHRMA TAECIZd I S TaEml. SR, 2Hiok T N2pe 5 Pd 22 % R BRI A 1E
kAR 1%, FAMBULE HAT RN T N2pe 5 Pd BRI K A2 AL 6 4 — 45 18 (Hickey etal.,
2009). [FIS, Pd VENHMBHRPREAFES (WHE R C12. B MR —Boik . B8 e 1 S LA 55 T
T e — 22 RGIE .

ARARBFFEAT AU LA T g —RE & MEAZERTT L, PR3 N2pe 55 Pd EANFRARIRE S E(A
FRBIERHE; —RRMAZAES A, K% Pd 2 S NS E ARG =25 AR R HER
FR (I MEG)ERZ W/ A (s € A7), KE2mti2: N2pe 5 Pd R Z R IR S W 2% 28 ELAL o Gl X 2t
%501, AP RS R SMEIREES R R, SR RGBT L (Gaspelin et al., 2023b;
Liesefeld & Miiller, 2023),
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