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Effect of Quantum Colored Noise on Single-Mode Laser Field

ZHU You-xin ZHANG Li CAO Li WU Da-jin CHENG Zu-hai
(State Key Laboratory of Laser Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract The effect of quantum colored noise on single-mode laser gain model is studied. The analytical expressions of
the time-dependent moments, the correlation function and power spectrum of the laser intensity are derived by means of
linear approximation method. It is shown that the statistical properties of the laser intensity are mainly decided by
quantum colored noise when the laser is operating near the threshold. The conclution is that the initial plateau of the
intensity correlation function observed by experiment is due to the “color” of the noises and predict that the intensity

variance will also exhibit initial plateau.
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Fig.1 Time evolution curves of K, (¢) for different values of
7. The dashed line: 7, =0.2, the dotted line: 7, = 1
s, the full line: 7, =5 s. The other parameter values are
P=0.5:'.0=W0s"'.P=10.1s" . 2=105",

B=1,7,=0.3s
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Fig.2 Time evolution curves of A () for different values of
- 75. The dotted line: 7, = 0, the full line: 7, = 1 s, the
dashed line: 7, =3 s. The rest of the parameters are the

same as in Fig. 1
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Fig.3 Power spectrum S(w) against w. The dotted line: 7, =
0, the full line: r, = 3 s, the dashed line: 7, = 6 s. The
rest of the parameters are the same as in Fig. 1
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