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Effects on Intensity Correlation Function by Pump Noise and Quantum Noise
with Cross-Correlation Real and Imaginary Parts in a Single-Mode Laser

CHENG Qing-hua'?, CAO Li**, WU Da-Jin**, WANG Jun®
Department of Physics, Jingzhou Normal University, Jinzhou, Hubei 434100, China
% State Key Laboratory of Laser Technology, ® Department of Physics,
Huazhong University of Science and Technology, Wuhan, Hubei 430074, China

Abstract With the linear approximation method, the intensity correlation function C(z) and normalized mean
intensity fluctuation C(0) are calculated, which reflects dynamic properties of the laser. The time evolution of C(¢) is
discussed in a loss-noise model of single mode laser system by pump noise and quantum noise with cross-correlation
real and imaginary parts. The influences on the time evolution of C(¢) are analyzed from cross-correlation coefficient
between the real and imaginary of quantum noise A,, intensities of the pump noise P and quantum noise Q,
respectively. The time evolution of C(¢) is a monotonous descending process, while the whole C(z) versus ¢ curve
falls down with noises intensity reducing and the cross-correlation between real and imaginary parts of the quantum
noise weakening, which shows that the great influence of the noises intensity and the cross-correlation between real
and imaginary parts of the quantum noise on the time evolution of C(z). When ¢ increases, an extremum or three
extrema appears in the C(¢) versus A, curve. Finally, the valid range for the linear approximation method is
discussed.
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Fig.1 Time evolution of the intensity correlation function
C(2), for different values of the cross-correlation
coefficient A, between the real and imaginary parts
of the quantum noise
(A=1,a=1,Q=0.01, P=10.0D
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Fig. 2 Time evolution of the C(¢), for different values of
the quantum noise intensity Q

(A=1,a =1, P=10.01, 4, = 0.5)
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Fig. 3 Time evolution of the C(¢), for different values of

the pump noise intensity P

(A=1,a =1,Q=0.01, 3y =0.5)
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Fig. 4 C(2) versus A, at different time

(A=1,a =1, Q=0.01, P=0.01)

0.030 F x10”
0.090 |
0.025 |
0.088 |
0020
S < 0.086
(]
0.015 |
0.084
0.010
W 0.082
a4 05 0 05 1
Au
0.030 F
0.028 |
0026 |
<
&)
0.024
0.022 |
0.020 L. . : . .
-1 05 0 0.5 I
A

q

B 5 SLIRARXTEKTE C(O) At M s 52 i & Al
RIK AL A, B R 22

Fig.5 Variance of the laser intensity C(0) versus A,
(A=1,a =1, Q=0.01, P=0.0D
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