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Abstract Damaging characteristic of continuous wave (CW) CO, laser to Ge—Sb—Se chalcogenide glass is studied
based on the thermal conduction and experimental study. Studies show that the laser induced damage is mostly
damage when heat accumulation causing temperature rising exceeds decomposition temperature of glass. Damage
characteristics include meteorite pits, micro—cracks and holes. Se substance is vaporized because of its low melting
points, accordingly glass is decomposed in irradiation area. For a Ge—Sb—Se glass of 3 mm thickness, its absorption
coefficient is 0.013 cm™, the sample may be induced damage by a laser irradiation of 74.3 kW/cm®, which is basically
consistent with numerical analysis results.
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Fig.1 Experimental setup for testing laser induced damage
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Table 1 Thermo physical parameters of Ge,ShisSees glass

Density p /(Kg/m®) Specific heat capacity C /[J/(Kg-K)] Heat conductivity oefficient k /[W/(mK)] Melting point /C
4720 340 0.23 440
12 g JEEBE 2 3 mm (Rl 215138 S1OG3E Hh 2k, 7T th FL 205038 8 XCEAT I8 14 um L b 76 5~11 pm IX
S04 - 1) 37 51 FR 2 67% L #E 10.6 mm A AN AEAE W] i Ge—0 2% JF WL, Bl 7E 10.6 pm Ab 35 51 5k 67% , % R
TR « 4 0.013 em™'s

(]
60
50

g 40t

&30t
201
10}

4 6 8 10 12 14 16 18
Wavelength /um
&2 GenShisSess B 3 £1 40 375 1 't 1%
Fig.2 Infrared transmission spectrum of GexShisSess glass
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Fig.4 (a) Damage topography photographed; (b) corresponding three dimensional (3D) picture by Super depth of
field microscope with mag of 200
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Fig.5 SEM pictures of damage areas induced by different powers of CW CO, laser. (a) 64 W (mag: 168); (b) 67 W (mag: 201);
(¢) 70 W (mag: 148); (d) 72 W (mag: 176); (e) 74 W (mag: 146)
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