1945

1
y t >y, + Acos{lt + n t

c—>c+ &1t .

nt
Et =70t =0
Et€&s =2D,6 t-s
Etnps =2D6t-s
Stqs :ﬁtés =0
D, €1 N1
. 2cex
=y, — X — A
¥EYo- X -0 + Acos{t
2x
+1+x25t+77t.
6 7 -
o0 x t [e)
T mmad e
>
+%Gx‘oxt
2cx
[ DA P
+%G'x + Acos(t
D i
Cx =— "5 4D,

1+ x

25

U

X

=A_ X

1

+a,n 20 + R+2+a

+ B arctan(

d

2

) + ﬁzarctan(z%)

P _yx+an2x +R+2-a

2

+{_x+i R* + 2R + aR
ab

X arctan(zfx) + L - R*-2R + aR
b ad

X arctan( 2796) }Acos(lt

d

R =D,/D,
a=VRR+4
b =V2R +4+2a
d =V/2R +4-2a
aR +2Re - R + 8¢ - 2ac
—4R +2a / 4R + 16
— aR +2Rc - R* + 8¢ + 2ac
—4R —2a / 4R + 16
— yoaR = 2ay, + y R’
+4y,R/ d R +4

a

Bi

B

w

+

w

yoaR + 2ay, + y, R’
+4y, R/ b R +4

U oxy U

X exp{ -

2w
1

U, U

X exp{ -

Xo

2
1

a

Acos{t

11

12



1946

56

W, = p; — BiAcos(lt
W_= py + ByAcosl
B =Acos{l
=W, 7o
M2 = W_ 1520
dw,
181 =T 5 | =
dp 'F=o
dW_
B=ig L
N<l
ni
n,=—n_=W_ t n_-W,
16 15
A<l
R = Ar 2182 + 1By :
Ay py py + pn
17 2 3
2 R
D"l
Da
Dﬂl
R D,
3 R
3 R
2
R D D

15
D,
2 R D, D,
c=20 yy=15
.. 16 1.2
32
0.8
=
17 N
g
0.4
0.0
0.0 0.2 0.4 0.6 0.8 1.0
Dy,
D‘d
2 3 R D c=20 yo=15
D,=0.6
D, R D,
2
R 4
Dm
R D,
3 D



4 1947
1 Benzi R Sutera A Vulpiana A 1981 Physica A 14 1453 15  Hanggi P Talkner P Borkovec M 1990 Rev. Mod. Phys. 62 251
2 Nicolis C  Nicolis G 1981 Tellus 33 225 16  Fox RF LuY N 1993 Phys. Rev. E 48 3390
3 Hu G 1994 Stochastic Force and Nonliear Systems  Shanghai 17 Alfonsi L. Gammaitoni L. Santucci S et al 2000 Phys. Rev. E 62
Shanghai Scientific and Technolotgical Education Publishing House 299
in Chinese 1994 18  Hu G 1993 Phys. Rev. Lett. 71 807
19 GuoF Zhou YR Jiang S Q et al 2006 Chin. Phys. 15 947
4 Gammaltoni . Hanggi P Jung P et al 1988 Rev. Mod. Phys. 70 20  Berdichevsky V  Gitterman M 1999 Phys. Rev. E 60 1494
223 21 JnYF XuW Li W e al 2005 Acta Phys. Sin. 54 2562 in
5 Hu G Nicolis G Nicolis C 1990 Phys. Rev. A 42 2030 Chinese 2005 54 2562
6 McNamara B Wiesenfeld K Roy R 1988 Phys. Rev. Lett. 60 22 Porra ] M 1997 Phys. Rev. E 55 6533
2626 23 Dhara A K Mukhopadhyay T 1999 Phys. Rev. E 60 2727
7 Zhang LY Cao L. Wu D J 2003 Acta Phys. Sin. 52 1174 in 24 Mitaim S Kosko B 1998 Proj. IEEE 86 2152
Chinese 2003 52 1174 25  Jung P 1995 Phys. Lett. A 220 219
8 Kang Y M Xu J X Xie Y 2003 Acta Phys. Sin. 52 802 in 26 XuB Duan F Bao R et al 2002 Chaos Solitons Frac. 13 633
Chinese 2003 52 802 27 Kapitaniak T 1993 Chaos Solitons Frac. 3 405
9 Liang G Y 2003 Chin. Phys. 12 0377 28 KoJY Otsuka K Kubota T 2001 Phys. Rev. Lett. 86 4025
10 Luo X Q Zhu S Q2002 Acta Phys. Sin. 51 977 in Chinese 29  Matyjaskiewicz S Krawiecki A Holyst J A et al 2001 Phys. Rev.
2002 51977 E 63 026215
11 WangJ CaoL Wu D J2004 Chin. Phys. 13 1811 30 Gibbs M McCall SL Venkatesan T N C 1976 Phys. Rev. Lett .
12 Two X Q Zhu S Q2004 Chin. Phys. 13 1201 36 1135
13 XuW JinYF LiW et al 2005 Chin. Phys. 14 1077 31 Bartussek R Hanggi P Jung P 1994 Phys. Rev. E 49 3930
14 Luo X Q ZhuS Q2003 Phys. Rev. E 67 21104 32 WioHS Bouzat A R 1999 Braz. J. Phys. 29 136

Stochastic resonance in optical bistable system”

Ning Li-Juan

Department of Applied Mathematics

Xu Wei'

Northwestern Polytechnical University

Xi'an

710072 China

Received 14 July 2006 revised manuscript received 9 November 2006

Abstract

The stochastic resonance SR

in an optical bistable system under the simultaneous action of multiplicative and additive

noises and periodic signal is studied using the adiabatic approximation theory. The signal-to-noise ratio SNR is a non-monotonic

function of intensity of additive noise

in which the SR phenomenon appears. The SNR decreased with the intensity of

multiplicative noise and SR phenomenon does not appear. So the effects of additive and multiplicative noise on the output SNR

are different.
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