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Polarization characteristics analysis of cat’s eye retroreflector

Li Yahong, Fu Yuegang, He Wenjun, Liu Zhiying, Zhao Yu
(Institute of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: According to the ray tracing method of the vector field and the geometrical relation of the
optical path, the relations between normalized incident height, refractive index and divergence angle have
been deduced. With the aim of minimizing the divergence angle, the optimum design parameters of cat’
s eye retroreflector have been obtained, and optical design of cat’s retroreflector have been performed
by ZEMAX. The polarization ray tracing and polarization properties analysis of cat’'s eye retroreflector
were carried out based on the three-dimensional Jones matrix method, and the retardance and
diattenuation of cat’s eye retroreflector in the exit pupil of cat’'s eye retroreflector and the influences on
the output polarization state were analyed. The calculation results had shown that the maximum values
of retardance and diattenuation were 0.3° and 0.027, which have no effect on the output polarization
state. The FRED software was used to simulate the situation of cat’s eye retroreflector with input

horizontal, 45° linear and circular, elliptical polarization states, to verify the correctness of previous
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theoretical analysis. The simulation results have indicated that the output polarization state is the same as

that of the input polarization state through cat’s eye retroreflector, that is to say, cat’s eye retroreflector has

the polarization state-preserving effect, which is significant for the expand application for cat’s eye

retroreflector.
Key words: cat’s eye retroreflector;

diattenuation; polarization state
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Fig.1 Diagram of cat’s eye retroreflector
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Fig.4 Optical design of cat’s eye retroreflector by ZEMAX
2 “IEARE I Gt R B R IR L LR 1B 1T
T, R R B EGB IR TR A AR

WSS AR AT LT EGE I, Bl L BRI

4y B b A R e R K, HETT SR A5 s % 5% S

p WP K TES  PRTKH R 1 SR 3B B bR & T,

0620001-3



9Nk TAE

% 04

www.irla.cn

% 46 %

RAGAFRIR A, SREFEAA B2 A X HE LA
AUBUNT R R e, JE T AR PR AR A P AH oG L
W8, TERJR IR R XYZ B ST A9 B S i
X2k g SRR T X 7 B9 s B B R R, B A
IR 730 52 39 e PR B 0T A I

TEWNF 2 FoR i RebR & XYZ F, e
Z 7 16 AT G B AR 7 00 B A A, RDAGE B R
RET=(0,0,-1)", 75 “HHR "33 5 4 98 9 % AR 974 R
SR, S B ORE A AR 3R Ok R e A 0 B
W, R HR 30 S S e AT JLAMT R Z A T, B

R=1-2(1-N)N

%:n—‘;+( M cosh- \/ 1-1 (1—cos%6) )K/
ns ny ny

cosO,:—} K/ 3)

AL T R NFITA SN — LG B ASHER & &
BG4 T A S i 5 0, 9 A s,
HA TS sy Sy AR 7 305 S S B 47 2%

H RS 2(3) AT LA 52 Yk B3k 4 AN T 43
T RO K, RRYE s YR p BB E X, i
8 0B KT LIRS s W20 B SHI p PP, 1]

:S‘)inzlzinx;éout/llzinx;éoutl

Fin=;éin>(§in
Eam:§in

— —

Pout=Koul><§0ut (4)
OCER BN IE A IR 7 306 B 5 i B A Ty B Ok
AT SR BRI, A0 540 B T G2k A AT A

— —

Eoul=Pr/t 'Ein (5)
KL Ey FIE . 4 319 A B 25 SR SR 255 P,

A 43 G TR P AT S e Y A B
A

T I DR 4 25 A S 0 i R 490 1 4 21 7 4
SRR, 4377 ) MR o ek % R W I S R o
HUAEIR | SEOA B4 S 6 7 7 i 05 2 LA S [ £
RIRVEF AR REIR RH TT 40 5 DO I SN p U
KEP, BH G R B KM TR, IS  PRIKHY
WA R ARR R, ERAFR R T, AR IERR L
R, AT USRS & A IR S A R 4 8 o
BRI J,,, T35 0

Is 00 I 00
J=0 1 0| J=0 t 0 (6)
00 1 001

A s M 235000 s AN p I BHR R B2 28 1
1 tp 53500 s WA p P AR BRI S AR R

TR R AL A 2R 5 42 Ry AR AR 2R 22 [ 8 78 45 56
F AR (OO TE 2R AR R XYZ F B 3T

W Poo S5 GBS, AR R AR R 5 42
JRy AR AR FR 22 [ 18 A L e 1) R A
Sinx Pinz Kins Souwr Powr Koux
Oi=|Siy Piny Kiny | Oaw=| Sowy Powy Koy (7
Sine Pine Kin Sonz Powz Ko

ML A4S, e 2R Ak bR R N BT A I P, 3R
KB R
P,=044J O, (8)
ASFEL Bk A IR 0 R R e R S P it -
B35, 20 B o S Gk i SRUE R B
“OHR 7 3 52 5 A8 I X 7 ) R BT P N
Prw=Pi+ P+ P, (9)
FIH MATLAB i F2 5 Bh 5., % <A IR 306 iz 55
AT AR LB, 25 RN SR 1 PR

R1ER R SR LEBITER

Tab.1 Ray tracing results of spherical cat’s eye retroreflector
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Fig.5 Polarization characteristics of cat’s eye retroreflector
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