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Abstract; To obtain thermal damage characteristics of the HgCdTe crystal irradiated by a CO, laser, the theo-
retical model of Hg .., Cd, , s Te crystal damaged by the high repetition frequency CO, laser was developed,
and then the damage thresholds of Hg ,, Cd, ,,cTe crystal irradiated by a single pulse laser and a high repeti-
tion frequency laser were calculated based on the finite element method. Finally, the effect of irradiation time
and laser repetition frequency on the damage thresholds was analyzed. The results show that the damage
threshold of the crystal radiated by a single pulse laser is 64.5 J/cm’. In the high repetition frequency (/>
1 kHz) CO, laser irradiation, the damage threshold of the crystal mainly depends on the laser average power
density and irradiation time, and is independent of the laser repetition frequency. With the increase of irradia-
tion time, the damage threshold can effectively be reduced. When the laser average power density is less than

1.95 kW/cem’, the crystal damage will not occur. The conclusions have a reference value for laser processing
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and protection.
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Fig. 1 Laser source parameters
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Fig.2  Physical photo of Hgj 55, Cd, , s Te crystal sample
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Fig.3 Dependence of ¢ and K on temperature

XFF Hg,_,Cd, Te ShRMIRTE, BAALH I R
Ba(T)R—NEENEESH, RN LT
Hg, _ Cd, Te S iARM R K 52 36 B R 2 4L h e
4.2 ~300 K Z[i], i XF Hg, _ Cd, Te SR IL R
FTE 300 K DAL Bt 53 it /D R O S 3 5504

R, R CO, MLt FRER (E =
0. 117 eV) IE/NT Hegy 7q Cdy o, Te AR 19 255 G5
JE(E, =0.190 1 eV) ,{H HgCdTe fiAXEFA5%
FEAEW I, & T Urbach 47 B W, X T Ur-
bach 7 B W W, CHU % AN 45 TR E T 78
4.2 ~300 K I} Urbach # MUK 25 a(em ™) 1)
2L /N W

a = ayexp8(E - E;)/kT] (10)
K DL TFRER E B BANLA eV, T T B0
K,

XFF Hey 50 Cdy 6 Te AR, B2 65 K 2,

S ARG T B R T Urbach 5 M, IR 4K



%5

W AR R EN COL IO HeCdTe SHIAR B EE 5 Mt 739

Y5 CHU #5258 H500E A FH A1 2E 2 3R A5 18 B 7E 66 ~

_ 1500
5 x
g i % + Empirical data
S ° Fitting curve
&
QL
38
£ 500
|
S
2
< 0
0 200 400 600 800 1000

Temperature / K

K4 WA R o LA ik

Fig.4 Fitting curve of absorption coefficient o

1000 K Z[H] Hg, 7, Cdy 5,6 Te firPA B 2 50, 40
AL anE 4 Fis

AT

a = ayexp[BO(E - E))/kT + o] + &,

(11)

Kb, R B.e o HBIERE X F
Hgy 150 Cdy s Tedn i, B B 1. 002, 0 L 0.401 1,¢
119.71, Hgy 55, Cdy 6 Te ,%{2[&;5\:{1@3‘5%%%;5&“3]
mE 1 R,

K1 Hg,,,Cd,,Te REHEESY
Tab.1 Main parameters of Hg, .,.Cd, ,,,Te crystal

Parameters Values
Density (p) 7 600 kg/m’
Reflectivity (R, ) 0.31
Melting point( T, ) 720 °C
Latent heat of fusion(L;) 130 J/g
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