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Normalized theoretical analysis of continuous-wave intracavity
frequency-doubled Raman laser

Li Shutao, Dong Yuan, Jin Guangyong, Lv Yanfei

(Jilin Key Laboratory of Solid State Laser Technology and Application, School of Science, Changchun University of Science
and Technology, Changchun 130022, China)

Abstract: CW intracavity frequency-doubled Raman laser has become an important approach of CW
yellow laser, and the formula which directly described the variation of the laser output with input pump
power and laser parameter was not given. A theoretical model of continuous-wave intracavity frequency-
doubled Raman laser based on normalized rate equations with plane-wave approximation was built. By
solving these normalized rate equations, the expression which described the variation of normalized yellow
laser output with the normalized input and normalized laser parameter was obtained, and the theoretical
curves which were also obtained. The relations between the normalized output and normalized input as
well as normalized parameters was discussed. The model can be used to help the design of the lasers.
Key words: CW Raman laser; intracavity Raman laser; yellow laser; rate equations;
normalized equations
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Fig.1 Variation of Y with G for different D when M=0.001
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Fig.4 Variation of Y with M for different D when G=500
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Fig.6 Variation of Y with M for different D when G=1 500
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