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Imitation of the Instantaneous Change Behaviors of Photoconductive Detectors
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Abstract  Photoconductive effect and heat effect in semiconductor photoconductive detectors when they are
irradiated by laser were considered simultaneously. A transportation model of photoconductive carriers and heat
transmission model were established. The photoconductive carriers consistency and the heat equilibrium carriers
consistency in PC-type HgCdTe detectors under various laser irradiation density were calculated. Instantaneous
change behaviors of the detectors were imitated further. The imitative results are identical with experimental
results.
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Fig. 1 Heat equilibrium electrons consistency in the detector
vs temperature without light irradiation (x = 0. 205)
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Fig. 2 Electric conductivity of the detector vs

temperature without light irradiation
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Fig. 3 Structure sketch of the PC-type HgCdTe detector
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Table 1 Typical parameters of materials
Heat- Heat-
) Density eq? e'11. . Thickness
Material ke/m’ capacity conductivity o
&M /kg+ K /W/m+ K #
HgCdTe 7600 150 20 15
Frontal glue 1250 1530 0.2 3
Al, O, 3980 174 1100 250
Back glue 1250 1530 0.2 3
Cu 8890 385 386 5000
HgCdTe, Al; O ,
R Al, Oy, HgCdTe
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Fig. 4 Heat equilibrium carriers consistency vs

time with different laser irradiation density
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Fig. 6 Imitative results of instantaneous change behaviors of electrical resistance of the

PC-type HgCdTe detector irradiated by 1. 06 um laser
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Fig. 7 Imitative results of instantaneous change behaviors

of 27 detector irradiated by 1. 319 um laser
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Fig. 8 Experimental result of instantaneous change

behaviors of electrical resistance of the PC-type

HgCdTe detector irradiated by 1. 06 um laser

PC

8 [2] 1. 06 pm

23 W/cm?, 0.5 s,

o

Fig. 9 Experimental result of instantaneous change

behaviors of 27 detector irradiated by 1. 319 pm laser
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