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Analysis of the laser reflection wave of infrared seeker

JIANG Zhi-guo ,FAN Yang
( Department of Applied Physics,Naval University of Engineering, Wuhan 430033, China)

Abstract; In order to study the detection principle and experimental technique of the attack directions of cruise missiles
based on “cat’s eye” effect, the factors that affecting the intensity of the reflection wave were analyzed both quantitatively and
qualitatively with the method of ray tracing. Research results show that the relative aperture of optical lens, the incline and
defocusing of reflection plane in infrared seeker optical system reduce the intensity of the “cat’s eye” reflection. For example, the
ratio of the reflection energy of TV seeker and the pulse energy of scanning laser goes down from 43. 80% (under the ideal
reflection condition) to 1.53% ( for the defocusing) and 0% (for the incline) respectively, while the distance beiween the laser

scanning setup and TV seeker is 10000m and the incidence angle of scanning laser is 0. 08rad. This results may be useful for the

application of missile’s optical warning system.
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Fig. 1 The flying position of cruise missile detection based on the “cal’s
eve” eflect, M—rectifier radome, H, —spherical mirror, H,—Man-
gin mirror, L—erecting lens, P—photosensitive surface, L, —object
lens, S—Ilaser transmitter /scanner, J—detectors, a—angle ol inci-
dence
a—infrared seeker optieal system b—schematic diagram of the la-

ser detective setup
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Fig.2 Equivalent diagram of the infrared secker optical system
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Table 1 The ratio i in the condition of defocus

angle of S =2500m S =5000m $ =10000m

incidence/ rad /% (A=0mm)  1,/% (A=1mm) /% (A=0mm) n,/%(A=Imm) 75/%(A=0mm) =5,/% (A =1lmm)
0.08 43.80 14.18 43.80 8. 00 43.80 1.53
0.10 29.80 14.15 29.80 7.90 29.80 1.53
0.12 15.70 14.12 15.70 7.80 15.70 1.52
0. 14 1.70 5.81 1.70 1.70 1.70 i.52
0.16 0 q 0 0 0 0

the relative aperture of object lens: F =1:1

Bl n, (A =0) 2RI TR (43.80% —0% ) ., JaEFEHTH 8 ®eh  BORRIQEHEE R 6 =5, UF g A xT
B L BIREE FIRERA S A K e fbgtae LB F 23008 AL 2, i BEHRMARAFT AN
(0. 08rad — 0. 12rad ), J5 ¥ 75 1L 8 B = Bl 3 KX Orad 2 0. 16rad W EITEM . THEL RS TE2 $,

(0. 12rad—0. 16rad) , H B EL B BB ABEL /N NFE 2 FTLUE U, B A T A o2 4 Sk A
3.3.2 BT REOMAAEEMTILAEEZRE LA EIYREETER AW, WL RSN

Table 2 The ratio 5 changing with incline and relative aperture F

§ =2500m S =5000m S =10000m
angle of
.o M/ % g/ % 19/ % Mo’ % /% N/ % i/ % s/ % ms/ %
incidence/rad
(§=5") (F=0.8) (F=1.2) (9=5") (F=0.8) (F=1.2) (8=5") (F=0.8) (F=1.2)
0 50.00 100. 00 100. 00 50.00 100.00 100. 00 50.00 100. 00 100. 00
0.02 0.10 82.50 88.30 0 82.50 88.30 0 82.50 88.30
0.04 0.10 64.90 76.60 4] 64.90 76. 60 0 64.90 76.60
0.06 0.10 47.40 64.90 0 47.40 64.90 0 47.40 64.90
0.08 0 29.80 53.20 0 29.80 53.20 0 29. 80 53.20
0.10 0 12.20 41.50 0 12.20 41.50 0 12.20 41.50
0.12 0 ¢] 29.80 0 0 29. 80 0 0 29. 80
0.14 0 0 18.10 0 Q 18.10 0 0 18.10
0.16 0 4] 0 4] 0 0 0 0 0
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