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Study about thermal characteristics of a V-shape active mirror heat capacity laser

JIANG Xin-ying ,XU Mei-jian ,JIANG Dong-bin ,DUAN Wen-tao,YU Hai-wu
( Research Center of Laser Fusion,China Academy of Engineering Physics, Mianyang 621900, China)

Abstract; In order to improve the pumping efficiency and make the temperature distribution more uniformity, a V-shape

active mirror heat capacity laser was set up. Heat distribution of the laser medium was studied with numerical simulation and

experimental methods. In numerical simulation, asymmetry of inner heat source was sufficiently considered, and in three-dimension

heat distribution was analysed. In experiment, the temperature on the surface of the laser medium was measured by a thermal

imaging system. The result of numerical simulation and experimental measurement were quite identical. It is demonstrated that the

shape of the heat capacity has great advantage on improving thermal distribution.
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Fig 1  Structure of the pumping cavity
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Table 1  Physical parameters of YAG

density 4560kg/m’
specific heat capacity at constant pressure @ 300K 590)/ (kg - K)
thermal conductivity@ 300K 14W/(m - K)
thermal expansion coefficient 7.5 %10 °K™!
modulus of elasticity 300GPa
Poisson’s ratio 0.3
temperature dependence of refractive index 12.6 x 10 7°K !
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Fig.2 a—absorption coeflicient of the laser medium b—the spectrum of
the xenon lamp

Fig.3 Relatively value of exterior and interior heal fountain of the laser me-
dium
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Fig.5 Measurement result of temperature distribution on the surface at 1ms duration ,20Hz frequency after different lasting time
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Fig.6 Temperature distribution in the length and width direction on the
surface
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