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Simulation and Experimental Studies on Laser Frequency
Stabilization Control System

Wu Yue, Chen Wei, Li Zeyu, Yao Feng, Zhu Tao
(China Aerodynamic Research and Development Center, Mianyang 621000, China)

Abstract: Semiconductor laser with narrow linewidth and high frequency stability has been widely used in interference measure-
ments, optical frequency standard and precision spectroscopy. The daily frequency drift of a free running semiconductor laser can
reach GHz level. Therefore, it is very important to study the frequency stabilization of semiconductor laser. In this paper. a mathe-
matical model of laser frequency stabilization control system based on the phase locked loop (PLL) theory is proposed. The principle
of lock—lose is been analysed and simulated by employing Matlab/Simulink. The result shows that the internal signal of the control
circuit can be applied as the criterion of the lockout. Furthermore, an experimental phase — locking system is built with the integral
scanning method to measure the actual locking performance. The good agreement of the results between the experiment and simula-
tion presents that the theoretical model is reliable. Under the condition of precise temperature control, the laser shows excellent long

—term f{requency stabilities with a instability frequency below 5 MHz.
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