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Effect of thermal flow field on the output field distribution of liquid lasers

WANG Peng-fei' , MA Zai-ru'*, LI Mi* | SONG Ying-song’ , WEI Yong-tao®
ZHANG Yu-ming', FENG Guo-ying', CHEN Jian-guo'
(1. College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China;2. Institute of Applied
Physics, Xihua University, Chengdu 610039, China;3. Institute of Applied Electronics, China Academy of Engineering Phys-
ics, Mianyang 621900, China;4. College of Architecture and Environmental, Sichuan University, Chengdu 610064, China)

Abstract; In order to study the effect of liquid velocity on laser output field, the output characteristics for hard-edge
positive hranch unstable resonators in transverse-flow liquid lasers were simulated with finite element difference method algorithm.
The thermal flow field for different liquid velacities was analyzed by means of finite element method. The beam quality and laser
spot center  peak intensity) were studied when the pump light was plane wave. The offset of spot center was observed in the

experiment. The result is that the laser quality is tending to the constant and the laser spot center is hiased to the pumped side
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when the liquid velocity is larger than 1m/s.
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Fig.1 Schematic diagraph of laser with positive branch unstable resonator
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Table 1  Parameters in the calculation®’
wavelength/ pm 1.053
absorbing coefficient 8/em ! 3
fluorescence lifetime 71,/s 3x107¢
quantum efficiency Mg 95%
excited emission cross-section g/ cm? 9x10°%®
dynamic loss coefficient o/cm ™! 0.5%
gain length [/cm 0.8
specific heat capacity ¢/ (J - kg™ - K™') 1.302 x10°
tiquid density p/ (g« cm ™) 1.80
thermal conductivity /(W - m~! - K™!) 0.0067
spectrum coupling coefficient 7 =90%
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Fig.2 Schematic diagraph of the distribution of AT
a—when the velocity is 0. 5m/s
0. 6kW/cm?
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Table 2 The result of calculation when the pump intensity is 0. 6kW. cm®

h—when the intensity of pump light is

w(m-s~1)y 0.2 0.5 1 2 5 7.5 10
s/mm  0.0143 -0.6359 -0.0937 0 0 0 0
yy/mm  —0.2807 0.2574 -0.1420 -0.1633 -0.1655 -0.1659 -0. 1660

M2 44.4865 24.2955 25.0938 23.4298 24.3684 23.9698 23.9458

z

/VI},2 29.1476 17.7589 23.5403 23.6849 23.6812 23.6808 23.6808
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Fig.3 Loaded unstable resonator when the velocity is 0. 5Sm/s and the m-
tensity of pump light is 0. 6kW/cm®
a—plots of wave intensity b—phase just inside the output mirror
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Fig.4 The effect of velocity of liquid on laser spot center of the near field
profile and M? when the pumping intensity is 0. 6kW/cm?
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Fig.5 Sketch of experimental setup
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Fig. 6 Far field profile of the laser when pumping in different pluses ( the smal-

ler is the profile of He-Ne laser, the other is the output of the laser)
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