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Abstract: A scheme for laser jamming using quasi parallel light interference was proposed. On the basis
of the interference theoretical analysis, the multi —beam quasi parallel light interference images and
interference intensity maximum value of two beams, three beams and four beams were obtained by He-—
Ne laser, and the interference images and the light intensity distribution were got by simulation. Both
theoretical and experimental results show that the patterns of quasi parallel light interference images
depend on beam direction angle. In certain direction angle, there is bright stripes or bright spots of
interference in the middle of the interference field. The distance between interference stripes or spots is
decided by the angle between two beams of light. When the value of the angle between two beams is no

more than 0.5 mrad, the experiment data is consistent with the simulation data, and the interference
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intensity maximum is close to the result of theoretical maximum, that is the light intensity maximum of

two, three and four beams of quasi parallel light interference are four, eight, fifteen times the size of the

light intensity of single beam. The effect evaluation and the test of validity of laser jamming scheme

were given.
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Fig.1 Schematic diagram of quasi parallel light

interference laser jamming scheme
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Fig.2 Schematic diagram of two beams of quasi

parallel light interference
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quasi parallel light interference
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Fig.7 Typical patterns of two beams of quasi

parallel light interference
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Fig.8 Simulation images of two beams of

quasi parallel light interference
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Fig.9 Typical patterns of three beams of

quasi parallel light interference
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Tab.1 Contrast of the angle between two beams
of experiment data and simulation data
when three beams of quasi parallel

light interference (Unit: mrad)

Angle/mrad Simulation value Experiment value
Aoy, 0.4 0.42
Aay 0.2 0.22
Aoy, 0.2 0.23
ABr 0 0.00
ABis 0.2 0.23
ABy 0.2 0.21
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Fig.11 Typical patterns of four beams of quasi parallel

light interference
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Fig.12 Simulation images of four beams of

quasi parallel light interference
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Tab.2 Contrast of the angle between two beams
of experiment data and simulation data
when four beams of quasi parallel

light interference (Unit: mrad)

Angle/mrad Simulation value Experiment value
Aay, 0 0.00
Aay 0.2 0.20
Aay 0.2 0.21
Ao, 0.2 0.19
Aoy, 0.2 0.19
Ao 0 0.00
ABy 0.2 0.22
ABy 0 0.00
ABu 0.2 0.21
ABy 0.2 0.21
ABy 0 0.00
ABy; 0.2 0.22
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Fig.13 Intensity distribution diagrams of quasi parallel
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245 3R AT, MRS RS I R RO RE R 1Y
445 9 f5A 16 f5 . AREE B AS AR TPl 2 2
P, BUELEREILE V=10 km i, B dEOE T HEIHE
FHEE SN 5 km AR A Q4520 A8 (W3 4)

F4 BR PR, ZRMMERAFITHN
{ERBEEE L E (V=10 km)

Tab.4 Contrast of jamming distance of

EeHk (14)

one,two,three and four beams of

quasi parallel light(V=10 km)

Single beam Two beams Three beams Four beams

Jamming

distance/km > 6.1 6.8 7.3

XA G, 2O T Al
DA S5 s TP g

6 FAEXMIELE

SRR AIE 2 AT T A ke e
FI ] He-Ne O A8 BL8LT 48U , CCD AL L
PR T 5 |3k 0 AR, A TR SC 5 , SE R, R
S IR 16 8 1) T PO AR R A S LA S B 7 Y B T
WA SR 4IRS CCD AHML; AE o x) b AT R A T
FEHR TSR, JA T AR AR A O i 6
S A CCD M#L,CCD MMLE #5255 B (1% H 5 it A
P 7 m, TWRCERIAE 14 R,

EES I B NN P S 2 e o RV N 7 3 5 54
I, AHFEDEHCRE BT AT G B TP s R 25 TR
AT THRCR

(a) PIgAEART

(a) Two beams of incoherent light

(b) PIAART

(b) Two beams of coherent light

(¢) =HAEMT

(c) Three beams of incoherent light
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(d) =HAM+
(d) Three beams of coherent light

(e) PUIRAEAM T

(e) Four beams of incoherent light

SRR
(f) PUAART

(f) Four beams of coherent light
14 ZHMETAHE T THRBCRE

Fig.14 Jamming effect images of multi-beam

of quasi parallel light

e T T RO T I & %
T Ty AT TP TSR, SRS
AT RS 05 LT RS O T R 4, SR
AR BRGS0 B EUE &, iR+
WRLR RS BE MY S, W T i E S SRR
— Bk SR g T ORI, B B IEE
FH— 2, D7 EL45 T80 5 B o A R, R i o
JEMS Tt e BT, ST R
HL DA SEEL(EE SEBE) | IXRE Y U AR B O
T T A BRI R ARCR PG R U £ T
PRI RAL MG T, %07 SR+t

B, TR RE SR W, A AR e, ik
RORJE W AR

FATIE B Al T OER, B2 SCER 1510 e A
TGS RS H—F A TR RO TR e 2] B
AN W 7 T I B AR AR, BTN [l AG 2:
B A IS 3 T 9 B2 oA, e 3 AT 2
WY TR, B PATEZ R e M AR /N2
WA, s AT e Z W e M 5RO P AT
ST T LASCHR SR T AT BARAE R
W EME IR AT (R TE AR TR A R
WA VFZEARME LR E I ML Z T, i TRoLT
PO FH X HOL RE B AR TP ZORERAR &, JF BOLH
SR, BT LABARMEE SR

SCHR NS FRIESE T i AT [R5 6 AR
AR AT AR B ER G 8O BE, SCH AR T PR
AP RHEA TG TS5, T T S 2O RS
AR T8, i Tas 2R = A A
JEE TR, TSI 36 2 1 R SO L 1 AN BE O AL 20K, SO
ZEEHEATCT W BAE LUR #ET . BRI
BT R UG BE— 2L 0H5E, LARO Z e A1
WO S PR T BAT S50 H.

SE W

[1]  Fan lJinxiang, Li Liang, Li Wenjun. Development of direct
infrared countermeasure system and technology [J]. Infrared
and Laser Engineering, 2015, 44(3): 789—794. (in Chinese)
WEHE, 2252, ZEE. B LA RE SHAR K.
LLAM SO TR, 2015, 44(3):789-794

[2] Schleijpen R M A, van Heuvel J C, Mieremet A L. Laser
dazzling of focal plane array cameras [C]//SPIE, 2007,
673800-1-10.

[3] Israel A, Vladimir K, Andrew L, et al. Fiber laser based
jamming system : EP, 1629299[P]. 2010-11-10.

[4]  Espen Lippert, Magnus W Haakestad, Helge Fonnum. High—
energy mid—IR laser for defence against heat—seeking missles
[C]//SPIE, 2014, DOI: 10.1117/2.1201408.005572.

[5]  Chen Yudan, Ying Jiaju, Li Li, et al. Study on key factors
of laser cheat jamming [J]. Semiconductor Optoelectronics,
2014, 35(4): 729-732. (in Chinese)

BRESFE, RIS, 44, 55, WOCHKR T8 o oG8 S 80 4y
Hrih. BSot L, 2014, 35(4): 729-732.
[6] Li Hui, Li Yan, Liu Bingfeng, et al. Status development and

key technique analysis of laser jamming technology[J]. Laser

0706001-10



TNk TAE

2 www.irla.cn

% 46

[7]

[8]

[9]

[10]

[11]

and Optoelectronics Progress, 2011, 48 (8): 1-6. (in
Chinese)

AR A, Nk, % BOLTIEOR BUR 5 S e b e i
AR BOL SR T3, 2011, 48(8): 1-6.

Yu Guoquan, Guo Jin, Li Yan, et al. Precision analysis of
indoor simulation system for laser angle deception jam [J].
Optics and Precision Engineering, 2013, 21 (10): 2610 —
2615. (in Chinese)

THEA, 588, 24, % WO EEm TN G i RS
KEEEAHT1I]. D65 K% T2, 2013, 21(10): 2610-2615.
Zhao Qian, Liu Zhiguo, Wang Shicheng, et al. Research on
the effect of high —repetition —frequency laser jamming on
different coding systems [J]. Laser and Infrared, 2014, 44
(4): 414-418. (in Chinese)

ARZ, XURE R, EAL, A5, AT X AN [7] 4 A% s 11 1)
THRACR MBI, BOEHL0AE, 2014, 44(4): 414-418.
Dang Hong'en, Li Hao, Zhao Erping, et al. Research on
laser jamming to imagine guided missles [J]. Electronics
Optics and Control, 2016, 23(3): 41—-44. (in Chinese)
SELLIE, A, BURE, AR O T PR S T R
[7]. HOBEHHL, 2016, 23(3): 41-44.

Zhu Chencheng, Nie Jinsong, Tong Zhongcheng. Analysis on
the mode of high repetition laser jamming [J]. Infrared and
Laser Engineering, 2009, 38(6): 1060—1063. (in Chinese)
SRR, SRR, HEWL & RO T A 43 (],
LA SHOETR, 2009, 38(6): 1060-1063.

Zhang Qiang,

Wang Yuefeng, Lei Chenggiang, et al.

Research on beam coupling precision of double beams

[12]

[13]

[14]

[15]

0706001-11

combination system [J]. Infrared and Laser Engineering,
2010, 39(6): 1055—-1059. (in Chinese)

e, ARV, TR, 5 BUBHS RGO AL A R R
IR, 04 SHOETRE, 2010, 39(6): 1055-1059.

Chen Zhaobing, Cao Lihua, Wang Bing, et al. Outfield
experiment research of mid —wave infrared detecting system
by long distance mid—infrared laser [J]. Infrared and Laser
Engineering, 2013, 42(7): 1700-1705. (in Chinese)

BRIk S, EafE, F ik, S h e Ot S I B T AL
SMRI AR SN SRR SE 1] 08NS O TR, 2013, 42
(7): 1700-1705.

Wang Ming, Wang Tingfeng, Shao Junfeng. Analysis of
femtosecond laser induced damage to array CCD camera[J].
Chinese Optics, 2013, 6(1): 96—101. (in Chinese)

TH, EHENE, ARRIE. 11 CCD AHLR CRNEOLH 1 4
Fri3]. T EDE2, 2013, 6(1): 96-101.

Qian Fang, Sun Tao, Shi Ningning, et al. Assessment of
laser—dazzling effects based on laser spot and target features
[J]. Optics and Precision Engineering, 2014, 22 (7): 1896—
1903. (in Chinese)

7, INE, AT T, S S5EORTES B ARREE RO T
HORATAL 1], D65 K% TR, 2014, 22(7): 1896—1903.
Ma Lina, Zhang Jin, Jiang Shilei, et al. Influence on patterns
quality of multi—beam interference lithography caused by the
deviation of incidence azimuth angle and intensity of light
[J]1. Acta Photonica Sinica, 2015, 44(10): 1-7. (in Chinese)
LR, R, B, SF OGO R K R B 25 % 2
FR T WAL mT]. 6T 24, 2015, 44(10): 1-7.



