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Research on jamming effect of long-wave laser on infrared
detector imaging
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2. Key Laboratory of Optical Countermeasure Test and Evaluation Technology , Luoyang 471000, China )

Abstract: To study the influence of long-wave laser on the detection performance of infrared imaging detector, interfer-
ence experiments on infrared detectors are carried out using a 10.6 wm laser. According to the image acquisition re-
sults, with the increase of laser power,the type of interference can be categorized into spot-invariant zone, expansion
zone and damage zone,and the corresponding power threshold of each area is 9.35 x 10 7°,2.99 x 10 ™ and 9. 35 x
10 ™ mW/cm’ ,respectively. The differences of spot characteristics under varied laser power are mainly attributed to
the difference of laser action mechanism. The interference effect before the damage zone is mainly generated by elec-
tronic effect,while the damage zone is dominated by thermal accumulation. The results of this study enrich the under-
standing of the interference effect of long-wave laser on long-wave infrared imaging system,and provide a basis for the
application of long-wave laser interference.
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Fig. 1 Schematic diagram of interference test experimental system
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Tab. 1 Target laser power corresponding to

different repetition frequencies

J§ T/ Ha T SEUR H B BT %/ mW
1 25000 14. 4
2 1000 34.1
3 800 33.9
4 400 35.1
5 200 36.7
6 50 26.5
7 30 26.7
8 10 26.5
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Fig. 2 Variation of interference images with laser power densities

at 10 Hz repetition frequency
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Tab. 2 Critical power density values of laser interference under different repetition frequencies( Unit:mW/cm”)

FAfi/ Hz KAZ AAE X R AE R B RE T8 4R 5L A5 B
10 1.50 x 10 ~° 9.35x10°° 2.99 x10 * 4.69 x10 ~* 9.35x10 ~*
30 1.51x10°° 9.42x107° 3.01 x10~* 4.73 x107* 9.42x10°*
400 1.98 x10 ¢ 1.24 x10 73 3.95x10~* 6.21 x10~* 1.23x10 73

25000 8. 11 x1077 5.08 x10° 1.63 x10~* 2.54 x107* 5.08 x10 ~*
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where the light spotcenter locating
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Fig. 5 Variation of interference images over time atfrequency of 10 Hz
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Fig. 6 Interference image changes at different repetition frequencies
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