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Thermal analysis of rectangular Nd: GGG heat capacity lasers

SHI Peng, XIN Yu, LI Long, CHEN Wen, BAI Bing
(College of Science, Xi’ an University of Architecture & Technology, Xi’ an 710055, China)

Abstract; In order to study the thermal effect of rectangular Nd: GGG heat capacity laser crystal, the semianalytical
analysis of thermal conductive anisotropic material was introduced. Through the analysis of working characteristic of laser crystal,
thermal model according to actual working state was established, thermal effect of a rectangular Nd: GGG crystal was investigated
and the expressions of temperature field inside laser crystal in the pump stage and cooling stage were obtained. The effect of width
and thickness of the crystal on temperature field was analyzed quantitatively. Results show that a maximum temperature rise of
169. 1°C is obtained in the center of the pump surface after LD-pumped for 4s with an output power of 8100W and a pulse
frequency of 500Hz and a pulse width of 0. 2ms. The maximum temperature rise decreases to 0. 97% 120s later after the pumping
stops. The results can offer theoretical basis for the optimization design of heat capacity lasers.
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Fig.1 Thermal model of Nd: GGG erystal
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Fig.2 Temperature field on the upper surface of the crystal after 4s of pump
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Fig.3 Comparison of temperature fields at different pump time
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Fig.4 Comparison of temperature fields along the central line of crystals in
different width
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Fig.5  Attenuation of the maximum temperature rise in Nd: GGG crystal

during the process of cooling
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Fig.6 Comparison of temperature fields at different cooling time
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Fig.7 Influence of different crystal thickness on cooling time
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