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Frequency Stabilization System of Diode Laser for
Cold Atom Experiment

Jiang Xiao Zhang Chen Cai Wenqgi Jin Ge
(Department of Modern Physics . University of Science and Technology of China ., Hefei, Anhui 230026, China)

Abstract Lasers with high stability of frequency are required on ultra-cold atom experiment. A compact frequency
stabilization system of diode laser is proposed. which is based on the principle of saturated absorption of atom vapor.
The generation, amplification, filtering, mixing of radio frequency (RF) modulation signal, as well as the error
signal detection, are integrated into a 3U plug-in module. The scan circuit for finding the spectroscopy and PI
controller for frequency locking are also integrated into another 3U plug-in module. For holding those modules, a 3U
rack of 14-slot and 19 inches (482.6 mm) width is designed. Experiments show that the high level of integration
means not only take up less space, easy to manage and maintain, but its anti-interference ability also greatly
enhanced. In order to detect the faster phase jitter of the laser diode, and to avoid the noisy low frequency, a

Vol. 37, No. 1
January, 2010

modulation frequency as high as 21.4 MHz is adopted.
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Fig. 1 Setup of frequency locking experiment of diode laser, using saturated absorption of rubidium vapor
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Fig. 4 Schematic of the RF oscillator
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Fig.5 Picture of frequency locking system
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