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Fig.1 The signal-to-noise ratio R as a function of the net
gain a, for differentvalues of the pump noise

self-correlation time T
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Fig.2 The R as a function of the a, for different values
of the signal frequency {2 and the signal amplitude B
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Fig.3 The R as a function of the g, for the different values

of the pump noise intensity P and quantum noise
intensity @

ME3(b) TLIE H, 24 Q RIRF, R ~ o, BREL
£ (A B BRI R A, @ W/ INa AR AR R
KABAL B A R/ IMEE KA B M o, B KEH M
B, ARG R TR R M A . R
MR P AR e, B R AR
2.4 A, 3R ~a, MEFIERTM

M (8) B HLIA, SR ~ o, 12 T A4,
EhS¥h:4=1,B=10,P=0.001,0 =0.001,7 =
0.03,0=2. 7EE 4 FRATRBL,R ~ 0, KFERHLRIR

55

B4 DA AZBWRERLR S ¢ KRB R
Fig.4 The R as a function of the q, for the different values
of A,

P B AW 24 1A, 1 B/NRE , K B
B, MER AR o, BAM TR . 7
A, <1 BB AL B, I RIS — B B 2 7,
{88 T 7 S B 2 1A B SRR T , BEHTL S AR,

3 it

FE SRS R Y €2 2 MR 7 RIS R SV DR BB A 2
THRAWKZ P EBOC RGP EWREL R BEROER
G R oo MXFMSFERMIIIR . HR
W7 B SCERAT 8] FE § {5 S B ET, R ~ o,
K& 7 MR BRI g Fnam i) B S s ik
o . HEEESRIEERAREMNR FRASR
fE B RS SRR B OC Bk RS EALE R ~ o,
LA GR AN — B[R BHFE . RS B OB ]
FEEK RRES RN RSB RES E
FIHA; PG S IR iE s R RS IR B RR , BB
e B3R ; T B MR IR BE AR/ (B MRS SE R 1)
REERES , B IR Bi5E

FESERR R A, B T B LR S Rk, R
BOCRTERMEX TR, H IR AR A& K1
B . AT R R A B BOE R SR LR X
BKI& C(0) <1, B3 C(0) IRIE TS BURME T Bl
WRE IR
& & Xk
1 Benzi R, Sutera A, Vulpiani A. The mechanism of

stochastic resonance. J Phys (A), 1981,14(2) :453 ~ 460
2 Nicolis G, Nicolis C.

transitons-additive fluctuations. Tellus, 1981,33. 225 ~234
3 ILuwo X Q, Zhu S Q. Stochastic resonance driven by tow

Stochastic aspects of climatic

different kinds of colored noise in a bistable system. Phys Pev
E, 2003,67; 021104-1 ~021104-13

4 Tessone C J, Wio H S, Hanggi P. Stochastic resonance
driven by time-modulated correlated white noise sources.
Phys Rev E, 2000,62(4) ;4623 ~4632

5 Hu G, Ditzinger T, Ning C Z, et al. Stochastic resonance
without external periodic force. Phys Rev Lett, 1993 ,71(6 ~
9) .807 ~ 810

6 Cao L, Wu D J. Stochastic dynamics for systems driven by
correlated noises. Phys Lett A, 1994 185(1) ;59 ~65

7 Gammaitoni L, Hanggi P, Jung P, et al Stochastic
resonance. Rev Mod Phys, 1998 ,70(1) ; 223 ~ 287

8 Zhang Liangying, Cao Li, Wu Dajin , et al. Stochastic
resonance in linear regime of a single-mod laser. Chin Phys
Lett ,2003,20(1) ; 25 ~27

9 B, B, RRH.F. XBEBRERSTFARBOLR
FKAIBEPLALIRIR. LR RFEER, 2004, 32(3):
32~42
Cheng Q H, Cao L, Wu D J. Joumal of Huazhong University



904 X F ¥ #® BE

of Science and Technology ,2004 ,32(3) :32 ~42 equation in a single-mode laser model. Chin Phys Lett,
10 KeSZ, Cao L, Wu D J. General laser intensity langevin 2001,18(3) :370 ~372

Stochastic Resonance of the Signal-to-noise Ration Versus the
Net Gain in a Single-model Laser System

Cheng Qinghua'”?, Cao Li'*,Wu Dajin'**, Xu Dahai’
1 State Key Laboratory of Laser Technology, Huazhong University of Science and Technology, Wuhan 430074
2 Department of Physics, Yengzi University, Jinzhou 434100
3 Department of Physics, Huazhong University of Science and Technology, Wuhan 430074
Received date:2004-01-07

Abstract The phenomenon of stochastic resonance is studied in a single-mode laser system driven by the colored
pump noise with signal modulation and the quantum noise with cross-correlation between the real and imaginary
parts, and which is found in the signal-to-noise ratio R versus net gain a, curve. Moreover, when pump noise self-
correlation time 7 and frequency (2 of signal increase, the curve of R ~ a, will experience a change process from
simultaneous existence of resonances and suppressions to monotonous rise. When the amplitude B of signal, the
pump noise intensity P and quantum noise intensity Q, and the cross-correlation coefficient between the real and
imaginary parts of the quantum noise A, all change, the curve of R ~ a, will always simultaneous appear resonances
and suppressions, but the resonance-peak and suppressions-valley will take place great change.
Keywords Single mode laser; Stochastic resonance; Signal-to-noise ratio; Net gain
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