$3HE W H Wt Vol. 35, No. 8
2008 4£ 8 H CHINESE JOURNAL OF LASERS August, 2008

XEHE: 0258-7025(2008)08-1149-07

R AR A B T A HR A0 Rz 50K IR S P

AER REE RER K R AR FEY

CRAMMBEBARY B WS IBN .2 o s & . et 101416)

B2

WE  FEME (Cassegrain) KRR EM A A ARG PRz T O R &R ERRLOLEH
Sk 9 16 FiL 25 8 JOT AR AT 1A HRSCE R A 5 SR L ZEMAX 622 BT 70 A B S ST 1 R A A8 Bk S B RL L R A B
S AR A T3 5 05 E AT T H A RS A e A T R AR T R A VS R N — A R R AR B Sk
F7 T WO A TR S 38 A5 8 T A0 R AT S S 0 B P A6 A T IR 2 X S S R A R SO R O . SRR
KRG T %R ZEMAC BTk 1A A I AT LRI B0 2 AR R B A O R 4 3 BR[0T A O B 3 A O
B F5E A AU 20 TR A0 246 % 52 I 3R 9 11, 48 00, SO R M 3. 3 mrad , 42 BRABGE % 140 1T AW 2 30 ke P 380G 3 3l
A 22

KGR BOCIL IR R ERAC Bk s AT R

hmESSES TN 249 XEHRIRAS A doi; 10.3788/CJ1.20083508. 1149

Laser Reflection Characteristics of Cat Eye Effect of Cassegrain Lens

Zhao Yanzhong' Song Fenghua’ Sun Huayan® Zhang Xi' Guo Huichao! Xu Jiawen'
<1Cumpany of Postgraduate Management , * Department o f Photoelectric Equi pment , )
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Abstract Cassegrain and similar Cassegrain optical lenses are widely used in photoelectric equipment. In order to
study the special laser reflection characteristics of cat eye effect of photoelectric equipment with Cassegrain optical
lens, reflection model of Cassegrain lens is established using the ZEMAX software. By the method of physical optics
propagation, the reflection characteristics of cat eye effect are simulated and analyzed, and the range of incidence
angle in which cat eye effect could be detected is obtained. In the experiment, a Cassegrain lens is irradiated by
laser, the images of cat eye effect reflection light are obtained,and the absolute reflectivity of cat eye effect and the
divergence angle of the reflection light are tested. The results show that the reflection light of cat eye effect can be
detected when the expanding system is placed in the field-view of the Cassegrain lens. The center shelter leads to the
decrease of the center energy at the return place. The absolute reflectivity of cat eye effect is 11.48% ., the
divergence angle of the reflection light is 3. 3 mrad. so a detection with distance of 30 km can be easily achieved.
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Fig. 1 Cat eye effect of Cassegrain lens
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Fig.3 Cat eye effect reflection facula and its irradiance
distribution curves at the position of the lens (a)
and the return place (b)
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Fig. 4 Cat eye effect reflection facula and its irradiance
distribution curves at the position of the lens (a)
and the return place (b) when the incidence angle

is equal to the critical field-view angle

BIH y I OGR A At 2. W RLE L A S A
BTG SR ff B o L A ) S S O B R — 2
W6 A % i L 25 %) 8 0 A ST 04 5 T I TE — R R
IR BT A2 B Y 5iR 43 AT I A 1 B A 8 0 2% 9 AT
SRR
3.4 mIFER

I I B 0 108 BT A IR AN P A A M e
Ji 6 3R (8l P AE 32 Sl AR I 0 %) 2 28 315 0 e B 4
S S oati R b S WU D) s TR < s I
BRI B N30 km, HAL S BOARAZ ., B 5 Fimh
A A TR B 4 Sk 25 moh Y IR 2800 2
SR . W] LU L A L2 A 1R
FL B 23X WA (8] L 43 ) 2 A6 O SR 7R i A B Sk
A Sk I B A2 30 0 R L e AT RS & A A
14 RS A7 S B S A AR TE G

6 FiF s o A A S [ i D 6 3 ] A 1 3t IR 255
IR o i 12 i T S B D S O SR VIve 70 RVl S
R 240 52 S 6 016 5 3 A1 i S A 104 386 DR T 38 ¥ W
g, H G5 G R

SRR R ORI & 1 s, Hp
1 m PIBCHEH 2 2 & LR AE L m B 42 0“4 7 o [H
RO R S SR GE, B mFE RS
ST E A AE Y B T SRR 6 R Y ] R £ g
F1. INFEHE] UL RGBT R 5 A R I



i

1152

i it 35 &

PREFERANE G R s AGF A/ T 0. 157 36 [ 2y % K 36
Bl D 3 L 5 A R B B I AR R R 5 A AR T
0. 15°WF » i1 F S e e 5 o3 A 32 415 S 53 Wi it 5 A5

LR DNITTPI LSRR N RV R Y s 3 YR B o¥oai & R
ASDOC KRB Z U BEE A G A 13 R
Yol B 2 8k B AR Wl N 7 BOUR B )

Bl 5 AdFMHR0°(a),0.1°(b),0.2°Cc) Fl 0. 25°(d) i
BEEE S HH R 25 m &b A Al IR AN B AR O O i A A1 &
Fig. 5 Distributions of cat eye effect reflection light at the
distance of 25 m from the lens when the incidence
angles are 0° (a), 0.1° (b), 0.2° (¢) and 0. 25°

(d), respectively
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Fig. 6 Distributions of cat eye effect reflection light at the
return place when the incidence angles are 0° (a),

0.1° (b), 0.2° () and 0. 25° (d), respectively
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Table 1 Data of the reflection characteristics of cat eye effect

Incidence angle /(°)  Total power /W  Encircled power in diameter of 1 m/mW 1 m PIB Divergence angle /mrad
0 1.0313 10. 300 0. 9990 0. 5305
0.01 1. 0258 10. 158 0.9903 0.5304
0.03 0. 9996 9.1746 0.9178 0.5297
0. 05 0.9733 7.3083 0. 7509 0. 5285
0.10 0. 9060 6.7665 0.7469 0.5229
0.14 0.8514 5.1015 0.5992 0.5152
0.15 0. 8379 6.3230 0.7546 0.5135
0.16 0. 8241 8. 8380 1.0724 0.5112
0.18 0.7972 16.073 2.0162 0.5061
0. 20 0.7704 22.808 2.9605 0. 5005
0.25 0.7052 50. 241 7.1244 0.4841
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Fig. 7 Distribution curves of cat eye effect reflection light

at the return place when the distances are 0. 3 km

(a), 3 km (b), 30 km (¢) and 300 km (d),

respectively
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Fig. 8 Experimental setup of cat eye effect measurement
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Fig. 11 Reflection faculae on receive screen 1 when the
incidence angles are 0° (a), 0.05 “(b), 0.1° (¢)
and 0.2° (d), respectively
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