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Study of Thermal-Stress-Induced Depolarization Loss in
Conduction Cooled End-Pumped Slab Amplifiers

Liu Liang Guo Shaofeng Lu Qisheng Xu Xiaojun
(Opto-Electronic Science and Engineering College , National University of Defense Technology ,

Changsha , Hunan 410073, China)

Abstract The thermal-stress-induced depolarization is analyzed by numerical simulation in conduction cooled end-
pumped YAG slab of finite dimensions with its length along the crystalline [111] axes. Simulation results show that
the depolarization loss will be underestimated under plane-strain approximation. The alignment of the crystal’s axes
with respect to the slab dimensions and the bounce number of the light in zigzag propagation are shown to
significantly determine the depolarization loss. It’s not a reasonable solution to increase the bounce number of the
light in zigzag propagation for minimizing depolarization loss in spite of the cut angle. Nevertheless. it is feasible for
the slab with its width along [ 101] axes and the signal light can not be completely filled with the end of the slab.
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Fig. 1 Crystal lattice coordinate system
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Fig. 2 Laboratory coordinate system
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Table 1 Elastooptic coefficients of YAG in the laboratory coordinate system
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Fig. 3 Coordinate system for zigzag geometry slab laser
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Fig. 4 Slab laser with angled ends showing the parameters used in this analysis
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Fig. 7 Depolarization loss for zigzag pass of linear polarized light through the slab as a function of cut angle
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Fig. 8 Depolarizatlon loss for different zigzag pass of linear polarized light through the slab
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Fig. 9 Depolarization loss as a function of the incidence position
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