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Estimation method to eliminate effects of pumping
light on space distribution of laser beam

WANG Shi-yu', WANG Xin-yuan, GUO Zhen, CAI De-fang, WEN Jian-guo, LI Bing-bin
(School of Technical Physics, Xidian University. Xi'an, 710071, China)

Abstract; A mathematical parameter ¢ is adopted to assess the different space distribution in
two laser fields. The effect of the pumping light space distribution on the quality of the ground-
mode oscillating beam is analyzed by applying ¢ in the resonant cavity. The analysis for the
effect shows that the ground-mode oscillating beam will drift off the Gauss distribution if the
nonequilibrium gain distribution is caused by pumping light in the laser medium. With the
parameter &, the quantitative estimation was carried out for the effect of the pump light on the
quality of oscillating beam. The investigation shows that the parameter ¢, can directly represent
the effect of pumping light distribution on the beam quality of laser, and the value of the
parameter 0 can be used to judge the pumping light distribution quality. As for the end-pumping
DPL with continuous operation, the most ideal distribution mode of the pumping light is the
Gauss pumping light and its diameter is equal to that of the fundamental-mode Gauss oscillating
beam of the resonant cavity.
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Fig. 1 Schematic diagram of end-pumped laser cavity
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Fig. 2 Curves of bias on which the fundamental-mode

laser beam is apart from the Gauss mode
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Fig. 3  Influence of pumping light on M* factor of
fundamental-mode laser beam
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