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Thermal effect study of composite configuration
grazing-incidence slab amplifier

Wang Wanyi,  Chen Fangjun,  Gong Pihua, Jia Quanneng, Zhang Yinghua,
Zhang Yijing, WangJie, Zhao Zijun
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: To study the thermal effect of composite configuration grazing-incidence slab amplifier, a composite
configuration was used, in which the Sapphire with high thermal conductivity was bonded on the pump face of the
laser medium Nd:YVO, crystal.The thermodynamic model of the grazing-incidence slab amplifier was built up. The
temperature distribution, optical path difference and thermal lens effect were analyzed theoretically in detail. Also, the
temperature distribution, thermal strain, optical path difference and thermal focal length were simulated by finite
element analysis software COMSOL. The results indicate that compared with single medium structure, the maximum
temperature of the composite configuration decreased by 60 K, and the maximum deformation of the pump face
decreased by 1/3, while the pump power is 60 W, the thickness of the slab is 2 mm and the thickness of the bonding
layer is 1mm. The novel composite configuration has reduced the thermal effect effectively.
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Fig. 1 Composite configuration of the grazing-incidence laser
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Fig. 2 Temperature distribution of each section of crystal
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Fig. 3 Deformation of crystal on the pumping surface
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Fig. 4 OPD distribution of different bonding thickness
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