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Offset Frequency Stabilization of He-Ne Lasers
Using Phase Locked Loop
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Abstract : This paper presents experimental results of the frequency offset locking of He-Ne lasers and the stability analysis.
The master laser is free running, and the slave laser is a single-mode operating laser. The frequency difference of two lasers is
stabilized to 200 M which can be synchronized using PLL servo. The measured beat frequency between two lasers was
200.004 Mk + 0.15 Mk The square root of Allan variance as a measure of stability in time domain is also measured. The
long-term stability of the beat was worse than sort-term stability. With a gate time 7=1000 s, the square root of Allan
variance was about 1 (lz. The results of the square root of Allan variance of the stabilized beat signal was a gate time of
7=1000 s, the square root of Allan variance was about 1.5 kiz. The long-term stability was improved by more than several

hundred times compared with that without the stabilization.

Keywords : He-Ne laser, frequency stabilization, phase locked loop
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Fig. 1. Block diagram for offset frequency stabilization of He-Ne
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