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Comparison of noise properties in intracavity-doubling
quasi-three-level and four-level solid state lasers

LI Yi-min"?, TAN Hui-ming', FU Xi-hong'?*, TIAN Yu-bing'?, WANG Bao-shan'**

(1. Changchun Institute of Optics , Fine Mechanics and Physics ,Chinese Academy of Sciences ,
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Abstract: Based on the different noise machanisms of the intracavity-doubling quasi-three-level and
four-level lasers, the blue(473 nm) and green (532 nm) lasers are made to study their noise characteris-
tics using the same laser crystal (Nd : YAG) and the same doubling crystal(LiB;O;). The magnitude
of the noise is >>120% at output power of 50 mW in a intracavity-doubling quasi-three-level laser, but
in a similar intracavity-doubling four-level laser,it is <{5% at output power of 60 mW. It is shown
that the noise in intracavity-doubling quasi-three-level laser is larger than that in four-level laser sys-
tem. These properties of high-frequency noise in intracavity-doubling laser have been analysed
through coupled-differential equation models and analysis results point out that these properties are
caused by the reabsorption losses in quasi-three-level intracavity-doubling laser system. The noise in
tracavity-doubling quasi-three-level laser will be decreased if reabsorption losses are controlled.
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