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Experimental study on nonlinear response of the medium wave high

repetition frequency laser interference

WU Jun-yong, CHEN Nian-jiang, HANG Long, XIE Gui-juan,
CHU Fan-zhong, LI Bao, WEI Lei,ZHAO Chang-song
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract :In this paper,an interference test of a medium wave high repetition frequency laser interfering with a cooled
medium-wave HgCdTe focal plane detector is designed ,the nonlinear response output phenomenon of the interference
is analyzed,and a threshold value for the nonlinear response of the medium wave HgCdTe focal plane detector when
the interference occurs is obtained.
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Fig. 1 Chaotic response of unit pixel
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Tab. 1 Parameters of medium wave laser
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pm W kHz ns mrad
3.8~4.5 0.01 ~5 n] 7 10 70 2.2
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Tab. 2 Parameters of medium wave thermal imager

BOURGT | BUM ] | BEskotsA AR Aal

/pm /ms /mm /mm

MR Be | Bokoe

g 320 x256 50 3 100 200

TER R AN A 2 A R R O 200 m, i
I RO B R AR B AN T OB g DR T
TR, IR 3 PR,

T ZE AR
T ‘

[——]

R OGS

#5200 m

K2 TR A

Fig. 2 Schematic diagram of interference test
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Tab. 3 List of interference laser output power

WE W | JR2W | WFEI/W | PR4W

HRS5/W

YR 6/W | IRT/W | IR/W | IRY/W | IR 10/W | R 11L/W

0.01 0.02 0.03 0. 05

0.1

0.2

0.4 0.8 1.6 3.2 5
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Tab. 4 Corresponding power density values under different powers

HFE1 2 K3 R4 S HhE6 HERT E8 HE9 HE10 11
P/W 0.01 0.02 0.03 0.05 0.1 0.2 0.4 0.8 1.6 3.2 5
Ig(W + em=2) [ 5.8 x10 76 {1.16 x 10 =3 [1.68 x 10 =53 2.9 x10 =5 | 5.8 x 10 = |1. 16 x 10 ~#|2.32 x 10 = |4. 64 x 10 ~49.28 x 10 ~4|1.85 x 10 =3 |2.9 x 10 =3
Ig(W-em=2)|  0.19 0.38 0.57 0.945 1.9 3.8 7.6 15.2 30.4 60. 8 94.5
I'g(W-em=2)| 2715 543.0 814.5 1.35x10% | 2.72x103 | 5.43 x10% | 1.09 x 10* | 2.17 x10* | 4.34 x 10* | 8.69 x10* | 1.35 x10°
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Tab. 5 List of original images under different power interference
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Tab. 6 Map list of difference between image and original image under different power interference
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Tab. 6 Map list of difference between image and original image under different power interference
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Tab. 7 Statistical table of pixels with different interference gray values
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Tab. 7 Statistical table of pixels with different interference gray values
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Fig. 3 Statistical curve of interference pixels greater than 6000



852 5 RS AN

053 %

[l A 14 75 2] AR TR R i 4000 123
AR L AN 4 FrR

4000 RN .

3000 -
d

S 2000

1000 [ -

0 L [T

0 2 4 6
i/ W

30

25t |

—n— R
20

B F%n

-0.1 0.0 0.1 0.2 0.3 0.4 0.5
PR

El4  THARFIKT 4000 geit il

Fig. 4 Statistical curve of interference pixels greater than 4000
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