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Study of Thermal Distortion in Composite Slab Amplifiers

Liu Liang Guo Shaofeng Lu Qisheng Xu Xiaojun
(College of Opto-Electronic Science and Engineering, National University of Defense Technology
Changsha , Hunan 410073, China)

Abstract The expression for the temperature distribution in the end-pumped slab cross section was deduced and the
thermal distortions in single and composite medium were analyzed. The results indicate great difference in
temperature distribution and thermal distortion exists between composite and single slabs. For the single slab,
positive lens caused by thermal gradient could be reduced by increasing the bounce number of the light in zigzag
propagation through the slab. For the composite slab, the thermal lens may be positive or negative. Thus the thermal
distortion could be reduced either by increasing the bounce number of the light in zigzag propagation through the slab

or by optimizing the length of each segment at the given bounce number.
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Table 1 Parameters for calculation

Ly/ L./ a/

k/ h/ T., P,/

7 dn/dT/107° =,
mm mm mm mm em ' [W/(m*K)] [W/(em?+K)] K w
Single medium 1.7 5.6 49 0 0.3 0.69 11 1 288 800 7.3 1. 82
Composite
7 5.6 49 10 0.3 0.69 11 1 288 800 7.3 1. 82
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