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Abstract: Detectors are easy to be damaged by laser irradiation during optoelectronic countermeasures.
Damage mechanism o semiconductor induced by high-power continuous-wave laser is investigated. The
two-dimensional physica model that chemical oxygenriodine laser (COIL) irradiates a disk target of InSbis
established. The equations of heat conduction and thermoelastic dynamics are solved through integral-
transform method in circular cylindrical coordinates. Transient distribution of temperature field and
thermal stressfield is described. The damage threshold of InShis calculated, which is related to irradiation
time and beam radius. The damage morphology o InSb is proved to be ablation, but no cleavage burst
gopears. It is in accordance with practice. The influence of temperature-related nonlinear parameter on
damage threshold is anal yzed.
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3 a=0.5cm
1 InSb t=
3.1 0.0245 s
: (A =1.3151m) Trax = 110.7 K,
|nSb IO = ( )
1500 W/ cm? ,InSb 1 [7.12] ( )
Table 1 The phydcd parametersof InSb ’ O mex = 8. 136 x 10° Pa
Densdtyp / (g-cm™ ) 5.78 ,
Heat conduction K/ (W-cm ! K™ 1) 0.18
Heat ity cC/(J-g - K? 0.18 '
cpaty /0 <K . s=2.Jot B
Coeficient of expandona / K 5.04 x10
Hasticity coefficient E/ Pa 4.12 x 10% 2 :
Mdting point Tt/ K 798
Tensle strength O/ Pa 1x10° ,
InSb : r=1.4cm, )
h=0.2cm, R =0. 375,

Thermal stress (ra!( 107 Pa)

Fig.1 (a) Temperature rise distribution in InSbinduced by uniform intensty laser beam of 0.0245 s, (b) Therma sress
digtribution in InSb induced by uniform intengty laser beam of 0.0245 s
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Fig.2 (a) Temperature rise ditribution in InSb induced by laser beam with different radius and time, (b) Therma sress
digribution in InSb induced by laser beam with different radius and time
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Fig.4 Damage threshold with deferent beam radius
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