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Characteristics of Thermal Distortions of Optical Substrate Surfaces Subject
to Irradiation of Chemical Oxygen—Iodine Laser
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( * The State Key Laboratory of Laser Technology, Huazhong University of Science
and Technology, Wuhan, Hubei 430074, China
Abstract Temperature distributions and thermal deformations of silicon, sapphire, and calcium fluoride
window substrates at 1.315 pm are calculated in terms of Green—function methods. The calculated results show
that under conditions of irradiating of 10kW intense laser with Gaussian shape, the maximum temperature rise in
AL,O,, CaF, Si,and SiO, substrates is 5.6 T, 6.0 T,35.1 C, and 26.6 C, respectively. The amount of thermal
distortions in ALO, CaF,, Si, and SiO, substrates is 0.28 um, 0.99 pm, 0.40 pm, and 0.14 um , respectively.
Key words optioelectronics and laser technology; chemical oxygen-iodine laser; window material; thermal
distortion,
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Fig.1 Schematic diagram of heat conduction calculation
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Fig. 2 Temperature rise on the substrate surfaces versus radial distance
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Fig. 3 Thermal deformations of the substrates versus radial distance
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Table 1 Thermal deformations of the substrates versus irradiating time
Irradiating time /s 0 2 4 6 8 10
ALO; 0 0.265 0.338 0.386 0.428 0.469
CaF, 0 0.558 0.928 1.202 1418 1.594
Thermal deformation /um
Si 0 0.291 0.787 0.991 1.194 1.397
SiO, 0 0.064 0.118 0.163 0.203 0.238
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