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Thermal Distortion Measurements and Absorption Analysis by
Finite Element Method of High Power DF Laser Reflectors
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Abstract Irradiated by a continuous wave (CW) DF laser with power of ~30 kW, wavelength of 3.8 um, and
irradiation time of 1 s, under the conditions of the laser beam approximately perpendicular to the coaxially rounded
reflector, the thermal distortions of 3.8/0.633 um dual-wavebands multi-layer high-power laser reflectors
manufactured by different crafts are tested by a Shack-Hartmann wave-front sensor. Based on the thermal
conduction equations and thermal-elastic equations, taken account of the thermal effect of the refractivity of the air,
a finite element method is used to estimate the thermal absorptions of the reflectors. The results indicate that the
lowest thermal absorpaility of the reflectors manufactured with best crafts is approached to 80X 10 ¢, On account of
the materials and the structure designs of the coatings being all complete the same, the purpose of the film-plating
parameters estimate and/or evaluating is realized.
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Table 1 Optical and thermal parameters of silicon and air

C K

ar E

Material © an/dT
M J(glem®)  /[0/(g+ )] /I/(eme s O] /c /GPa 7 n/
Silicon 2.33 0. 603 0.2613 2.4X10°¢ 130 0.24 —
Air 1.29X10 ¢ 1. 005 2.39X10 ¢ — — — —1.00X10 ¢
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Table 2 Finite element analysis result of the thermal absorptions of DF dual-wavebands reflect coatings

with different crafts

Sample number Average PV value, unit: A /650 nm  Thermal absorpbility 7 /X10*

Thermal absorpbility 7, /X10*

001 0.13
002 0.22
003 0.09
004 0.18
005 0.16
006 0. 40
007 0.28

1.4 1.2
2.3 2.0
0.94 0. 82
1.9 1.7
1.7 1.5
4.2 3.7
2.9 2.5
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