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Research of Automatic Frequency Stability Diode Laser

Zhang Yin Wang Qing
(School of Electronics Engineering and Computer Science, Peking University. Beijing 100871, China)

Abstract A novel frequency stabilization method is achieved. The variation of frequency is obtained by detecting
saturated absorption signal, and the system is composed of a temperature coarse adjustment and a current fine
adjustment to keep the frequency stabilization of the diode laser. The hardware and the software of the frequency
stabilization system based on micro control unit are outlined. Through the experimental test, it can automatically
achieve frequency stabilization after power on, and can work continuously and stably in more than 180 days. The
initial stability of the laser is 4.57>X10 " (1 s),3X10 '#(1024 s), 2.78X10 (8192 s) . It provides a method to

realize the miniaturization and modularity of frequency stability diode laser.
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Fig. 1 Composition diagram of laser system
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Fig. 2 (a) Circuit and (b) flow of frequency stabilization system
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Fig. 3 (a) Beat frequency experimental facility and (b) ' Cs D2 transition hyperfine structure
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Fig. 4 Measurement result of frequency stability of the laser
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