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A Simple Offset Frequency Locking Technique for Pulsed CO, Lasers

LU Wei GAOQ Ming WANG Chun-hui SHANG Tie-liang WANG Qi
{ Laboratory of Opto-electronic Technology, Harbin Institute of Technology, Harbin 150001)

Abstract This paper first briefly overviews the current development of optical pulse offser frequency locking techniques,
then summarizes the methods of discriminating frequency on optical pulse offset locking used in the techniques, and finally
presents a wide-band zll-digital frequency discriminating method {band width: 2~ 100 MHz) and design of a sitaple offset
frequency locking system on the basis of the frequency discriminator. In addition, it also introduces the experiments on
offset frequency locking berween CW 00, laser and a pulsed O3, hserarfwhichthepulsewasproducuibyming a CdTe
switch outside the optical cavity {optical pulse width; § w8 and its repetition rate: 10 kHz). The experimental results

were satisfactory, the beat frequency stability wes 1.27 X 1077 (Allen variance).
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Fig.1 Block diagram of all-digital discriminating
frequency and offset frequency locking
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Fig.2 Counting error.curves of the all-digital discriminator

a. aversge error curve every 10 times counted;

b. average error curve every B times counteds

¢. average error curve every 6 times counted
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Fig.3 A block diagrem showing the experiment on
offset frequency of pulsed laser
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Fig.4 An offset frequency locking test on
pulsed beam at 35 MHz {a) and 40 MHz (&)
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