53 7 2004 7
1000-3290/2004/53 07 /2127-06

ACTA PHYSICA SINICA

Vol.53 No.7 July 2004
©2004 Chin. Phys. Soc.

12

2003 8

PACC 4250 0540 4260K

.
Benzi
23

*3% 1998 Barzykin

10—12

Luo Zhu ©

" 10275025

. E-mail dajinwu@ public. wh.hb.cn

21 2003 11 3

14—16

23 18

Dykman

T

()

2

2003A006

. 1992



2128 53

R 4 +AJexp yu cos Qu & u du
0
€0 <l + 2/ I()Iexp Yu 7 udu}. 5
9 J O
R T O I A
/1 2}
T¢+t 110
21/ 0
:QJ It +¢ 1t dv
dI 2KI 2l
52_2K1+1+B]+D
y<lz i=123
+#[‘8]ACOS Ot &t +2«/777t 1
C 1 _i QAZ{ Y + Uz, Y - Uz, 71t
Acos (U I I T\ 27 4yK, ~ 47K ¢
Et ni Ll
+ ﬁe‘y_l[ (Q° + 7 = 1/77) cos
St = I3 =0
7 | /| +_%\Qsin .Qt]}
et &t =2$)_exp( t;t) 1
7 ! 2100( m 1_ym) .
sy =D (_\t—t’\) R LS
77 77 —2fzexp T
Etqpt =7t K.= 2"+ 7+ U
=AVQD6X(_\t—t’) K =+ 7-1/z°
27, 73 ) :
lei<l ) 6 Fourier
I K B=AI' A T
) Sw =S5 o +5, w 7
AQ (28 + 7 - Uz)
D —
Q T Sl w —42_% K+ K_
e o3 [ 1 N 1
L o+vw? s+l Q-w+1d
1 Iy= I'- K /K ¢ _Azg(y+1/r. y—l/r.)
2 YT 4, K, ~— K.
I =1,+0 1t 3 1 41,D
8t T Y 1+l
S S
dgdt‘ —— Y5 1 4D+ Acos £ LY 2
+2«/]077t 4 ]3S w=0
21,A P,
y=2K ' K IT A= R=5"w-0n
5t=exp—}/t{gexp}’t—l Psz[Slwdw
y Jo



2129

7
QA Q° + V' - Ut z, 0
47, K, K_ D R y
S 0 AQ[r + Uz, }’—1/1’1)
w = = —_
2 47, K, K_
1 4IOD 3.1. R Tl
X 2 2 + 2 2 2 2
Q +v Q +7v 1+ 050
: 1 a R-7, 0
3 0 Q=5 R-7,
) 1 a
T R
7, R
0 04 D I
Ty R
0
T
10 - |
7 =30
6} . gl ]
6r ]
AT ; «
....... ar 7=20 ]
) Q=5
—-""“'—‘
2t \\\“Q":\ - e ]
0r, . . . . N 0L, ) ) ) ) E
0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5
3] Ty
a y=20 r,=7; D=0.5 b 2=5r7=7, D=0.5
15.0 | E
8r i
12.5 8
72=0.2
0.0} ] 6l ]
x
~ 7.5 ]
,,,,,, . 4 )
D=0.2 -
5.0 e ]
(\ 2t
2.5 - D=0.5 ST
e Ty=
0.0k . . . ] Ot . . . . .
0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5
71 71
c =20 Q=5 1,=14 d =20 Q=5 D=0.5
. R 7 Iy=2.0 A=1.0 =1.0 Q=1.0


Absent Image
File: 0

Absent Image
File: 0

Absent Image
File: 0


2130

53
100 T
1 a 0 =5
0=12 sl
0 =10
0=12
60
0, 0 <0, wol
0
20
1b R-t, Y 0 _: |
1b 0 10 20 30 40 50
7
y a =10 7,=0.2 D=0.5
[
Ty
)4 300 [
1c R-7, D
1 e
200
D
Q 100
1d R-7,
O Fe ) ) ) ) 5
(%) 0 20 40 60 80 100
Y
T R b 7,02 5,=1.0 D=0.5
3.2. R Y
2 a 7, R-
Y 2 a Y
R v
T
2 b 0 R-y
. 2b
0 0
0
R v ¢c 2=57,=0217=1.0
R Y
2 ¢ D R-y



7 2131
T
D O v D R-7,
D
Q Ry 2, 0>0,
D
2 R v lim oR R
—0 Y
=0 R 7
z, 2 D R-y
/4
R

1 Benzi R Sutera A and Vulpiani A 1981 J. Phys. A Math. Gen. 71 807

14 1453 11 Fulinski A and Gora P F 1999 J. Stat. Phys. 101 483
2 Hu G 1994 Stochastic Force and Nonlinear Systems — Shanghai 12 Vilar J M G and Rubi ] M 1997 Phys. Rev. Lett. 78 2882

Shanghai Scientific and Technological Education Publishing House 13 Lwo X Q and Zhu S Q 2003 Phys. Rev. E 67 21104

in Chinese 1994 14 Luwo X Q and Zhu S Q 2002 Acta Phys. Sin. 51 977 in Chinese
2002 51977

3 Gammaltoni L. Haggi P Jung P and Marchesoni F 1998 Rev. Mod . 15 Two X Q ZhuS Q and Chen X F 2001 Phys. Lett. A 287 111

Phys . 70 223 16 Two X Q ZhuS Q and Gao W J 2001 Chin. Phys. 10 1011
4 McNamara B and Wiesenfeld K 1989 Phys. Rev. A 39 4854 17 Huang D X 1994 Semiconductor Optoelectronics Chengdu Press of
5 Hu G and Nicolis C 1990 Phys. Rev. A 42 2030 University of Electric Science and Technology of China in Chinese
6 Hu G Haken H and Ning C Z 1992 Phys. Lett. A 172 21 1994
7 Zhang L'Y Cao L and Wu D J 2003 Acta Phys. Sin. 52 1174 in

Chinese 2003 52 1174 18  Dykman M I Luchinsky D G McClintock P V and Stein N D 1992
8 Wang J Cao L and Wu D J 2002 Eur. Phys. J. B 29 123 Phys. Rev. E 46 1713
9 Barzykin A V and Seki K 1998 Phys. Rev. E 57 6555 19  Hemandez-Garcia E Toral R San Miguel M 1990 Phys. Rev. A
10 Hu G Ditzinger T Ning C Z and Haken H 1993 Phys. Rev. Leit. 42 6823



2132 53

Stochastic resonance in a single-mode laser driven by the direct
signal-modulated correlated colored noise *

Han Li-Bo' > Cao Li'  Wu Da-Jin’  Wang Jun'

' State Key Laboratory of Laser Technology —Huazhong University of Science and Technology ~Wuhan 430074  China

2 Department of Physics  Jingzhou Normal University ~ Jingzhou 434100  China

3 Department of Physics Huazhong University of Science and Technology ~Wuhan 430074  China

Received 21 August 2003  revised manuscript received 3 November 2003

Abstract
Using the linear approximation method the output power spectrum of a gain-noise model is calculated in a single-mode laser
driven by direct signal-modulated correlated colored pump and quantum noises. We detect that not only resonance but also
suppression appear in the signal-to-noise ratio R versus the self-correlation time of pump noise 7; curve. However when the
frequency of input signal increases to a certain critical value 2, both resonance and suppression disappear 1i.e. the curve

becomes monotonous. Moreover the signal-to-noise ratio R versus attenuation coefficient ¥ curve also exhibits resonance.
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