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Abstract The theoretical simulation and experimental study on thermal effect of bounce-pumped slab amplifier is

presented. Based on an efficient cooling of conductively cooled, the temperature distribution of the slab is calculated

by finite element analysis. and the beam quality is calculated by the method of moments, which gives a guide for the

thermal compensation. The focal length is obtained experimentally and the experimental results agree with the

theoretical analysis well. When the three-stage amplifier is operated at the repetition frequency of 250 Hz, with a

designed thermal compensation lens, an output laser whose pulse energy is 537 mJ and the beam quality factor M2 =

2.35, M%=2.66, is obtained.
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Fig. 1 Schematic of the LD stacks placed along the length direction with space between each other,

which shows bounce pump configuration
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Fig. 2 Temperature distribution simulation of bounce pump slab. (a), (b) Temperature distribution of the first stage;

(¢), (d) temperature distribution of the third stage
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Fig. 3 Distribution of optical path difference at (a) zigzag direction and (b) perpendicular direction of the first stage
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Fig. 4 Distribution of optical path difference at (a) zigzag direction and (b) perpendicular direction of the third stage
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Table 1 Simulation and experimental results at zigzag and

perpendicular zigzag direction of three amplifying stages

Stage of amplifiers Simulation experiment

Zigzag direction of first stage /m 0. 685 0.6

Perpendl'cular.zlngqg direction of 0.318 0.3
first direction /m

Zigzag direction of third stage /m 1. 252 1.2

Perpendicular zigzag direction of 0.316 0.25

third direction /m
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Fig.5 Optical schematic of the experimental system (L, and L, stand for negative cylindrical lens in the zigzag and

perpendicular zigzag direction respectively)
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Fig. 6 Beam quality of output laser after three stages modulation
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