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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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Fig.3 Schematic diagram of three beams of

quasi parallel light interference
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parallel light interference
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Fig.5 Light path diagram of quasi parallel

light interference experiment
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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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Fig.10 Simulation images of three beams of
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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
ABi 0.2 0.23
ABy 0.2 0.21

L] 10(a) 15 1 19 552 36 45 B 285 SR A5 31 1) 2
P el —2

D5 B ERE S 9 R RE— SRR E . PN
TE 43 A 0 JE P G BE , I 78 vh [RE il s 280, A 3 3
AR GBEARTE | R KA ARk
4.3 WRAEFTHRTFISHERE

PSR AEPAT L TP SC B0 SR T &y, SCI0 TR 1Y
AR AR AN 11T

(€:))

=

P11 SO AT O T3 B e 2 [ A
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
ABx 0.2 0.21
ABy 0 0.00
ABy; 0.2 0.22
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Tab.3 Interference intensity maximum value
of multi beams of quasi parallel

light interference (Unit: W/(dw mm?))

Average light Average light Maximum light
I/W - (47 mm)~" intensity of single  intensity of intensity of
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Two beams 0.6 1.2 2.27
Three beams 0.56 1.68 4.45
Four beams 0.58 2.32 6.21
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Fig.13 Intensity distribution diagrams of quasi parallel

light interference
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PLABTE , PSR — SRR G RE i w2
245 3R AT, MRS RS I RO RE R 1Y
445 9 f5A 16 f5 . AREE LIRS AR TPl 2 2
e, BUELEREILE V=10 km B, B dEOE TR
FHEEES A 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, 2O T Al
DA S5 s TR g

6 FAEXMIELE

R YGAIE 2 R A TG T A ok e
FI ] He-Ne OGS BT 4E U6 , CCD AL L
P T 5 3K 0 AR, A TR SC 5, SEa R, R
S IR 6 48 1) T PO AR R A o LA Y B 7 Y e T
AR SR A IR CCD AHML; AE R x) b AT R A T
FEHR LK, JE T AR AR A O i 6
$ A CCD M#L,CCD MMLE T ¥55 E (1% H 5 it A
7 m, TWRCERIAE 14 R,

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

(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) =HAMT
(d) Three beams of coherent light

(e) PUIRAEAM T

(e) Four beams of incoherent light

SRR
(f) POHART

(f) Four beams of coherent light
B 14 ZHAETAHE T THRBCR A

Fig.14 Jamming effect images of multi-beam

of quasi parallel light

e T T RO T I & %
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AT BRSO BT RS O T R 4, S6R
PR BRI S0 B EUEY &, iR+
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—HUE SR A T ORI, S B B IEE
R — 2, D7 B4 T8 5 B A R I, R i o
JEMS Tt BEIE BT, AT AR
HL DA SEEL(EE SEBE) | IXRE Y U AR B O
T T A BRI R AR PG R U £ T
PRI RAL MG T, %07 SR+t 1

B, TR BRI R W, A AR TR, Tk
e SIEETEERI N

FATIE B Al T OER, B2 SCER 1510 1A
THEFE R H—F A TR RO TR EZ] B
AN W T T I B AR ARG, BTN [l 2
B A S 3 T 9 B oA, e 3 AT 2
WY TR, B PATEZ R e M AR /N2
WA, e AT e W e M 5RO AT
ST T ASCHR SR T AT mARAE R
W EME L AT (R TE AR TR A R
WA VFZEARME LR E I ML Z T, i THoLT
PR X O RE B AR TP ZORERAR &, JF BOEHR
SR, BT LABARMEE SR

SCHR SSRGS FRIESE T i A TG Z [R5 6 AR
AR AT ARG BB O BE, SCr AR T PR
ARG TS, X T 2O RS
AR T, i TR 2R = A A
JEE TR, TS 36 2 1 ] R RO L 1 AN BE O AL 20K, SO
ZREHEA T T IR BAE LUR #EAT . BRI
BT R UG BE— 2L 0F5E, LAROA Z e AT+
WO S PR T BA S50 H.
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