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Performance Comparison of Laser Diode-Pumped Liquid Laser
between Single Gain Host and Double Gain Host

Li Mi Xu Zheng Chen Xingwu Su Yi Li Chunling
(Institute of Applied Electronics, China Academy of Engineering Physics . Mianyang, Sichuan 621900, China)

Abstract Flowing circulation can emanate heat of liquid laser with single gain host, but it also arises heat gradient
in the flowing direction. Double gain host can emanate heat effectively and avoid heat gradient in flowing direction,
and possesses better performance. The heat character and far-field facula of liquid laser with single gain host and
double gain host at the same gain length were simulated, and then compared. The result indicates the performance of
the double gain host is much better than that of the single gain host: the peak intensity of far-field facular is enhanced

by ten times, and the energy concentration extent and beam quality are both enhanced evidently.
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Fig. 1 Inorganic liquid laser with single gain host
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Table 1 Parameters of calculation

Ul =

Fluorescence lifetime 7;/s 3X107"
Quanta efficiency 7 95%
Excited emission cross section ¢ /cm® 9Xx10 %
Dynamic loss coefficient o /em ™! 0.5%
Gain length [/ /cm 15
Specific heat capacity C /[J/(kg + C)] 1.302X10°
Liquid density p /(g/cm®) 1. 80
Heat transfer coefficient K /[J/(cmeseC) ] 0. 00067
Spectrum coupling coefficient 7 ~90%
Reflectivity of output mirror R 0.47
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Fig. 3 Optical path difference distribution of single
gain host
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Fig. 4 Optical path difference distribution of double
gain host
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Fig. 5 Far-field facula of single gain host
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Fig. 6 Far-field facula of double gain host
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