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Temperature field characteristics of thermal conductive
anisotropic laser rods by LD end-pumped
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Abstract; With the aim to solve the thermal effect problem of thermal conductive anisotropic laser
media end-pumped by LD, a thermal model of Nd : YVO, crystal with adiabatic end faces and a cool-
ing circumference was established. As the Nd : YVO, crystal is a thermal conductive anisotropic ma-
terial and the output beam of the fiber-coupled LD has the characteristics of super-Gaussian distribu-
tion, a general analytical temperature field expression of the thermal conductive anisotropic laser me-
dium end-pumped by the super-Gaussian beam was obtained by the methods of eigen-function and con-
stant variation. Meanwhile, the influences of the super-Gaussian beam with different orders, spot ra-
dius and powers on the temperature field of the Nd : YVO, crystal were quantitatively analyzed. The
results show that when the output power of LD is 50 W and the transmission efficiency of the optical
focusing coupler is 82% ,the end-face of the Nd : YVO, crystal (the weight percent of neodymium ion

doped in the crystal is 0. 5%) end-pumped by the forth order super-Gaussian beam can get a maximum
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temperature rise of 528.95 C. The results can be applied to the design of thermally stabilized cavity

of the all-solid-state laser with thermal conductive anisotropic laser medium end-pumped by LD, and

will play theoretically a directional role in improving the performance of lasers.

Key words: solid-state laser; anisotropic medium;laser rod; Nd : YVO, crystal; temperature field
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