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i EMRTNEERAN—FEARK AT, T EFANEETESE YR, Npc h—
FrHEZEREMMANG ERP R4, TRARBREZRRETHA LB RAALEHEZ G —A
RIFIEAT, AXHTET N2pe RO EZHREMARLRITT HE, TAFARLEZZRANR
HERXEZMAETHERX. RANEHERXNOMALA, S8 EABRA TR TN, BAFLY
N2pe £ Z-FA TR A, B RYLR B ETH LEFAL FBRAML, 545 24K, BB I
FR;EAAARALFRTN, BAFELN N2pe B EFALFRAMERLFEBAZ R, L5
AR EHEEERAREEEF, FAZHKXEEXANALA, 5 HFAMAFEARETTF
F (singleton cue) RA#H K N2pe, 5 B AR A AR R HAIEGI & B FF FH L4 N2pe AAIL B Fib 2
F, 2R IA—Fr B4 45 ERP & 4—Pd L (S8 AR Pd WX FARA) , bt £ FALAT
HLERIBEBAE RO TR R ERY, RERELERARLN AL ETREEH G ELZ A
FRehd B PR KEAAEES R AGBR, XTHT R LA THRALKL THIELY

EEHEE S0 RITFRE,
KB AR T EE ;&1 N2pe
HE4yKE:B842.5 ZHkFRIRAD A

1 5|§

BEE B AL B B K , AL T S B AH 5G]
Bk AR EM, (2018 Fit R KRG A
) WoR , 2] 2018 4R )5, FE A HE 60 JH % K UL B
AN 24949 TN, S BAHIK17.9% , A
BRI, B FEARARSIRE L IR, EH KT
EHEANNERRE. &4 ML TIREMRDS T
T BE T4 ( Salthouse, 1996 ) , #1141 5£1R 216 ( Hash-
er, Stoltzfus , Zacks, & Rypma,1991) , TAEiCIZ =B
315 (Hasher & Zacks,1988) 28 i B MW A A A F I
PHARDIREE L I R SRR . b, (08 25 6]
BAE I —FERIARITIBE, MU S BEAW A EE
5B BAHIE, Xt HoAth i SO SIS BB R EEE R,
TEXFETE T , R W38 2 (8] 1 B 2 pe Ak 19 56
FRNCA VR, I BRI AR R WE o
SERZINIDM

P25 (A1 B BORE 3 7 TR ) — AIE =X, $84 0E
BEE P THRE AL E B H AR HERR HoAth A7 &0 50 B
PIBE ST o AT TS (R 50 A5 S 3 e 3o R A
TRGEMEARS . B, MITFELERNER
FRA I TR ZEREE L, R i f A TE o6
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58 e TRXAMEFREEEIS, A LRE
FReBERUBE. XTI HIT R Rk,
CHIRZIEGAT A FH 5 N R BB R TN
AR INIETE . B0, BE AT PR R B EN
R BARE SR BT IR AE K, EfRILER A
T (Hahn & Buttaccio,2018) ., {H 2, fE81T N
TRt e AR A B AL L B e A e — /R,
i, SGER R RN BT AR S X — 5 AR, TOEE
NI LTHRERE SR TR B, 302 B
PATHI B, Weoh AT Rt B TEEHES TR
R ARME R TP TR RAT W R i AL .
1M ERP FAR M W] LISt IRA B A BIA R —
T, ERP AR LA 53 A [7] Al i, il 43 1) & 26 I R
FHE IR XA FRARIN TR B s 75—, 7T LR
ERARBETETGAT o SN FI RO 5 & 1) ERP, 9 A
WRERZAHMEILE R T AT 68, N2pe (N2
posterior — contralateral ) J&— i iz AR 5 2 [a] 1 2 45
ACHY ERP 45, B BLTERIB 2 BL)E 200ms 245, B
LA P i DR300 SO0 ) L [ B8 71 1 45 4 (Luck &
Hillyard, 1994 ) , Hickey £& (2009 ) A N2pc H 43 B
H Nt( target negativity ) 5 Pd ( distractor positivity )
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FPEAY, FoH Ne 2T B AR RSO, S B 1 %5 B bn
TR L5 P AL T TP o, R ke 7% T
R E MR . WELZU, N2pe ¥ K BB IF17 BIHL
i, —Jy TGS B AR BN L, — 7 T ) 0
Y ERFRENES . ETHAFRFE, N2pe 28
PRI AN BN REFHER . 2SO 5k 2E
F N2pe MLE2S [HE R AR AL PSR 1T T 4,
FREE,
2 WA N2pe AfERHR, IR ZEEEINEELHHR
FEE%HR

TECA ML AR T, BRI = A N2pe
HISE BT FE A I K (visual search) FER, =5
B2k &K ( spatial cueing) JB 2, LA S H & RSVP ( rapid
serial visual presentation) {52, BRI S , B %
RSVP =il & 2 4F A N2pe BIFFFE MR B, &
Rz TR RS AL BB BRI R
A LR, T H 3 B P A kAT

I8

2.1 MEHEEX

MAAE RGN ETE L N2pe 14 #7550 (Luck
& Hillyard,1994) , it 2, HAAERF LE
B g A DA R B E RS T DR o B 1R
B RS, BRI G AT I S S R IE S G
FE M B RN ZEF ST R, B & A
WTRIE S 51 o = R A7 B Ar sl dit & B ARt B2
B, TEILERE L, AT AR BRI A

THE R, AIRIME S 1 R A 4k 2 I
IR f, BRI R TR IR R = A A R, E T
B TARC 2 &5 & ( Schwarzkopp , Mayr, & Jost,
2016) ., BEFERM, TEALBM S B, In T —k
B B i it 2 ML 5 0o 8 R AT 5525
( Gilchrist & Cowan,2014) ,

Lorenzo — Lopez 55 (2008 ) % F.iz I ML 36 4 R TE
2, B N2pe R Hnxd 248 A i W00 25 1) 1 7 2 iR
TS . BRI, K8 R Yy i8R
" HFA K B 453 57 1 (singleton) B, B 5 & 5 ¥
PER B N2pe 7024 AR iE LR /D, AR
HAERAK(E ) , X R EENTERIIEDR
TR DA B A BO B E] I RER o AH B b, AR AN SR
NHH 178 EIERREAR, BB, FEht
HREARM T ARE X (NFFEF 6, feEfg
%) B X HAR, BB SRR 2 TR
HWER BRI, LHE5 R 5 Lorenzo — Lopez %511
5 (2008 ) —3% ( Cespon, Galdo — Alvarez, & Diaz,
2013a;Li, Gratton, Fabiani, & Knight,2013 ; Lorenzo —
Lopez et al. ,2011,2012; Stérmer et al. ,2013; Wie-
gand ,2013) . JHbAh, — S5t X145 BE O\ A0 R RS ( MCT)
LEABRRAR R BN, BAREAH R
LN R H AR N2pe R 6 /D TR Z F A
( Cespén , GaldoAlvarez , & Diaz,2013b;Cespén et al. |
2015) , 3275 % B AR R0 1 = 4 Fo s v BB R R
FENRIEAT FPR & 2

Difference Waveforms

P3
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1 MEEREXATEFASFREAR N2pe XfEb
5| B Lorenzo — Lopez % A (2008) ,Fig. 2, 41°F-3 ERP 2253 i HAR X Il ERPs 35 H AR U] ERPs 15
B, ELRMNEFEAN N2pe, BREFEFEANN N2peo MEFATLIE H,ZF AR N2pe HEERAIRIEE /D,
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1T N2pe 3 X358 B AR S50l T30 7w Al
i, ot — B TRV B A N2pe (15N IR T e A AL
TR, AP T s S T T, E R
B, 5 A B EBA TR, B4 AR N2pe ik
BIFBA /D TERN (AP ER LB R o
Schwarzkopp 45(2016) R 2R (LIRINT S (18 2) , %
YaLAIWICIZFES &Y H bl 3 (B BUFE R R
Sk ERTEG IREERR Y ) 5 I3 51 B AR S
BRTMHRA. #FkErRRBRLENER, 23
FEICICHEFIZ R . HARRIBM Ty — =, B B
RIS AL T BB (ZEMEAEM) . SR Z .
HTREFA T, D12 M5 o H AR R & B
N2pe A A AR NE /N S B LT 18,
ILIZEESI BARRIEOE A 1 N2pe BFEANSFRA
BAEREER. THRTHAESHERFRAKN
N2pe, fH 2 Xt 2 4= A\ B N2pe G, Pagano %
(2016 ) (SR ATHEUT 55 , il 1 70 2 B AR RIS

Arrow Indicating

Retention

Time

until response

THRHB BN LTI &0 BRRIBE T H#
M, THREE TR —M, B R
BHMF) , 58 TRFAAF CHARRES TR
TR, 75—l 2=30 o TR, B 2R Wi
BEMR) B, SRER, AT RET,
EHEA N2pe HIRIBESFRALBEZESR, BFA
MIERERTFERA BT THMET, BFEA
N2pe FR IR LA R AR, B N B IR R 5 4%
AL BEFES . Pagano (2016) PN, IXBLZ B
T—FRERLE], B2 4 A E 8 B TR LA
B FIAFR NARIT AT D G s A ER AL & 7245
B AR A AT 55 3 R AR B R UK (B H 4 A L
FTHT) o 5 Schwarzkopp % (2016) KB 5T —Z I
2, B AN N2pe WIRIBAEAR T F R T T
THF AT K, MEAFENE N2pe BHR 8 75 PI
MAMTREEESR,

1+D:

B2 ETURNESTEE
231 1 Schwarzkopp % A.(2016) ,Fig. 1, [ A: MUK RIBAREI . [0 RO T4E T H SRAOSRF . AR
PSSR AT BT T A O I, RS AEA TP T4 o A T R4 5 W M R A
TR 2 IS PR AT SR BRI MR Y, VAR 51, FBR RIS B & AT P B ACAZIFA1 O PO
KA FAREUR Y LTI FARME Y 3, BT FHbRsiEn | A FHET AAsEy 3, A F 4T

WHAE R EI, 5ERA—RE, 5 B EE
e, BN N2pe 4R I8 L2548 W 3% K (Liu, Lin,
Zhao, & Roberson, 2016; Pagano, Fait, Brignani, &
Mazza ,2016 ; Pagano, Fait, Monti, Brignani, & Mazza,
2015) , —ERERE BB T BAE AR BiRe, ¥
S AR RN N X — D BEAR R AT

SR, U LR 8RS HAR A EA THEF
B, 4R AL, BENEE XKL N2pe HRIBM
Pl VAR IA AR 5 24 B AR A B C T 7o, B4
A N2pe BI¥RIE SERAMY , ERIFERATE R,
THRF AR RER AW N2pe, HXF B EANH
N2pe TLiEM ., HEE BARECR RSN, B4 A N2pe
MIRIEH K. Z7E ERBFRER UL N2pe 198 X
SRR, T LA HERT , XHAER AT S, N2pe # K

B AR BN LA R J B - 0 e 1 5 % 28 5 N T
T, N2pe FEW L BARWIN T, BAsERRR
23 TR RE IR SR AR TREA G, HHAT
5.X MEWE R T 2R, B, R ERE
L MERE X —To R &, B LRIEHE RV, ST
25 MERERCRIT , BV T4 0 SR 2 B AR ,
O SR 4% B 75 A2 B2 1 ( Ipata, Gee, Gottlieb , Bisley,
& Goldberg,2006) , K AT AL ML T ¥4
5L R R TR/ N 54, mT DAE R B 4
ZAENGFEBRATE N2pe DERITH EHZERATER
RUCESHEFRMFT, 5ELTHRFILR, HIK,
Pagano % (2016 ) HF R IF K408 N 5 Pd By,
5. BHIARBEANMEERITFHAR HXER
FRRIEES & 8 N2pe, X5 T T P15 & 59 Pd ¥4 7
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EEH, WRTHREE LN Pd EEENGER
NZIA 225, MA] 2 25 A MG se 71 F FRIR R
JIHTUESE o

Pagano %(2016) FUEELEWEHA IS, &5
A N2pe LWAERABEARRBERENE, MHFEE
ZIEHRAEE . Lhan, T2 HE ABERNER, N2pe 4k
MRS E ST MRS R LG X, T T FHR0F
T, BFA N2pe IRIERTHEREAN, HIEWR5HER
NEEX—FERETREMAAR? Schwarzkopp
2(2016) IR ARBEER ZAL . RRUIFR A
XIS T PRI
2.2 BEAEREX

P ARV A TC s FR IR I B SR AT X
BFe LR Em, S RLREXFA TR,
HELK e, o R A &K LR & T (single-
ton cue) MIZRRFFS , FE2 I HARMES, AR L5
B E X BRI SN (18 3) . — MR
U, AR AR T E2H A E A GETUI H Ar 2 B 2
&, ISR AR H 55 B (uninformative cue) o K
mUTRRY], B HLRE B A HRERER , &
RAFRRER (774 N2pe) . LR B, XEL R
FEEBRT 8 LT B EE £ (Anderson &
Folk,2012) , ZJ5, #il & EFhMHI LR (= 4F
Pd) K1 B E B4 Fo e B 45 b (Barras & Kerzel,
2016) , fE=S LR, Pd il FE N2pe ZJ57
Az, A [ FEFR BT LA IX 20 1 R 3R 5 E Sh il 95
MHrB . TEATH L, R RHERE ST RS RILR
O, BARR I N B An i BAELR R L B B 1 S L B
o BAr S SRR R B R,

T HLRES T, SERAN A, EFEATL
RENER USRS Hir BB MR DT, 2B
Hy B AR AN B AR AR 1 4504 0 L B8 7 19 R 457 ( Praut
& Bellomo,1999; Lien, Gemperle , & Ruthruff,2011)
TSRS s B A MRS IER &M T, 2ENTR
S [ 2R UL B AR ABE 5 ( Pratt & Bellomo,
1999 ; Lien , Gemperle , & Ruthruff,2011) , Tfj BT £8 %
BEK N2pe AN FETEF iR 2 7 (Lien, Gemperle, &
Ruthruff, 2011; Mertes et al., 2017 ), Mertes %
(2017) B RN, B NS HER AN 2R RE
Pd 43 B (R ANE W RN Pd 847, BEAER)
XU B AR R T REIFEA LER A TR,
FUBBRZ R Z 5 M, BDXT R R B9 B R R
R, HBEANZRRIEWMELRITH LS
RO B W] 12 R R o

ERBR GRS EEIMH TR F R T
Mo HHALES , ELRR S His BA M FAHER

50 ms [’::, 1

150 ms

B3 ZH&RESTEE
51/ A Huang % A (2016) ,Fig. 1 A, AT E
Xt AR S AP A6 P RE R O TR T R, AR
MI R BAT, SRR — MR F L BRR TR T (singleton
cue) KRR EI . REFFT5 BIRREVLE BAN A5
BRo & BB &7, MLRT BIREA M FEFFE;
B R EOT R, MER S B A RAMRRFE,

KT, BFEANLERGRTFHEETEE S5HFR
MNAFEMAKF . B B ATE Az LR TR B4
NEBRRERB D, RS R EZ AT
T —LHiE. X TAEMEREXT, BRI
A1 N2pe, HHT AR A SR RBEE
3 INgESITR

Z5 F A, 6 TGS [ E ST Re Ak, il e
BT (DM THERANS, 2FEAEERE
PRof B S (2) BE NS T 7 EES
TRE;(3) BENE T RAE M B AR T (R
BLEF
3.1 il Aee iz o ik ARR

HEB AM, ZF AN N2pe 18RI H K
( Amenedo, Lorenzo — Lopez, & Pazo — Alvarez,2012;
Cespon, Galdo — Alvarez, & Diaz, 2013; Lorenzo -
Lopez et al. ,2011 ; Lorenzo — Lopez, Amenedo, & Ca-
daveira, 2008 ; Wiegand, Finke, Muller, & Tollner,
2013) , Je B B AR AR B AR 1 R BCRIREIR .
X4 R AFE Salthouse (1996 ) By n T3 FHE 5, AP
AT EATARIZEE T B 5 i TR B A ¢
3.2 EFANTHR TR0 RE

Hasher ¢ A B 101 F R BB, W0 I Bh 6B 3
B R IANHIZAL B EE R [ ( Hasher, Stoltzfus , Zack , &
Rypma,1991) , T IZFFTE T2 1A A T B LA
BAEESLER 2 A (L et al. ,2018 ;Rey — Mermet
& Gade,2018) , 40, Li 22 (2018) (W K, &
N B [0 30 46 72 45 B} 8] ( Onset Time of Inhibition
of Return; IOR - OT) 5456 N ThREAI €, iR )
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Tl 2R BT R B M, ZR BN AT RE R 25 . s Al
BEUgeE ey AR S R Nz IRt T ZE
R RTS B, FRAHEEN N2pe IRIEH
Z2 5 FEEIAAEN THRB M H L, mHdEx Bin
FIEm T b2 EERRES S FRASEEAN
£ FEABTENT BA BRFHIE B2 AR B 30l
F(Pd) , mIEEERE E(N2pe) o
3.3 EFARTHEGZERERIGRFRS

= RIKRMA T, 5 B OAH FRHIE LR A
S REF NN N2pe, 5 HIRA HRFIE ML R T
KW N2pe AR H FE§Y 2 7 (Mertes et al. ,2017;
Lien,Gemperle, & Ruthruff,2011) , i EEANET
FHERF BRI A BB S ER AR HKF.
X A] B R O TR I B R — A i T
5l %1, H 3 {EE (involuntary attention ) , #H X} T
HArg| &0 B EiEE (voluntary attention) 5 , H 3l
HRBROZIBAREN, WATEERARRT R
TR RS R R REE S UETH
NSRRI 2Z R R R (RIS ) o
4 RE

MNEHEHRGER S, W T925 T Mo 2s 6 &
EIREBMILE . ARRIFE MBS T ILA
J7 ]

F— S ABRREAR, Bt —L s
Fro Lotm, Wi RE A, M ARA IR R E TR
WA RN Pd R EFTEET NS ERNZIH KR
55 MAEZS MR R, M2 X BARRIEGE &
B N2pe BBALRFSE . X BB 50K SR L BE 4 T i
9, 7 B AN TR s R RS AR L . b,
BB MR TEX LR ANH S F 5 A4 N2pe B,
BAX RS MEE X AR R, Jo i HE G XE B X 41 |
N2pe 2RI, X 57524 5 WP sTm L.
4,4 e s RIS X S U AH G SE I 45 SR
T AR R BT T B, 4T B A0 K v A B A
HEEFARNTAIT AR G 2201R13, 0
RIEEAEAFAN, BIRB A N2pe 517 0 st
AHEZR, WA BB BN N2pe K T4 AT N
REERL ; A 84 AR N2pe FT 0 BTE
7KV B IEARDCET , A B IEAFS RIS M IR
W &G, BRIC TR 2 A E 2 se 2 LY ERP
BEIEARRXT LA /b, AT H A M — AR AL AY B R
— RN R E R 2R BRI R

B, CAMEEBMR AR AN B
ERBRHMERE L Bir, M, BEAFEPHER
RERETYEN, LWINRE, F R, &%, ¥iE
R ENAR Y TRES, REDREDE

LV TR BRARPAE B 2% , (LG 30 S A o EL S {4 19
T2 AEBEME R W PEH (Peelen & Kastner,
2014) , &I FERESRAEEEL M, L2/
SIEXT & AR AE B 3 1 FE S 2K (Qu, Hillyard, &
Ding,2017) , KREBFF R, X & BARAE W T 5
X ELSE R B T3 K B Rl w2 HL . A,
55} AT B ARAAE (10 TAH B, X ST R i TR A
TE SRR K2 (Peclen & Kastner,2014) , 3%
TARRE WA S WX B S2 ) R i 40 06 25 ) 1 7, H T
MATERE, | TN EEERNERSEFEREY
MR, ZFEAFENERBIT X HIEF M T
MR 2 UEIER . RRMFSE AR AT 8 L
AR SEge A RL, X 0 25 18] 1 B T Re & Ak b AT
FinemmER.

F= M RUA ST REZREA Rk
s 8 LT HEEEEZAMEEE, X F
B LM FEHERREZANER RS, HEr
B2 LIRSS . R BT 55 2 3 (RSVP)
EHSIHEAAX T H, TEARHERTEAS HLR
W, Bin 5 T @ % BA == A B, 3
WA= EX S B S TR HFHET
HARALEA B2, g0 8 LT B2 B R IR EL
W B, MR Bee, THRFRAET LW T
Wz B TS E N, MAEf S RSVP 155, 5
TENFE A o — R 50 P 2 38 H s R B H
o HTIZESFEHHARKENTEERIE, 98
FHERLAEEET T AR AE (AR L),
IR B BFEANE B T FATE B LT B2 B
WWEZHN . LHRHA, fd RSVP (145517, 4 T
WF5 Bis BA MR, 4NE T3 F RAE AT LA
W EE (FF 4 N2pc) ( Winther & Niedeggen,
2017) . EMIBEL TXSNETHRFHERAEE B
LT A A [ i, Huang %8 A (2016) B BFSY &
AR BRI EF BRI ET AL, H EM A=
B B E BRI TEN . R RHMEER
s REES AR B, 245 R R ER R
TR

S0, TRARIE N2pe Pd B AL B PLAT, K
RAFFT BT LA A I T HA I g DA s 2 b5 |
RS FFE R GEER, BERBRHI A
K BENBR AR B T, DB AT
o INFIUINZEVE R —Fh o 45 , m B e 158 i T
7k, BRI AE A Kl I 454 5 T e 7 Lk R
M, 4N, 0 Brien 5 (2013 ) B KA, BT
TR BRI T P I 4 v LA Sl 2 B KB AR AL R
fE55H 1) N2pe, IR RAT A LS. WS i A
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T BEYIGREHE BARRI, FUSH , LS AR
16 ERSE B IR/NIERR , T2 AR R I 2515 LA T
e J8E (i B2 8 g, 0o 3 DB ) R
7)o O Brien YA, X — G RE N BE AN HEHE
MR I RE S BEVI R IMIESR . SHXE AR P EE
NIRRT L A 18 B R , RKRBFTE AT LIS O
Brien &5 (2013 ) FRAN 38 BE I 5, B i i % = oy
B B 2R B R I G2 55, B 2R 5 & 4R A
1 N2pe 5158 ST, BEAN, 3¢ 45 A4l 148
THEI IR B TR, AR AT LA 2 188 58 A A
B EE s (ABLTE Pd 1) . M ABTSERM,
Pd J§5r5 N2pe —#F , 232 BRI R B R 0 (Hu,
Ding,& Qu,2019) . Hu £5(2019) & B, KEM IR
ZRYNZRAT LUER R 3B 1 5 (nonsalient ) T 3 fry ] 46 1
e, T F AP B B e T A B AR T R AR ROk
RN FE % B Pd ATCENA , 1t B 33 120 3 B9
MRl eE A BRI A5 M IIZAT LIS Hu
SEN(2019) B BR, K Bt v o 9 8y mT S D0 AR Dy —
AT B PR TER TEEN, DA iR
e INOp e GO A
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Aging Mechanism of Visual Spatial Attention—Evidence from N2pc Component

Ding Ran', Ding Yulong®,Qu Zhe'
(1. Department of Psychology,Sun Yat — Sen University , Guangzhou 510006 ;
2. School of Psychology, South China Normal University , Guangzhou 510631 )

Abstract ; Visual spatial attention is a basic cognitive function in humans and plays an important role in daily life of older adults. As an
ERP component related to attentional selection ,the N2pc has been adopted as an index for deployment of visual spatial attention in nu-
merous studies. This article provides an overview of previous studies about aging of visual spatial attention based on N2pc component.
These studies usually used visual search paradigms or spatial cuing paradigms. The studies of visual search paradigms showed that, when
there were distractors around targets, target — elicited N2pc was smaller and later in the elderly than in the young; meanwhile , the elderly
showed lower accuracies and longer reaction times compared to the young. However, when there were no distractors around targets, the
amplitude of target — elicited N2pc in the elderly was equal to,or even larger than in the young,reflecting that older adults may consume
more attention resources in order to perform as good as the young adults. In studies of spatial cuing paradigms,no cue — elicited N2pe
was observed when the cues did not possess target — relevant features , while there seemed to be no difference between the young and the
old in cue — elicited N2pc when the cues possessed target — relevant features. The difference of ERP between the young and the older a-
dulis appeared in the Pd component(i. e. older adults did not show Pd while young adults did) ,which was considered to reflect the inhi-
bition process. Meanwhile ,the behavioral cuing effect was larger in the old than in the young. All these results together indicate that ag-
ing of visual spatial attention is a complex psychological process,involving slower deployment of attention resource when searching for
targets , severe impairment in distractor inhibition,but good preservation in feature — based attentional capture.
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