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Abstract Based on the theory of thermal analysis, heat conduction equation of Nd : LuVO, crystal slab side-pumped
by diode laser arrays is built. By solving the heat conduction equation, the analytic expression of temperature field
and thermal deformation distribution is obtained. When geometry of pumping diodes corresponds to 1 mm X4 mm,

and the power is about 40 W, temperature and heat deformation field of numerical simulation results show that the

maximum temperature rise of 11.63 K along «, and 11.00 K along ¥ and z direction, respectively, and total thermal

deformations are 0.050 um, 0.034 ym and 0.48 pm along x, ¥ and z direction, respectively. This work will supply

the theory for design of Nd : LuVO, laser
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Table 1 Geometrical and physical properties of
Nd : LuVOjy crystal
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Geometrical properties

Width w= 3 mm
Thickness { = 3 mm
Longness [ = 8 mm

Physical properties™®’]

£=1.5X10""K"

£, =1.7X10 K"
£=0.1X10 K
K,=7.882 W /(m + K)
K.=9.629 W /(m + K)

—1

Thermal expansion coefficients

Thermal conductivity

Absorption coefficient (808 nm) o=7.2 cm
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Fig. 2 One-dimensional temperature distributions. (a) T (x, 0, 0)3(b) T (0, y, 0);(c) T (0, 0, 2)
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Fig. 3 Two-dimensional temperature distributions. (a) T (x, vy, 0);(b) T (&, 0, 2);(c) T (0, y, 2)
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