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Thermal Distortions in Calcium Fluoride, Potassium Chloride
and Fused Silica Windows at 1. 315 pm

SUN Feng, CHENG Zu-hai, ZHANG Yao-ning, YU Wen-feng, ZHOU Ci-ming

(State Key Laboratory of Laser Technology » Huazhong University of Science and Technology » Wuhan, Hubei 430074, China)

Abstract A time-dependent, two-dimensional theory is developed to calculate thermally induced stress, strain and
deformations by use of separation of variables in Fourier law and thermoelastic potential method in stess-strain
equilibrium equation. The beam distortion induced by thermal effects for calcium fluoride, potassium chloride and
fused silica windows at 1. 315 pum are deduced and analyzed. The calculations show that thermal lensing affects on
beam the most among those three factors and birefringence can be neglected. Moreover, calcium fluoride window has

the smallest PV value in beam phase distortions of them and potassium chloride window results in beam distortion

the most badly.
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Fig.1 Schematic of thermal effects on crystal window
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Table 1 Properties of CaF,, KCI and fused silica

Property CaF; KCl Fused silica
Space group Fm3m Fm3m Amorphous
Density /(kg/m®) 3181 1987 2648
Specific heat /(J/kg « K™1) 911.3 693. 6 746
Thermal conductivity /(W/m + K™1) 9.7 6.7 1.38
Thermal expansion coefficient /(X107 K1) 18.9 36.5 0.51
Young's modulus /GPa 110 22 72.6
Poisson's ratio 0.29 0.29 0. 16
Absorption coefficient /(X107% em™!) 0.176 0.183 0.19
Refractive index 1.527 1. 475 1. 447
Thermal refractive index coefficient /(X 107¢ K1) —10.18 —36.2 10. 3
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Fig. 2 Contours of temperature for CaF, (a), KCI (b)

and fused silica (¢) (unit: C)
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Fig. 3 Phase distortion components Agx s A, and
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Fig. 4 Total phase distortion Ag versus radius
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