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Mechanism analysis of regular concentric rings on laser
disturbing CCD detector

Zou Qianjin, Chen Qianrong, Huang Zhenyu, Li Hua, Huang Chenggong, Qi Fengjie, Wang Yanbin
(Unit 63892 of PLA, Luoyang 471003, China)

Abstract: The concentric rings were reported for the first time when 532 nm YAG pulsed laser interfered
CCD imaging system at the distance of 31.5 m under infield. According to analysis of experimental
process, relative intensity distribution of concentric rings and imaging properties of CCD system, the
generation conditions of concentric rings were found to be stable and inherent to the optical system.
Meanwhile, the imaging properties of the concentric rings and laser spot were different. Aiming at various
diffractions and interferences of the CCD optical system, the theory analysis and contrast of experimental
results were done by combining with central spot size, positional distribution, relative intensity
distribution, imaging properties and occurring probability of concentric rings in this paper. The results
indicate that the concentric rings are formed from equal thickness interference of reflected laser between
the top and bottom surface of the optical system cemented lens.

Key words: laser jamming; CCD; regular concentric rings; equal thickness interference

%% B 89 .2013-02-20; f&1T H#3.2013-06-10
HEEW B . BEK [ RF2: 54 (10974255/A040403)
EH B AR AT E(1982-) , B At 3222 A= Sl X By TG (A 55 . Email:zougianjin1982@163.com



mailto:Email:zouqianjin1982@163.com

2018 Lok A2

5§ 42 %

0 3

BEXTAN ) B 09 B 4 H S A AR O R
DO BN G2 H AT T RO T
RO IR, (H 32 B rp 7 (R A LB A FACR
PRAAEE ) BRSO T O 20t R GUL R MO
b A (BN PN TR AT O € T S B
AL R E 25 800, Bl W] T IOt 20t R G il b
3 A 7R AR, BT LA R R I 2 B0 A
AHILER , Xl B A ) 5 1 48 OG0 PEAl 3
Je TP £ | WOL T PR R 05 AN Sh
HOCT PR, — E M A A BT

BT BEREE BOE 2 2y B, 7 H AT
NI TOE T P25 i R WLAH R E . X AEN Y
PEAT T HOG T CCD g Rge e, B 1 ML
A 25 8, 2o o ML [ 2% S0 S 36 A0 818 0 B
PR S B LA R B 2R SO R G
FrEE B N SRRSO B AR M SR R AR AL

il

1 KERERSH

SEERA R AN 1R . SEEHIOG A A at AR
FA Al Nd:YAG #OG#% . AUHUMA 4 3 mrad , 5 ik oy
fief oy 50md, HE K f o 10 Hz .50 Hz A1 100 Hz
AL, R I EE S 0.5W 2.5 W FIl 5W, CCD
RIS bR 72 /3 7] CSK-608B 1 S 14 1/3in (1in=
2.54 cm)CCD; 2 ZEMAL R 576x704, FOG1H >
4.8 mmx3.6 mm, S5 TR E R 31.5m, CCD [#
ETERE G L, e A e IO 5% R
gLz ASf 6,

Attenuator
YAG laser I II Lens CCD
Turntable

B 1 #0063 CCD iR &R 4o s2 56 2 & K

Fig.1 Experimental set-up of laser jamming to CCD imaging system
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Fig.2 Laser dazzled image at 6=2.96°, n=15dB and f=50Hz
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Fig.3 Laser dazzled image at 6=2.96°, n=15dB and f=100 Hz
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Fig.4 Laser dazzled image at 6=0.73°, n=20dB and f=100 Hz
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Fig.5 Grey value distribution of laser spot center line

WG, BT S REZ A
SHf 0 4.8°F1 6.8°, FEIRAG R n MEEWE T 1
WA B, #F m i 20dB,f 2 50 Hz il 100 Hz
i, RSB RDE 4280, EE M f -y 100 Hz
B, SC 25 S an il 6 ARl 7 FR

160 200 3 400 300 &G0 TOO
Pixel of Xla.u.

6 AGtf 4.8° FEWAE S 20 dB  F A 100 Hz T4k El%
Fig.6 Laser dazzled image at #=4.8°, n=15dB and f=100 Hz
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Fig.8 Laser dazzled image at 6=9.3°, n=20dB and f=100 Hz
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Fig.9 Grey value distribution of concentric rings
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Fig.10 Relative intensity distribution of concentric rings in aperture
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Fig.11 Relative intensity distribution of concentric rings in laser spot
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