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Temperature field of Nd: YAG crystal
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Abstract; A thermal model was established under air conduction boundary conditions in order to accurately
obtain the temperature distribution of an Nd: YAG rod crystal end-pumped with a laser diode. Firstly, the crys-
tal’s temperature distribution was calculated through analytical theory on the basis of the heat conduction equa-
tion. The crystal was operated with a pump diode laser incident center operating at a wavelength of 808 nm.
Secondly, the influences of the pump laser parameters, including power, beam radius and orders of super
Guass were quantitatively analyzed. The results indicate that the maximum temperature rise is located at the
center of the pump end and its value can rise to 426. 3 K when an Nd: YAG rod crystal with length of 5 mm
and a radius of 1. 5 mm is pumped by a 808 nm laser with 60 W power and spot radius of 400 pm. The ther-
mal focal length of the crystal is 272. 98 mm. The effects of the thermal air transfer on the temperature field

distribution of the crystal are considered and the results are therefore more accurate. This research can provide
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a method for further precise analysis of the temperature field distribution of other laser crystals and lays a theo-

retical foundation for the optimization of laser performance.
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