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Thermal Distortion in a Super-thin Multilayer Metal Mirror with
Silicon Substrate Subjected to Irradiation of High Power Lasers

PENG Yu-feng CHENG Zu-hai ZHANG Yao-ning
ZHOU Ci-ming YU Wen-feng LU Yu-ling LI Feng
National Key Laboratory for Laser Technology —Huazhong University of
Science and Technology =~ Wuhan 430074

Abstract In this paper the thermal properties of a super-thin multilayer metal mirror with silicon substrate subjected to
irradiation of high power lasers are experimentally demonstrated and theoretically analyzed. The structural designs for the mirror
and the relations between thermal deformation and laser irradiating time are presented. The results show that under the condition
that absorption laser power is 120 W and laser irradiating time 4 s the thermal deformation of the silicon super-thin multilayer
mirror is 0.25 pm  but that of the general silicon mirror 0.71 pm. Theoretical calculations are relatively accordant with the

experimental results.
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Fig.1 Diagram for the structure of double cooling plate
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Fig.2 Diagram for thermal deformation surveying system
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Fig.3 Thermal deformation of the water-cooled superthin
multilayer copper mirror vs laser irradiating time
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Fig. 4 a Thermal deformation on the mirror surface vs
radial  position b Thermal deformation at the

center of the mirror surface vs laser irradiating time
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