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Investigation of the Multilayer Water—Cooling Si Mirror Used
in High Power Laser

YU Wen-feng, CHENG Zu-hai, SUN Feng, ZHOU Ci-ming, ZHANG Yao-ning
(State key Lab of Laser Technology, Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract A three branch multilayer water cooled Si mirror is’designed, which has a spirality shape. The characteristics of
multilayer composite water-cooled Si mirror are simulated by ANSYS program and studied by experiments. When the flow
rate is 1.6 m/s, the water pressure is 1.5x10° Pa, the net absorbed heat is 100 W, the diameter is 80 mm, the largest deform is
0.186 um. The features of cooling process without heating cuased by laser radiation is that the decreasing deform is
0.063 pm in 0.75 s and the deform is 0.038 um in 10.5 s. The multilayer water-cooled mirror performs well and can be used

in high power laser.
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Fig.1 Figuration of water cooling mirror
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Fig.2 Temperature and deform distribution at 5th second
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Fig.3 (a) Highest tmperature curve; (b) Largest deform curve
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Fig.4 Cooling curve of mirror
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Fig.5 Lab system of heat deform measure
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Fig.6 Interference pattern of different water pressure
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Table 1 Peak-valley value of mirror’'s deformation P
2015
under different pressure =
= 0.1
The pressure of water 05 1.0 14 gL
P-V value of deformation /um  0.017 -0.026 0.024 Lo
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Fig.7 Interference pattern of mirror
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Fig.8 Deform curve of mirror with time change
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Fig.9 Deform curve under water cooling
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