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THEORETIC AND EXPERIMENTAL STUDY ON LARGE-FREQUENCY-
DIFFERENCE SIDE-MODE INJECTION LOCKING OF HIGH
POWER SEMICONDUCTOR LASERS FOR LASER COOLING

WANG X1A0-HUI CHEN XU-ZONG HOU JI-DONG  YANG DONG-HAI WANG YI-QIU
Deparment of Electronics Peking University Beijing 100871
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ABSTRACT
The high power semiconductor lasers were side-mode injection locked with frequency difference 1300 GHz with re-
spect to its free working frequency using injection locking technique. The transfer of coherent characteristic between the
master laser and slave laser was studied experimentally in detail by using saturated absorption spectra and optical hetero-
dyne technique. The relation of locking bandwidth versus the ratio of injection power and the mode building process of in-
jection locking were measured and the experimental locking bandwidth agreed with the side-mode locking bandwidth ob-
tained by multi-mode rate equation followed by injection term. The threshold injection light power for realizing side-mode

injection locking was calculated theortically and tested by experiment.
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