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Abstract

An additional singleton paradigm was applied to explore the influence of emotional features of
distractors on attentional suppression in visual search. The participants were asked to ignore
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emotional images and neutral images as much as possible, and showed keystroke response to the
orientation of the line segment of the round target in the search page. The results showed that the
total average reaction time under emotional and neutral interference was significantly higher than
that under no special interference. Meanwhile, reaction time significantly increased under the in-
terference of negative images compared with neutral images in the first quarter of trials. Research
shows that positive images do not arouse attentional suppression effect, while negative images are
more likely to attract attention capture and produce attentional suppression of negative emotional
features.
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1. 5|

EHEAET, AR THATFEEEZELEN, RGP — a3 7 T, EixA4
RS, A R R AU A B B 9RAT 55 A OGS BN AN I 25 TE S B
T, RIS EE S B0 RS TR A . ARV ERRUE B B EGEE 2 —, IR R R R A
AR RIS . R TR R, PR ROl v B R R A X AL B ) SE BT SS A
Mg RAE. A, DR, REMESTLREEREBNRLIER, THAES T
(Theeuwes, 1992, 2010), 1XF H 3l o = IR 5 5 HIEOR 51 B 51 6 B AN 52 A 55 1 249 (03 3 A 1) ] e
EAIRKIAE, 2021a). EAMARES A RENHES CRMEE, AN, 74 R RN (5K
P45, 2021b; Gaspelin et al., 2015, 2017).

Luck %5 (2020)fE ik I 78 rh ik 1 o6 T = iR h S k2, 48 115 S £ Hr
RAETREAER . BRT, FERAE] I TS S K TE S s 5 S s R L S e
BRI A A B B TR R AR, RN R EE BN E R A SR
g SR SIER D), HIX {55 Re i i S L AR, DT A S AR A Al 3R 2 A #8 (Gaspelin &
Luck, 2018a; Sawaki & Luck, 2010). A ALK, ANULECLER FHMHEIRN 2R T B E), X2 R AFEE g
HRBNLRAE, WA BT TR A SR AT, 5%, 2016). [E5IEMR AR 7k E
HAE I AT AR FCR SRR, Gaspelin 45(2015) R HAA 176 20, SRR AE [R5 300 22 AN TR R R
R SR E TR T, Hodh — i T e 1, 5 — b A RS O T IX — T .
WA R ARIN, M E RIS 1 (4R, AHEE T3 Ik, sl S s e
(R P o BT 1A s OB AR (5K L5, 2021b; Gaspelinetal., 2015). fEUCIERE F, F Fe &A1k — 25 K F
- REEA, ERNMEROE EEN—NFEE, S 5E RN E 2 K RE, 45 5K RS E
AL B ) 7B AR B k7 B - BER 2 AR SR K T B SEA,  ANTTTIE S 1 S5 01 283 (Gaspelin et
al., 2015; Stilwell & Gaspelin, 2021). AWFFLAEH T — Ml ERIRR P EARATIR AL, ETMER
W, Z5FMRBHEE X HARTEE, [l B 208 A S A R B 2 fil i B R R . 458
R T AR SRR . AR R IR R BRI K T AR TR . FHRE RPN N R BB 51T
BAMKERZ —, BHFEMA, BIIERL 30% 8 RE T ReR g3 . ZASHR I 7 — Ml 3kR
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FERFRE, AT AR A (RS2 B0 30 B3 rh 3EAT 4 7 U EL s (Adams & Gaspelin, 2021). 3K B S04 AH 5 B A7 1
WEFE RN, FEALE N2 G A, N2pe gy S B 1 AEAR o 45 2l A v (R = 20 i, 20 Lo 1E % (positivity
contralateral to the distractor, PD)#¢ % {F & 1Zid & i R4 el 25 S48 hr,  RE M T RE% 5 K™
AEFRIRINHI PD B> (Feldmann-Wistefeld et al., 2020; Gaspelin & Luck, 2018a; Hickey et al., 2009; Lee et
al., 2018; Sawaki & Luck, 2010). T AHFLUEH, BMETHRBIAESES TN E, 0l Wi 5
— T 251 PD B4y (Drisdelle & Eimer, 2021).

175 25 IR RS 51 2 B3R, B U SE T AN T A7 I B (0 A2 BB R R PR R ) )
=\ (Devue et al., 2011; Nissens et al., 2017; Ohman et al., 2001; Soares, 2012). Devue ££(2011)K F&i4h
BpFE, FORPRAE SR PR R E R, A8 R T AR AT I A R YR A R P4 A
B A ORI T =2, 45 SR TE I8 2 Ry AL A 11N IS 2 AR AR TELAHL P Ak 52 B ALK (1 P 2 5 40
B R TR, X 3 AR B T A i, 5 BB AR S I A 5 R 51 . — SR R R B T X T IR
P 384 %) 93 2 A [ (Brosch et al., 2008; Nijs et al., 2010; Nummenmaa et al., 2011; Tamir & Robinson, 2007),
1 Nijs %5(2010) K IAE M S AH R SEEe v, 25385650 T 89 H br 0O I i B2 2 LhAE &4 B AR Mller 55
(2016) & IiE = ) BEAw 1) T AR RS 26 R, i ) TV R4 R 2% .

WFCRI, X T B TR R S 2 B B B E K (Vromen et al., 2016) . B4
I IR AN [F) U 1 26 R A RORAFE Z 5, 0, Chao (2010) &3, 7= RGUEZ AR U
A, RALEPERE S 23R 5 A 2 th I T 48 1 s 7 I TRt 357, 3K TR a6 1 8 R G il ) T 40 1) T 9%
IR S, HFFAHIHITE R IE IS4 Gupta £ Srinivasan (2015)& 3L, 5 #ufef 26 4F T BIPLSR AL
LG, ARG E N TR R, SO R B R A S PNMENRE 2, B 5E T
LR EON 2R BEAIC, U B AE & fmmg 5 A0 R ARG T AL SE 2 2 el o G W 9838 DA O 5 BB A 5 1) e
LA (13 (van Hooff et al., 2014), Devue “5(2011)7E S48 -t J B i AR ZH 1 /s 2 it | ek e G 2% —
A REAL B A AT R B A B

A DAAERE AL A 3, JRATTAT DA INAE AR A 0 T 48 RN SR i A o RS IR e 48 AT 55k
ANAAE B AH SRl (PR ) A s e B R T ATL R BB Fe b, BB AT T H T IR BB BRBOR AT IR AL 52 .
SRR, RO EN B, MEPERSEEERIEF RN B LA RLH TR . 1
BEAE RN HERS , ERTBUE I, B BT A LR Z 0 A A Rk B R e A W e . BB & 440
TEREAMIBE N, ) B AR SCHIB FRIR B D . U, RS, B B FrsEnig Z, A
AR 75 B A DS RNE, (REE T H AR R R B (Nissens et al., 2017) . b4h, Xu %5 (2017)i#id #
SHFERAERL AR RAL S, IR T AL R0 i B 1 v s S 1 B o0 B S, 6 o P s 70 ) M 48 45
ORI T FRIRT P PD flesr, HAHEBR AL LEAI N AL PD B/, BARZE RR B 2 /il S8
WG N, (R 50 AR A BN B U PRI 00 T HF e 2 mT RE DR D RS A T 8 T A8 7 — %€ 1
BEUR, NI 2R 45 TP i) SRR D

OV A S0 B A RS R IE B 5250 K 22 22 ok B W) B R AL TR (B sl 1) AT 4R 58, BIR
FETBE . RANFARACERHE, T T2 28 @ KRR 4 15 S0)I8A ek — BT 7T . 15 ZoA
S8 T BEAYEREES, RS E N SEANE, KIS E TR Ge 15 5= A R
il S R EIIE o I HLAS [R5t 047 266 T30 B B M R R AR AE DO ), BRI A FLPR T R S5
TS 6 TR0 T Sk B R S Mf i A R SAAEZE R . SR B IR SR A CEE R, W3
HTF- e RE W 70 A0 D 18 2 I R v g 1 il 1 2R 28 DL /K P (Gaspelin et al., 2017; Gaspelin & Luck, 2018b). 7
TR AT 20 TR R 8 B D TR IR S 45 A7 AR VR R A1) 28 DA S AN [R] R4 1) 155 28 o A
RO R ) et o SEES— SIS A3 AR T TR (T ARG S8 R A R AR AR 1 2 R A R S 7
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oo JEFRTABTIT, $E DL R

H1: (ARSI 0 RSN BER MR SR L AT BUR , AEAEXT TSR AT A 15 28 R ) (B 2
R S VE RN, I A7 AE B S R S A R 5

H2: BUAE 45 T IRA f SSLI ASBEAMIAE BE LR AT LUR A7 X T PO RO R A% S8 R AE R 2 25
EAHRANE AN, HAAEAE Y] A A RN .

2. KB —: FHARHRIFESEXEEHH RN
21 ZWHE

2.1.1. #iR

NORIER = I GE v 2 Re (RIS, 2021b), FESERSEREHT R G*power 4341 /725 AE A B AT A 5
HRAE th 45 0N B K P (f = 0.25) % 0.05 HI7KF, G*power 734745 5 a1 SEi 75 B 28 4 #k Al i 45 i+ 2k
iKF]0.95, FRER|AIAEH LAHER, SEPREURE 30 F. BENUIESERE K EARA 30 N, HdBEAE 14 N, &
416 N, SEREAE 18~22 2 [A(M = 19.40, SD = 1.62). #iR¥IALFIF, MAIEEBFIEMIIER, B
FNSRES H . SEESITAR BT ASF AN IG R A5, FEAE S0 45 R 2 5 R TS— 2 R .

2.1.2. sEungIt
SR R R A B GRS 2 IR T A2 v 2B P PEE T vs 2B ),
A B N IR 2 AT A A SO I 5 I R

2.1.3. SEISHHR

1 AT 5 AT HMAE AR A LG LR F355) 0 An, RIEM R . S b pra e
TN, BT RO B LA T T B KA o SO0 B R P # 1 A 2R BT AT
FIWr, TP EIELE TR P IRRER T IA =28 BRI S S S R AR A
FHr(Yates et al., 2010), KB TP B BN OZER, SR DURMBURE A 10 SR 28 BEBE AL 2 30
TR RS, T ok E 2, v s A TR E I B S B LT S
W TR E . PR I AR B A 680 px, 4% KIS N 200 x 200 px. (EBEASLIG T fE A, 44
RITHI RIAE K E(RGB: [211 211 211]) 8 5 b, AT RN 4 B3 h B E(RGB: [0 0 0]), ZFTEAIATE
P % 1) M (0, (RGB: [87 135 109]), ik 544 1H- 45y BB 15 I %

2.1.4. UGN RS
SEIG K Window 7 #:1E R G HIE L AN, FEFA 13.3 9857 (Y5 : LM133LF5L01), 4#E% A 1920
x 1080, RHHIE N 60 Hz. #OREM R, IREE SR I EE N 75 cm, FFEAT 08 SN .

2.15. SLHIERF

S8 E-prime 2.0 4ifE. R RTE IR S RERS WO T IS 28 LU R ih PR R SR REE 21 S IR, R IR
AREIT IR, 852 LA B A ot o EEAN I e P AT SR R VP ). RIS Iy Ja B2 S0 00 T 2
BURIR D, ZERPGRME B F 5 I B S 4 0T ERE R, BT R T 0 R 1, 8O AT T 0 M 9;
SRJE T E S R, MO TLAT 0 1, e AT BB 9.

MBI ZRAE SR BN Va2 30, IR SERi e i 1 s, &5E, 23500 ms =5, fifija
s o S AT EVEAL A 500 ms, VEAL ST G5 S IAE R U, EORPEEO FE 7 e B ) 3T P
MHER LIS S B, KP4 “S7 B, BE “L7 8, %2 FERFINEER, I Em S he
T, RN T 3000 ms FE 4 gE Y RSS! 7 Rt 7E DVARE T R A SO R T R,
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RO B R B SR R R A BRI S, R4 TE SO0 T 46 A 75 2 3 48 0 b1 1) LR RRAE (7K
P4, 2021b; Gaspelin & Luck, 2018b), [HIfiEFE 598 o B A H AR IR T 0 1 2 B2 SR gl iaoxey 3 m DAL 22
Mo BASIGRARS, HHETI. T IRAAZIER T =A R4 T EH 120 MK, SRR Bt
55 6 /> block, 4> block 175 60 MRK. &4 block W EEHL LI =Fh4&1F R 4% 20 MRk, $E 7RI
TPt B DL K G T S8 F R T TP b ) 2 B s ) B 9 BEATL S 30, block 2 [ BARE IR . S T ik
P AR LIAT S, BRI EA TN B, RE R FAERTHY, R 30 Mk, A2
DL AR B P o

BERBET
7B EMR A R 5
5;)?) ms 500 ms “ % 500 fls
oo®
I N 18
%
‘.‘ B ]

Figure 1. The flow diagram of Experiment 1
B 1. xe—RiEE

2.2. SEROEER

221 BEEREE

I 0T URIE 8 B PR AT IR GE vt 49 BIVE AR TR MR K R RS RO R S, G 1 PR .
X P I P R 200 AR R AR AT OO R A € RS, R UL A A e R ke R TR PR A D 22 e R 3t (19) =
3.18, p=0.005, SD=2.04, 95% CI =[0.50, 2.40]; H BN 4 93 5K P v [ o e st 38 222 ¢ ¥ 35t (19) = 5.05,
p<0.001, SD =221, 95% ClI =[1.47,3.54]. IR W, HedEE AL, HE A e iH i s 25 .

Table 1. Descriptive statistical results of picture titer and arousal in Experiment 1 (M £ SD, n = 20)

F+ 1 KB —PE RN FMREE R By R T EER(M £ SD, n = 20)

St AN W i
W% 3.25+1.52 4.45+2.24
P 4,70 £2.20 1.95 +1.50

222 URERES

NS AE SR P e P A R AN, 12 SPSS 18 HEATH R A FE AT . B SR
S KT 1500 ms /T 300 ms IR (1.36%) A B 1R IR IR (2.56 %) 38 3k A6 7Y P 36 IE T 4540 S K
AEESHAE, Hilid Shapiro-Wilk IEZSTERES, ARMIEZS A0 W8 -F3 s R kAT = 52 00 & 7 25 47
B 2), AFETHRDZAE FIERN R F(2,28)=17.58, p<0.001, 1, =0.56. £ Mauchly SRJEH5:
H, p=048, FAEKEME. F/52ZELERIN, HRTRZMTHARM B (717.96 ms) &8 T
BSR4 S 0 A SR (693.04 ms), p<0.001, SD=4.56, 95% Cl=[13.33,36.52]: ik
A ORI (710.75 ms) R 18 T ORI T4 A A SR (693.04 ms), p < 0.001, SD =3.77,
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95% CI =[8.13,27.29]. UtAh, AT I A5AF T B B T B S AP AE S 2 22 57, (HTHAR T30
I R BRI B T S PN S X =R AT T IR B R AT 08T, SRR R B, F(2,28)
=527, p=0.011, p2 =027, #—LFFLZELBRI, G HETFHO7%) IR T (98%) 1) IE
Wik #5353, p=0.02, SD=0.003, 95% CI=1[0.001,0.02], Wt T-3 F(97.3%)MIIEHIR 5 5 4w Fh 4

I ZERARE.
: ok ok |
* %k *k n.s.
[ 11 |
8004
g
z
Zl 6004
X
4004

x itk TH%
Figure 2. The result of total reaction time under different presentation conditions in
Experiment 1 (Note: ***p < 0.001, n.s. p > 0.05)

B2 SLE—FPFEENEHTEHRNEERGE: ***p <0.001, n.s. p > 0.05)

A : B
1000 ok m 775 =
~ i
P W%
7501
ﬁ é 7251
£ £
‘K \K 7001
6751
MUARK  BUSRIK B4RK  FUARK

Figure 3. The reaction time under different presenting conditions of the first quarter of
trials and the last quarter of trials in experiment 1 (Note: ***p < 0.001, **p < 0.01, n.s.
p > 0.05)

3. KIG—rhET 1/4 WORHAE V4 R T AR 2 TR MATEERGE:***p
<0.001, **p < 0.01, n.s. p > 0.05)

N T SN R R TP 1) 3 5 1 v B I R R R AR AR W, AR DARE A 78 1) 20 A 5 i (BRI AS
2021b; Vatterott & Vecera, 2012), XJFJgikikit—2 70 412, EREAT 1/4 SR 14 Wik -1 34 e i
IEAT 2 (NFE): /T Ldvs. J5 1/4) x 3 (FHRAEAY: A2 I vs. M vs. A vE) B 820 & 07 22 0 b7, 45 SR i ]
3R KU IAI RN B, 4k S I B e () HE AR 25 R, F (1,29) = 42.33, p<0.001, 75 =0.59;
RIEHN R, F(2,28)=17.54, p<0.001, 5, =0.56; F# A HIEHI R F(2,28)=5.37, p=0.011,
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n = 0.280 BE— B AN A S R ISR AT S5 2 LR SRR I, AT 14 Wb =R
WAV S I 25 5 2, TR TP A B ik i) S S e (769.65 ms) i A Tt T4 45 1F T 4k i s i e
(742.74 ms), p=0.008, SD =8.19, 95% CI = [6.10, 47.73]; T R AR SN (742.74 ms) i
FART IR TR TR0 SN (717.41 ms), p = 0.007, SD =7.58, 95% ClI = [6.07, 44.59]. fE5
VA RIR A, = N AR R N 72 R RN R, YRR S A T IR R R (675.25 ms) B i T TR
NS (671.26 ms), T F KT TR T B [ R (656.84 ms).

CUENI (8] 5 TR 2 B A AR R, AR T E T I 5 A T (1 s R B 72 B[R] E R 1 fg A8
WZESRE, SRR A T IS 14 SIREAT 2 (RFE]: AT 1/4 vs. J5 1/4) x 2 (THEAL: THH% vs.
Hp) R T ZE AT, ORI A AR F (1,29) =537, p=0.03, 5. =0.15, XhERIA
SRR TP FIATE U4 RO T 2 (R /T 1/4 vs. J5 1/4) x 2 (P20 Ak vs. AEH)
HWE I 25040, RIL-HF M EAF 2R AR F (1,29)=081, p=038, 7, =003

3. ST FHYFRRITESEXEEHH RN
3.1 WAL

3.1.1. ik

BENLFAZE R R AR A 30 N, Horh B34 11 N\, 204 19 A, 4F I FE 18~22 2 [A](M = 19.00, SD = 1.53).
PR NARTF, WA EESEREMNIER, WAL EK., LR HZaEE MG RET, JFEL
IEE R Z R R e k. [FSEse—, APRIER RS RLRE, T8 SLL8 S AT R F G*power 434 7 1%}
FERRATH . &, BETHEAARERN 28.

3.1.2. sEEngit
S R A R B A N BTG S R BUREIR T A 2B vs BB LT v BB T-HL4) »
PRI AR B D A A 2R 1 L 2 BT ) SR I 5 IR R

3.1.3. SLIaHE

Rl T & OB T30, AR TR A o R e %, AR T I o R % . A
B IEVERI, R 2R 5y A3 T AR S T 7] (Waters et al., 2004), o (RAR T 090 00 (2. %
VeI AL, BRI OREE, RERBMEHRSLR —. £ TRBARAE, PrTyFER
R/ PSRN AV NHE

3.1.4. SCIGNEE
[ SR — .

3.1.5. SLBIERF
RS2 — b R B 52 B PP E B O BRI R B e, HAt Rl skds—.

3.2. SLROEER

3.2.1. BEEREE

IG5 B IVE o AT R Ge v, 49 BIRRARAN v TSR R O R R, G 2 BT
X A 5K P R 20 A R R A AT RO AR t RS, RO 3 R 2 S 3t (19) = 5.81, p<0.001, SD =
1.85, 95% Cl=[1.54,3.26]; (WMl 7 % 2%, t(19)=5.54, p<0.001, SD=2.18, 95% Cl=[1.68,
3.72]. HULBEHI SR ARG, BN BE A T A A 1 4
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Table 2. Descriptive statistical results of picture titer and arousal in Experiment 2 (M £ SD, n = 20)

2. B0 PE R AN FIREEEE By R TS R(M £ SD, n = 20)

Yt B MR
boakie 7.55+1.47 5.70 £2.43
rh 5.15 + 1.46 3.00 +£1.95

322 MRBRES

N T BGERAE T T R AR BB, 12 SPSS 18 #HATHIR AL B 5 /3. 1 2R
REF AT 1500 ms &/h T 300 ms (31K (2.06%) S 4 720K (3.57%) - 38 it 46 28 I 56 1IF mT i A 3 J 8 A
fAAES A HiEId Shapiro-Wilk IEZSPERTSS, MRAMIEZS 7340 o RT3 BB kAT 500 5 07 22 40
AR T RN EE F (2,28) = 38.73, p<0.001, 75 =074, ZRUIE 4 Fizs. 18 Mauchly
BB, p=0.18, FFEBRIEE . M7 95 2 HLERIL, BT AF TR BT (743.75 ms)
BEG T IR S W i SO (717.09 ms), p<0.001, SD=4.21, 95% Cl =[15.96,37.35];
PEF-H2 AT A SR (745.04 ms) i 318 T AP IR TP A6 1 T 3 1 [ S2lF, p <0.001, SD =3.69,
95% ClI = [18.57, 37.33]. UbAb, &5 BRI TP A AT P02 N B 1ol ong 38 1 1) S B2 I AN A7 AE (2
EER, HARYETHAEA T IR S BOR T AR T4 X IEfR T BRI 208, SRR
ERAEZE, F(2,28)=0.48, p=0.55.

10001
* ok

* %k 1.S.

8001

J% R (ms)

400+

—_

7x i Btk

Figure 4. The result of total reaction time under different presentation conditions in
Experiment 2 (Note: ***p < 0.001, n.s. p > 0.05)
4. T/ —_HFEEMEGHTEHREEER(GE: ***p <0.001, n.s. p > 0.05)

NSRRI T I I B R R BE R AR 00, AT SR T 4, BEJEXTRT 14 kR
Je U4 SRR T2 SRS HEAT 2 (NP 1A): BT 1/4 vs. 5 1/4) x 3 (T3 A I vs AR vs. A ) 542 31
BN, W5 iR, AT BRI EXNEE, F(1,29)=37.26,p<0.001, 5, =0.56; JEEHMN
©#%, F(228)=19.06, p<0.001, 7; =058 MWHMAZLMEHZZEF (2, 28) =554, p=0.009, 7, =
0.28. Ht— X AR (A 45 1F T R BN AT H )5 2 B . RIVERT 14 3Rk, R0 Rt
I BT (790.51 ms) 5 A A 1F T i 10 R BIE (781,73 ms) ZE F AR, WL AE T
NI S R T TERRR T30 46 1F T 9k i S SE I (740.28 ms), p < 0.001, SD =7.28, 95% Cl = [31.38, 68.37];
R TP 2% A A AR S L B 9 558 38 K T TR kTP 2 4 T i) ) 2R p < 0.001, SD=11.48, 95% Cl
=[12.28,70.61]. fEf5 /4 Xk, =FhskF TR S NI 22 /e A B2, BR324 T 1) [ 8i(704.65
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ms) PR T PRI N BN (711.41 ms),  —FEIPRT ICREIRTH N B [ 5. (697.83 ms).

TR 8] 5 TSR (A28 AR B3, IR TEAS RIS N IR ORI 7E I TR AR 22
XP RO 4 26 A N RO RT IS U4 RUGHAT 2 (Al BT 14 vs. J5 14) x 2 (TR B vs. i) B 5
W& 7 25T, R H A EAEFAAREZ F (1,29)=0.02, p=090, 5, =0.01; *f AR 2K
BRI R IR G 14 3IKHET 2 (R BT 14 vs. J5 1/4) x 2 (TARZEAL: Ak vs A LI035 A2 3 o
FFESHT, K& HAEH S F (1,29) = 11.20, p=0.002, 7; =0.28.

A %k %k Xk . B %
O q?;:st -~ it
|ﬁ||ﬁ| ns. o AaE i
900 1 7751
n.s. ns.
é || é 750
4 7004 €
iz 1
X 1
7251
500+
7001
/4% JB1/4R% Bi1/4f% R 1/4%

Figure 5. The reaction time under different presenting conditions of the first quarter of
trials and the last quarter of trials in experiment 2 (Note: ***p < 0.001, n.s. p > 0.05)
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