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Fig. 1 Stationary intensity distributions for the colored-loss-noise model of a dye laser (a) ag= 1.0, D= 0.5,
T=1.0; (B)gy=1.0, D=0.5, = 0.5. — UET; — —— UCNA; +-+ exact numerical results
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Fig. 2 Stationary intensity distributions for the colored-loss-noise model of a dye laser (a)ap= 1.0, D= 1.5,

t=1.0; (b)ag=1.0, D= 1.5, + = 2. 0. —— UET; ——— UCNA, --- simulation results
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Fig. 3 Stastionary intensity distibutions for (a) colored-loss-noise model of a dye laser; (b) colored-gain-loss

model of a dye laser. ay = 1.0, 4, =& 0, D= 5.0, r =0. 5, — UET, ——— UCNA, --

simulation results
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Application of the Unified Expansion Theory to Laser Systems

He Jian Cao Li Wu Dajin
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Abstract In the frame of the unified expansion theory (UET) we obtain the higher
precision expressions of the UET by means of improving the accuracy of calculation, and
then extend it to the laser systems. Two single-mode dye-laser models are studied by the
modified UET, and the expressions of stationary probabilities, means and variances laser
intensity are obtained. Comparison shows that the results of the modified UET agree well
with the exact numerical results and the simulation results better than the results of the
unified colored-noise appreximation (UCNA).

Key words dye laser, unified expansion theory, the mean of the intensity, the

variance of the intensity.





