FAT K H 6 M AR FFIRCA BRAF ) Vol.47 No.6
2019 5 11 A Journal of Henan Normal University (Natural Science Edition) Now. 2019

XEHS:1000—2367(2019)06—0045—06 DOI1:10.16366/j.cnki.1000—2367.2019.06.007

4 A% wr Se A8 8 gk

KRS LHTIR, R YK
GTVEHE TR P22, YIVE &4 341000)

OB GRS R SR XA EE R SR X0 23 8 91 24T B G A 1 1 O A
A% s ) e T L AR B B AR AR SO L R R BL A R B k1 L A IS R A YU LR AR A S 8 7R IR R A A B A
RTFRGEPERT RGN 4 M5 A I B IE B 05 o5 B B & 7R 50 RST 0 5 52238 20t/ i ks 3, i
Jaik Bl R 1 4 MRS RA 5 . fH Ot-Antonsen 2087 ik, FREL T B 3 4 HIFEH R BB 3l 12647 8.

KER A RS B B A RFEgkd

FE45EKS 0415 XEARERD A

MG R T [R 28 B e Je AR Rtk 3l U A i B R B S A AL ST O MR W D) RE Y AR LR A 5 R
TE R GEE 19 [R) A0 1 i R b R BT 55 (3l g 2 ek A« 4 SR B 0 B P R S (AR T R A T i 3k
AT A TR G A0 28 R ot A S A 4% o AR (8] A 2H U0 R [ B S 2 78— RS T i 44 B o ar S 87k
Ak B HR T AR T R T R R AR S AT S A O IR R S TS LU A e S TE S
BrAL I e s AR R L 2 E A A S R T AR R B S Rgeh Y BIRIEVF 2 PR R A
SRR TRREMG R MR EG Rge ks .

BT 52 R AP 1 5 A R 2D (Y A R AR S R AT R e b B RIS IR S T A A
B ARG RO R RIS K T AR RGP RGE R 2 A R, AT DO 2 57 25 19 45 25 (]
RRAE 10 #% Bl A S 28010 R AT S AT T A MR B A S AR AN SE B s A AL e Ab,
A A5 A RE 5 58 4 [ AP AT S Ay S AN B LS R 2 B0 R 25 P B R WL TR 0 A A TR SN AR 5 A R, A
5 25 00 A7 78 5 FURST TR 5 % sR BRI 16 2% A4 49 0, Abrams 58 NN FE @ T BL 0D 46 2 00 R R BT B AR 5%
R 4 A 9 PR i S 25 SR RS R o 390 B0 0 2% S 5 U 35 i T WL 46 31 2 AT e A5 RO 1 4 A A
SEPEDS T DU SO 5 5 R DRSS AE 1 A R A S R AR E A R SRR A EE R
AL EHTY IR 206 TR R E A 5 A U7 TR © OB Ll e ) AR S AR G R A B A ) T 551 A KE B AL
il AR R E 1 4 BIRE A A E RS S A BR R R FitzHugh-Nagumo (FHND #7110 v £ 245 4%
R 7 58 5 PR A AR EL A D00 2 £ A S RO A 2R T R R R T A R 4 A Y 4l R
AR T R G A J5 58k LEHR AT LA 58 B AR 19 22 WA A S A8 AR AR SOp 57 1 G A8 3R AR JR RS 5 119 42 1)
Kuramoto #ik ¥ R 5t . 3 HAF B 7 50046 5 TGy 4 K35 5225 AR T . 4 JAT 3 347 5 265 10 42 47 ok 2 4 18 L 3
5 B AR SCRR I B Y R 2 K mr S S AR L. B8 RS Sl RO R B0 5 RGN OGO T BT &R G R X A S
SHRWE WTIE T AR R B G R T B b 4 MR A A RO E L AR R BEE R R, R 3
R SRR B X R W] 4 MR A S SRR 2 R T R AR E 19 5 7R Ot-Antosen 20 M1 7 LR BI T
5 RE AU R IEAT T I

1 REE T
AL h— A S R 5 U T R G RN

%5 B #1:2019-04-29; f8 B B #§ : 2019-06-20.

BB HEBRB=E4 (11405075

EEBN (BEMES) R Q975 5 JTPTEIN L TLPG B T K2 KR 082 1 B8 7 oy AR M R4 E-mail.
zhuyun_84@126.com.



46 T IR IL K FIRCA RAF RO 2019 4

0Cx 1) =w, *J G(x —y)sin(@(x ) —0(y,t) +addy, (D
o, 0o, 0) FTom e B 200 F o BB HIRTF AN 2 € [—r.n].— R UL, BB K w, E N, HBESEH
o ) (2 ')71 90 é
a@ﬁ%@mﬂlﬁ%%ﬁmﬁ%#?ﬂu\%ﬁ%ﬁ&ﬁ%%%@ﬁ“mGu>{Om> CeT
o I r

o € (0,1] FoRFETERL2E N 2 TR 2, = @i —Da/NG= 1, ,N). (DR AT LI HAL K
. 1 i+R .

0 =0 — 5 25 sin@.(6) = 0,(0) +a). (2)

Sk, R =200,(0 =0 00 B TR S 41T 0 BALF SR | Yo | =] G-y
Uy HAL F SR | Y (o) | FART MRS RE.F S 6 (.0 FoR R | Y. =
1RGP R T T AR 2 | Y (o) =0 W REIA fR T4 T 5 3k R R 35 15

ARBRGET A TRTH | Yoo | KTEMATRTH | Y0 .
2 HEEM

ZGRAF N=500, 57 HE r=0.18, B ZE « =1.54, FE LK dr=0.02, HWIA 54 0 (2 ,0) Y5 bl
LA ARTELO 21 ) Z 18], 2R 4 By Runge-Kutta 8% (3) s A7 BE AL B 1o el LLE F 4 AR
T W I IR A0 AR, B 4 PR 35 5 A8 AE TRl — A B b A IR [RIAH 2 FAH AR A1 7% B0k BAH A, 5
B R B, AR AT S B R P AL T M AR SN T 4 1o b A7 S A B 28 3h 2R AT o B T TR 0C
) BRI 0 FUR O Y (o0 [ B2 0 0 B AN Te—e) Bin. W 1o AT LR R FE
TE 4 AR 6 X3, 78 B — AN TR 25 X3 0 4 775 5 4 ) A0 I B 00 23R, 6 07 25 T 1 (D i . R 1 () R B T
) 25 X P AR T B 1 1 (o) AR A KA IR T Y (20 | RTFIEM TIXEIRE TR Y (a0 |- 1 4558 3%
B A4 P47 S A0 R R A A R, L 4 BT AR R e B R E

BEAL R TR B RUA RS S 800 4 PR AT 5228 RO RS M 1 S ) 3 5 R X 2 AN S AR OR TR
ST REMRWIZ SR ERW Y o<1 AS B M HFRERETREN . KRR FTRARMES,
WK 2() iR 2 o M 1.50 3K F] 1.54,7 € (0.15,0.25) i, REH FEIRRIE 4 HET SR B4, 0 L0
T2 WA R, KBS RIS TE « € (1.50,1.56) . A1 2(0) iR,

R AT ANMER 4 F R4 5 25 1 ) 23 B R 2% 3 IR) 25 A b ) i 7 1) A0 88 i T 1 28 Pk R R T IS
R T HRFT ) AR T B RS 10 SRR OB R G RE N A A A A s ) P UL TR AR R 6 B e RS 19 AR fE
S AN 3 BT Bl A ROST B BE [8] 25 4R - 04 O % 8 32 A6 S M 45 /0 o TRk ] ARG 7 [R) 20 i 10 8 2 1 5
REFHIEK T ERMER - HZEMER, SIAZRE A FRFESIRTOFHBHEE, HE X A=(X—
X)/T X X, 4350 7R [6]— A [R] 25 A o0 3z 7 0 38 Lk A7 8 RS A 8, T 36 MR 0k 31 #E o5
JIT 2 7 B L 4 SR AN 4O IR s A~e " B R G RSE BN L [ A TR T 00 A B T A A Bk
TV IR BN BR (N o) i, RGP E R 4 BIFEAT A AN, S [ E RGN T MBS o
AFS GBS H - B [R5 R 4R 7 B sh U LT R 48 H 5 A4S, W 4(b) A 4(o) IR,

3 4 W

S T i — 2 AR B AL 1 45 5 8 Ott-Antosen'™ ) )5 i 4T FRIS 40 M1, 51 AME R 25 B s 8L £ (o,
w0 ,0), Hop oy Rk

af | a(fv)
dt 0

0, 3

Horr,

v =w —J J G(x — y)sin(@ — 0" +B)f(y.0 ,t)dd dy. 4)

-



% 64 A= F AAEFFEGB AR

47

HO:=0x),0 =0y, FUREBERFSEATLERE XN

-

—x

—

Gz —yre’ f(y,0 .0)d0'dy,
M C4) AT DUAR T A
V= — %(Y* QT Ly Oy

YRR Y 52 IE R S IE A L A IR A A [ AR (0 = 0D,

800

O(x,t)/n

x/ @ x/ T x/ T
(a) AHALBEEITIR ; (b) JRU7 S8 AL it
(¢), (@) Fil (e) FELL 0 (x, ©), WERT A O MURBCFRIE | Vx, 0 | 1O SH{E I .

1 a=1.54, r=0. 18, N=500 I (1] 4 FfE# T

Fig.1 4-cluster chimera state with a=1.54, r=0. 18, N=500
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Traveling performances of four-cluster Chimera states

Zhu Yun, Huang Jingxiong, Xie Chen, Liu Weiqing

(School of Science,Jiangxi University of Science and Technology,Ganzhou 341000, China)

Abstract : Chimera states, coexistence of spatially separated coherent and incoherent motion, exhibit short life time or in-

itial condition dependent characteristics in non-locally coupled identical coupled oscillators, which makes it difficult to observe.

Here we found a kind of slowly traveling four-cluster chimera state in non-locally coupled oscillators with proper parameters of

coupling range and initial phase lag. The speed of the traveling four-cluster chimera state exponentially decreases to the incre-

ment of system size which lead to almost stable four-cluster chimera state for large system size. The analytical results based on

the Ott-Antonsen method verified the numerical results well. Moreover, a kinds of splay state is observed as the Chimera state

lose its stability.

Keywords : Chimera state;non-local; synchronization; coupled oscillator;nonlinear dynamics
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