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Influence factors of temperature and strain distribution in electro-optic
crystal for repetition frequency lasers

ZHANG Jun ,WEI Xiao-feng , ZHANG Xiong-jun , WU Deng-sheng , TIAN Xiao-lin
( Laser Fusion Research Center,China Academy of Engineering Physics,Mianyang 621900, China)

Abstract: In order to use plasma electro-optic switch in repetition frequency lasers, the effect of crystal absorption
coefficient ,the crystal thickness, the distance between focula boundary and crystal boundary, power-intensity distribution, on
temperature and strain distribution was analyzed by means of finite element method. The simulation results indicate that the heat
deposit depends on absorption coefficient and crystal thickness, the temperature distribution is not only related with power intensity
distribution of incident laser but also the distance between focula boundary and crystal boundary. The temperature distribution as
well as the thermodynamic parameter determinates the strain field.
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Table 1 Physical paramelers of KDP, DKDP

KDP DKDP
p/(kg -m™?) 2338 2355
/(] kg™t K 730 700
ky/(Wem™' -K™1) 1.76 1.9
K/ (Wem™' K1) 1.3 2.1
1 15.3 15.75
12 2.1 2.1
elaslic stiffness matrix 13 -3.8 ~-4.0
elements/ TPa ! 33 19.6 20.14
44 77.5 79.0
66 168 168.3
ny@ A =1.064pm 1.494 1.493
o/ m~ '@\ =1.064um 5 0.5

Fig. 1  Heal transler finite element mode of KDP

Fig.2 Dependence of the highest temperature on lime
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Fig.3 Temperature distribution along x axis after 360s heating
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Fig.4 Dependence of the biggest temperature gradient on time
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Fig.5 Themo-elasticity finite element mode
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Fig.6 xy sirain distrbution along diagonal line of crystal after 360s heating
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Fig.7 Temperature distuibution along x axis after 360s heating
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Fig.8 Temperature gradient distribution along x axis after 360s heating
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Fig.9 xy strain distribution along diagonal line of crystal after 360s heating
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Fig. 10 Dependence of temperature distribution on crystal (aperture
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Fig. 11 Dependence of xy strain distribution on crystal aperture
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Fig. 12 Temperature distribution along z axis after 360s heating
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Fig. 13 Temperature gradient distribution along x axis after 360s heating
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Fig. 14 xy strain distribution along diagonal line after 360s heating
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