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Fnite element smulating about laser radation of semiconductor-cooled
com posite phase change silicon m.irror

L U Yi-hong, YU W en-feng, SUN Feng, CHENG Zu-hai,"”ZHANG Yao-ning
(National Laboraory of Laser Technology, HU ST, W uhan 430074, China)

Abstract: In order © overcome the shortcoming of long time intenval betveen wo shoots in the high-energy laser by using
phase change material(POM) cooled mirror, a novel semiconductor-cooled ‘composite phase chang silicon mirror is presented in
this paper Themal process of laser radiation of solid silicon miror POVl ‘and sem iconductor-cooled mirror is smulated by ANSYS
finite element program. From the largest tamperature-time cunes there can be seen that semiconductor-cooled composite phase
chang silicon mirror can restore the temperature of mirrof and’€lastic defomation o their start for 5s in the 25W of refrigerating
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output under 20 C of envipnment temperature and 100W “ofinet absoiption heat quantity
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Fig 1 The construction of semiconductr-cooled composite phase chang sili-
con mirror
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Fig 2 The largest temperature-time curves contrast during radiation
and cooling betveen olid silicon mirror, radialized PGV
cooled miror and SR miror a—during radiation b—dur-
ing cooling
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Fig 3 The differential changes of the largest temperature of SR mirror a-
long with time via different refrigerating output
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Table 1  The largest temperature of lid silicon mirwor, radialized PCM

cooled mirror and SR mirror at the fifth second

radialized POV
mirror cooled mirror

wlid silicon .
SR mirror

the largest
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Fig 8 Output extinction ratio versus pump power in different bias current
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