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Ihfluence of thermal deformation of high-power kser outputawindows on beam quality

SHENG Zhao-xia, WANG Zai-jun
(Deparment of Mathematics and Physics, Tianjin University of Technologysand Education, Tianjin 300222, China)

Abstract: To investigate the influence of themal defomation of high-power laser output windows on the beam quality, the
Strehl ratio fomula and the far-field nomalized intensity under theimat-aberration were induced with the themal effect of the

refractive index of the materials considered The influence of the theimaliaberration of the outputwindows on the Strehl ratio and

the far-field nomalized intensity were analyzed and discussed\ ‘The results show that under the same laser radiation, in the
presence of temperature effect of refractive index, the far:field Strehl ratio of ALO; changes the slowest with the laser radiation

power among the three materials
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Fig 1 Schematic of the unstable optical resonator of a high-
power laser system
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Table 1  Strehl ratios of ALO5, SiO, and Si under the laser power of
10KW and 50KV with a laser radiation time of 55

materials
laser power parameter -
ALO; S0, Si
peak valley/um 0. 325 0. 074 0. 623
P =10kW
S 0. 906 0. 994 0. 165
peak valley/um 1 626 0. 370 3 117
P =50V
S 0. 159 0. 871 0. 061
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Fig 2 Far-field nomalized intensity distribution of the ALO5 and SO, sub-
strates versus coordinate k3 for laser power 50KV and irradiation
time 5s
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Fig 3 Strehl ratios of ALO; and SiO, for the temperature effect of the re-
fractive index versus laser irradiating power
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