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Two Fast Steering Mirrors in Series

Zhou Rui"** Li Xinyang"* Shen Feng'* Li Mei'*
' Key Laboratory on Adaptive Optics, Chinese Academy of Sciences, Chengdu, Sichuan 610209, China

2 Institute of Optics & Electronics, Chinese Academy of Sciences, Chengdu, Sichuan 610209, China

* University of Chinese Academy of Sciences, Beijing 100049, China

Abstract In the laser beam stabilizing system, there are the broadband disturbance where energy is inversely
proportional to the frequency and the narrowband disturbance at a particular frequency because of the transfer
medium and vibration of the optical platform. In order to reduce the laser beam jitter caused by both kinds of
disturbance, the control structure of fast steering mirrors (FSM) in series was put forward, and the control
algorithm was presented, in which the first laser beam stabilizing system aimed to the narrowband disturbance, and
the second laser beam stabiliting system resolved the broadband disturbance. So the disturbance can be restrained at
the same time. The residual errors are compared between the proposed method and the classic control algorithm, and
the simulation results and experimental results verify the availability of the proposed method.
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Fig. 1 (a) Block diagram of a typical laser beam stabilizing system based on FSM;
(b) block diagram of a typical FSM control system
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Fig. 2 Bode diagram of the classical FSM control system. (a) Bode diagram of error transfer function;

(b) Bode diagram of close transfer function
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(¢) PSD of input signal; (d) PSD of residual error signal
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Fig. 10 (a) PSD of residual error signal; (b) control efficiency of different control methods
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