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Abstract

thermal effect, such as YAG. Wavefront distortion and depolarization often occur simutaneously. The thermal

Gain medium of modern high-average-power solid-state lasers can produce distortion for the reason of

stress of the high-power solid state laser slab is becoming a serious problem for hindering the further power
increasing of the laser. A method for calculating the thermally induced refraction index in a pumped heat capacity
slab laser was studied. In this method, the fourth-rank piezo-optics tensors of YAG crystal were transformed from
the crystal lattice coordinate system to the laboratory coordinate system. With these new tensors, the thermally
induced stress birefringence in a solid-state laser can be analyzed easily for any stress distribution. Furthermore, the
calculations show that the birefringence in a zigzag slab depends on the angle under which the slab is cut from the

boule. A theoretical description of the thermal and stress characteristics of heat capacity slab laser in two
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dimensional was also presented.
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Table 1 Nonzero values of the photoelastic and compliance coefficients of YAG in the crystal coordinate system
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Table 2 Parameters in computation

Material Nd: YAG
Thermal conductivity K /(W/(m * K)) 13
Young's modulus E /TPa 0.277
Poisson’s ratio v 0.28
Thermal expansion coefficient o’ /(X107¢ K™1) 6.9
Initial index of refraction valus ny, 1.82
Change in index of refraction with temperature dn/dt /(X107 K1) 7.3
Material constant M, /(X107" m*/s) 5.1
Thermal loading power per unit volume @, /(W/cm®*) 25~40
Thickness h /cm 1
Pump absorption coefficient a /cm ' 3.8
Thermal diffusion coefficient y/(m?/s) 4.4x107°
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