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Thermal effect research of the output-coupler window in high power (OO laser

LI Long" >, SHI Peng", LI Dong-liang"', GAN An-sheng", BAI Jin-tao®
(1. Faculty of Science, X7 an University of Architecture & Technology, X7 an 710055, China; 2. Institute of Photonics &
Photo Technology, Northwest University, X an 710069, China; 3. School of Electronic & Information Engineering, X{ an
Jiaotong University, X{ an 710049, China)

Abstract: In high power CO; laser the infrared material output coupler window inevitable absorbing resonant laser
energy will produce norr uniform temperature field distribution, and also cause output coupler window to generate thermal
distortion, which is called the output coupler window_thermal effect. Thermal effect would change resonant (- factor, and
influence laser stability and output beam quality. @curate temperature field and thermal distortion field analysis & the
key to resolve these problems. In this article semt analytical solution is introduced to study output coupler window normr
uniform temperature field distribution and thermal distortion field distribution under the CO; laser operated at stable
T EM oo mode. Fortunately the research method and obtained results have universality, which can be applied to analyze
temperature field and t hermal distortion field with axial symmetry thermal models.
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Fig. 1 Schematics of output coupler window .
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Table 1 Common infrared transmiting windows materials thermal
para meters
material Ge GaAs Cdle ZnSe

thermal conductivity

coefficient 0.59 0.37 0.041 0.13
/(Weem™ K™Y
absorption coefficient
o 0. 045 0.015 0. 006 0. 005
/cm
refractive ndex n 4.02 3.3 2.67 2.4
thermal expansion
coefficient 6.1 5.7 4.5 7.7
/10" 6C-!
dn/dT /C! 4.6x107* 1.87x10" % 1.14x 107 {( 5+
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Fig. 4 Temperature field distribution diagram of infrared Ge transmit

ting window with different fundamentat mode radii
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Fig.5 Gewindow temperature field distribution diagram with different

resonant power
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Fig. 6 Contrag temperature field distribution diagram of different i
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