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Research of laser jamming on an InSb photodetector
from long distance

LUO Wei,DONG Wen-feng, XU Peng-cheng, YANG Hua-bing
(No. 5 Department, Air Force Early Warning Academy, Wuhan 430019, China)

Abstract: The effect of laser jamming on photodetector from a long distance was influenced by the laser performances
(laser power,wavelength,angle of divergence,et al) and the laser atmospheric transmission characteristics directly.
The spectral response curve and the saturation threshold curve of power density of InSh photodetector were obtained by
measurements. The atmospheric transmittance change curve with the laser wavelength under two specific transmission
paths were analyzed by MODTRAN software. Combined with the development of mid-infrared laser, the atmospheric
transmittance of several mid-infrared lasers was analyzed ,and then the required power thresholds of the deuterium flu-

oride laser and optical parametric oscillator were calculated.
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Fig. 1  Spectral response curve of an InSb detector
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of an InSb photodetector

3.2 BOGAKAELE A

PEFETARBOCAR J) — % N B R 2
BOLH R AL R . RABOE I 277 A RS
S8 AT S R AR, 33X SRR 25 1 O AR H 2k
TRl S B3k H AR BE A, AT 206 TPk
Ro X FEREFE AR I AL F RO OGS A
TEUAE T, BRSO C S K AU G 1 SBT3

BB T RO AL Bk AR, W 3 R,
SR IEE CHLFE R A 18 km 1 O A AR AL X i i
bR A St fiige , ig< ey 30 km, W] LATE A 40 MK
V& K SHBOCISETH0, AT 7E B b IS h 5k
TEALEHOE T, “ATE B2 8 km, KA HKZE
DAV &= SOEINIS w il EAR] S 8% S S
FUR WO I E T, e 2 TR 2L LT B4
Wt o PR AXCREARL T TS AE R B JC 25 U SR AL
TG R UG %

R AU AT TSR Modtran Xof E R Fh
HOCTI R R UL A2 (A0 BO) #i4T T KL &



WOt 5 405 No.3 2015 WM BRI B B OL TR 289

SPEROTEITS. THARRIE 4 FE S PR,

A0=30 km
B0O=16.67 km
Airbornelaser CO=18 km
jamming CO=8 km

Ground-based
laser jamming

K3 oL R g

Fig.3 Transmission path schematic of the laser

1.0
path height: 0~18 km
0.8 path distance:30 km
(5]
Q
i=
£ 06
g
S
£ 04
=
=
0.2
0.0
3.8 4.0 4.2 4.4 4.6 4.8 5.0
wavelength /um
4 fEAREEAE R A0 I RSB R
Fig. 4 Laser atmospheric transmittance
curve through the AO transmission path
Lo path height: 8~18 km
: path distance:16.67 km,
o 0.8+
Q
=}
8
‘E 0.6
3 04
s
0.2
0.0

3.8 4.0 42 4.4 4.6 48 5.0
wavelength / pm
El5 filte R BO B R SUGHIBH %
Fig. 5 Laser atmospheric transmittance

curve through the BO transmission path

P PR AR AR OB, BN RIOK A bR
HOL R IR B I 2, Fn ot & SR 1Y
BRI RN G A R A 3 AR AT &
B e, RO UL R L B OGO 12
PR IEARA ] , 3 2 PR O R A% i e il T 2
TR T X O B WSR3 A, T e A
BEAR TP T B A . K, PRl
T B AR P2 R AL B G R A R 22 51, 1K A
5 AL TR S LA S R R B AR A S AR o e
B RGL , RAUARHa I5  R IR, Rl T B3R 75%
PRSP AEHITET 2 10 km /25 B2 0 60 37 2 58 L Y

T S i o AR ] I, o 7 I 22 A 3 R b 1) A%
PR BOE , KA B A WA, e, AR B
HIR BN AR 22 AR R . WEOETE 4.3 pm 40
PR i 375 S AR BE AR O % (4.3 pum B I 2 A
CO, 73T HYSEIRICAT ) , T 7E 20 B HA AR e 1Y
(I

i 3R A i] LA WO R UG R v e
HHOE TR G H B SR, A HOLR K BA
RAF KA RPERE, I8 2 XHHOG S B D) R 2R K
REEA
3.3 BOtH A

AR 53T A 1 A AR 2 [ R 1Y, AT — 23
JEAR A T LV Y, PR AR 1 4 000 85 e [ 3 0
WOCIR AU R AR e P o AR P A I, 38 00 29175 1§
BOCAR A IR . R e AE P 20O B, Al i 4
HIOLER T+ A FRAY

HZT AN B0 GRS £ 2R AL (DF) b2
Wotas, Z LM (5 ~ 10 335 2k) , P K H
3.5 ~4.2 pm; UK 4.3 um [ CO, WORRE
LK 9.6 pm 1Y CO, BOGEFEM™ 4 4.8 pum
WO s R AR e e P AN R
eis , AFE Ot S B IR %% ( Optical Parametric Oscil-
lator,OPO) """""*! 32 it K #% ( Optical Parametric
Amplification, OPA )" | 2% 45 ( Difference Frequen-
ey) RS IR () WO R Bk SRR
3 M S OB A A bR T Ok
(FEL) " 5 B R 562 o ™ % 45

DF OGR4 52 B 2.2 MW Dy 3 iy ™) {15
BN LA RS, i EAHAR A% B 5L A SUU(D,) IF
AR, HIVERERL2E :4. 3 pum 1) CO, L
JeasME T SEBURL TR, AL T RO b
BP9 6 wm {Y CO, BOLAE™E 4.8 pm L
TCHIAEIFSCRARAR , AHOCHFFE BURAR 2 ; OPA | 22431 |
L FARBOGCA G IESOEHOLA B bR T O
e (A 5 GO R TE T 2L AN B s D A H
R BB R, H TAE /8w %), OPO 2
rRELAMEOG AR S H BT 2 1) — R BOG AR | i
KA, TSk i s, BARTE 3.5 ~4.0 pm
P B i 2R HATPGE B+ o g,
RIERTH R, K& J s B

DF ottt 5 CO, BOGHH &0 T Hot &, 7l
A AL EAR 22, S PR ] I i B0 i) 35 2 Al it
B FGR BEAr A 5Ot E TAERESA 56, DF 064
— e [ B H L 5 ~ 10 Z& 4R, H T 3.58111 ~



290

5 RS AN

w45

4.00526 um Z [, CO, FOt A [a] I B A 35 £k
WO RE D W WAL T 4.803 ~4.796 um'™ 2
] fbeis bk as 25 i Lo AR TR, 2303 H 58 HoR
UL T EE S RI TR H.

HRAR I 4 R S AR i S i
B RE PR 3. 702, B T34 AT 8
WOEES , BB FLIRIS 2 3. 702 pm A,
4 FHYEBEE

F1 FLUNFEHLEN AR WAL HRAJE 3. 1 475 AXF InSb SR AY TR AN ==
Tab. 1 Atmospheric transmittance of middle — infrared lasers I‘Ej—ij’fgﬂ:‘ﬂ/&ﬁ( 1) ,%ﬂﬂ}j’ﬁﬁ . ﬂ:ﬁm}%’(ﬁ[ﬁ%% E@yj%%iﬂs@]
' lenath/ atmospheric transmittance ﬁ+ﬁ;§ﬁﬁﬁ; s é%ﬁ'%[ﬁﬂj%?ﬁ 4{/]#? N jt/ﬁ—ﬁ?ﬁif%‘ﬁ N
asers wavelength/ um o - N " S L. B RS
A0 path | BO path Al A I PERESF S 18 BRI LAs T H A
DF laser Multi-line, 0. 481 0.931 {X DF ¥t AN OPO #5&E & T4 /MR BT
o 3.5~4.2 rage rage s Sl S B N N
o e TR OGS B9 R A 04 0.2 mrad, HLBR
aser 4.3 0 0 . .y - 1 N Y N 8
Gt — PR RGO L RES I oK, 45 G BRSSO
frequency doubling Multi-line , 0. 060 0. 8075 N - e . sl NI EE e
COzlaser 4.7 ~4.9 average average ( 1 )Vi‘;%‘r’fﬂ‘@,l DF Y)?"ijlﬁ%ﬁ'iﬁ] OPO Yﬁﬁ%ﬁﬁwﬁﬁ’f?m
0PO 0P, FEL, wned to 08835 | 0.9976 BEAR T Pt O B IR T IR AN 3% 2 Fow , 52 B o it
Werence Fequeney, | 3 T2 THRI BT HEAC T2, Ot T4k R G4t
. se:lercor.ltin:um lasler supercontinuum T‘E?ﬁ%%ﬁﬁﬁﬂ/\%é 2, S R DF S 1
Special semiconductors laser . 2 S ] 2 AN 2%
solid laser fiber laser related to material DK BRI 2 752K, 1T OPO JOG s 1 Tl %K -
FI AT A BB 2 775K
x2 BATHAGHELSHE
Tab. 2 Parameters table of the laserjammer
parameters of the laserjammer
path lasers divergence angle distance atmospheric wavelength saturation threshold power threshold
/mrad /km transmittance /pm /(W - em™2) /W
DF laser 0.2 0. 481 3.5~4.2 3.22x107* 189.3
AO 30
OPO 0.2 0. 8835 tuned to 3. 702 3.44 x107* 110. 1
DF laser 0.2 0.931 3.5~4.2 3.22x107* 30.2
BO 16. 67
0PO 0.2 0.9976 tuned to 3. 702 3.44 x107* 30. 1
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