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Observation and Analysis on Self-Mixing Interference of

Multi-Longitudinal Mode Laser Diode

Hu Xianfeng
(College of Physical Science and Technology . Sichuan University, Chengdu . Sichuan 610064, China)

Abstract The amplitude and waveform of self-mixing interference signal change periodically with static length of
external cavity. The changes of the amplitude and waveform are measured experimentally with variation of static

length of external cavity. And, the variation of the amplitude with static length of external cavity is calculated by
| .
Key words

superposing of self-mixing interference signal of multi-longitudinal mode laser. Then, that variation of the waveform
is analyzed by considering the effect of feedback light on reflectivity of laser-cavity and laser medium gain coefficient

— .

Results show that, the variation period of self-mixing interference signal of multi-longitudinal mode laser with static
length of external cavity is equal to optical length of laser cavity. While, the width of main maximum region of self-

mixing interference signal with variation of static length of external cavity is equal to the coherence length of laser
=]

which is less than the optical length of laser cavity. The periodical variation of the amplitude with static length of
length; nonlinear effect; spectral line width
1

external cavity comes from self-mixing interference of multi-longitudinal mode laser, and that of the waveform is
caused by nonlinear effect produced from feedback light acted on laser cavity and laser medium
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optical measurement; multi-longitudinal mode laser diode; self-mixing interference (SMI); coherence
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Fig. 4 Variation of waveforms of SMI signal with static length of external cavity
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