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Characteristics of Laser Diode End-Pumped Laser Crystal on
Thermal Effect and Second Harmonic Generation

SUN Yao, LI Tao, YU Guo-lei, ZHANG Shuai-yi, LI Jian
(College of Physics and Electronics, Shandong Normal University, Jinan, Shandong 250014, China)

Abstract Based on Possion equation, a thermal model of rectangle end-pumped Nd: GdYVOQO, was bulit. The crystal
temperature fields of Nd: GdYVO, were distributed. Then the distortion on pump face was calculated. When the
pumping power is 12 W, the radii of pump beam is w, =320 pm, the distortion of Nd:GdYVQ, is 0. 855 pm. Based
on the previous calculation, the focus of thermal lens changing with input power was calculated. Using ABCD
matrix to optimize cavity parameters, V-shaped folded cavity which could compress the laser mode radii on KTP
effectively was selected. With the pumped power of 6. 71 W, an 1. 73 W output power of stable frequency-doubled
green light was achieved by V-shaped folded cavity, giving an optical-optical conversion efficiency of 25. 8%, and
green light non-stability AP/P =1.13%.
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Table 1 Laser parameters of Nd: YVQ,, Nd: GdVO, and Nd: GdYVO,

Nd: YVO, Nd:GdVO, Nd:GdYVO,
Nd-iondoping concentration /% 0.5 0.5 0.5
Absorption coefficient () /em ™! 14. 8 32.7 19,94
Absorption cross section /(X10™%® e¢m?) 24,54 (), 9. 14 (o 17.29 (), 7.14 (& 19.69 (w0, 6.41 (&)
Absorption FWHM /nm 8 (), 15 (&) 4 (), 5.8 (o) 4.5 (0, 8.5 (&
Emission full-width half maximum (FWHM) /nm 0. 96 1.8 3.7
Fluorescence lifetime /ps 100 110
Thermal conductivity /(W/(cm « K)) 0.05 0.117 0.125
Thermal expansion coefficient (107°% K1) 11. 37 7.3 9.33
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Fig.1 Schematic diagram of laser crystal thermal model
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Fig. 3 Thermal distortion of the pumped faces
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