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Thermal effect of end-pumped Nd: YVO,/Nd: GdVO,/Nd: GdYVO, crystals

ZHANG Yu ,HUANG Chun-xia , WANG Ming-jian ,DAI Wei Ll De-chuan ,HUA Wen-qiang ,LI Jian
(College of Physics and Electronics, Shandong Normal University, Ji’ nan 250014, China)

Abstract; To improve the thermal effect of laser crystal, the rectangle thermal conduct model of laser crystal was
established. The temperature distribution and end-thermal deformation of rectangle Nd: YVO,/Nd: GdVO,/Nd: GdYVO, laser
crystals were obtained after solving Possion equation, and the optical path difference (OPD) induced by end-thermal deformation
and the total OPD were calculated. After comparison, it was shown that in the same condation, the highest central temperatures
of the pumped face of Nd: YVO,, Nd: GdYVO, and Nd: GdVO, crystals were 320°C, 342°Cand 190°C, the biggest total OPD
were 1. 7um, 2.11pm and 1. 3pum respectively. The resulis show that the central temperature rise and the total OPD of
Nd: GdYVO, crystal are the smallest and it is fitter fof the pumped face of LD with high power. The study shows that the OPD
induced by end-thermal deformation have a large influénce on thermal focal length of laser crystals for solid-state lasers with high
power.
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Fig. 1 Thermal model schematic diagram of laser crystal
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Fig. 2 Comparison of end-face temperature of crystal of Nd: YVO,, Nd:
GdYVO, and Nd: GdVO,
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Fig. 3 The OPD of end-face deformation

2.2 ]
E2% o ]
S 18 NdGdvo, & A
£1.6 Y
5 1.4 4
E1.2 &

S 10
< 0.8
o 0.6 GdYVO
204
£.02
0.00

Fig.4 The total OPD
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Fig.5 Thermal focal length compared with the experimental value consider-

ing end-face deformation
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