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Study on Encoding Using LiNbO; Crystal in Laser Polarization
Encoding Guidance
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and Technology, Nanjing 210094)

Abstract: In order to solve the theoretical limitation of laser beam energy modulating commonly applied in existing
laser beam-rider guidance system, the principle of realization of space polarization encoding and decoding using
lithium niobate (LiNbQ;) crystal for its electrooptic effect is studied. The electrooptic effect of LiNbO; crystal is
analyzed, based on which a modulator used in space polarization encoding system is designed. And applying the
electric field in X direction is found to be the best means to make linear polarization have an expected polarization
gradient distribution after passing encoder. Discussion of received data processing way proves that the difference over
sum method is independent of rotation. Near field experiments using visible light in laboratory have got polarization
states varying through approximately right-handed circular polarization on the top of the beam to the linear
polarization at the center of the beam and then to left-handed circular polarization at the bottom of the beam. The
curves of experiments show that experimental results accord with theoretical calculation basically.
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Fig.1 Schematics of space polarization encoding
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Fig. 2 Change of major refraction indexes when the

electric field is applied in Z direction
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Fig. 3 Change of major refraction indexes when the

electric field is applied in X direction
L miR I AT Y ML it Z e 1R,
XUHA Y Sl 1o 4R 3 0 45 R R AR IR 4 B A B AR R
AR, F K LSRG T RMAL2E N
0= =yl =ty B, @

& AXSR 1 W RR%R, £k A Bk O 3 o A A B R A, AR R
%6 I5E i  O' » A B B BR R AR B SR, S PR I T
55 B0 07 R N A5 B4R 2 B BE A L S8 S i T
B SR ILA S8 —RE XY $hiiJr mAE R S Bk
N 4 FiR o Sl I R [ 9 B 7 A gk A AR AL
MR AL ZE

iy LG RN PN S S I = i VP
TR  (EBT TS R B I 2 2 R DG PR e 7
A BEOR R R R B Z BT A B (B BAR . A RiX
— RV R BB A8 7 ¥ 2 OB I » (BB M BB A AR 5 » T
B, X BRI B X v, (5 Fh ) R T e S
[Z. GREFBENEENBIR SR EE PR
R TR SF RO WL, B 2 i A RO AT 2 H/L>2.7,



292 Xt &4

1% 26 &

h
1

A N

B4 Fikd A EAmE
Fig.4 The three-dimensional elevation and side view

of the polarization encoder
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Fig.5 Far field polarization state distribution

in vertical direction
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Fig. 6 Far field polarization state distribution
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Fig. 7 Schematics of polarization decoding process
X EPUR Y]
E; = GXE,, (6)
X E, . Es FHIRRAFCREBMBHIERE,.G
R EEWOHLOG A 28 GE 0 B 3T 46 B, o't H R0 A 1 i
JEH WA HIHR 1., 1,, WARE
I, = E;, X E5, = K[sin(8/2) + cos(8/2)1%, (D)
I, = Ei, X E5, = K[cos(8/2) —sin(8/2)]%, (8
REBRRE K W0, X B A W A3 5%,
—MREEMER, 5 —FMEHEMILKNITE, 85810
HaF .
I./1, = tan®*(8/2 +n/4), (9
I,—1,)/U,+1,) = sing, (10)
FE# AT, B — R O B5 AL BRBHE AR YE H iE K TS
— BB, ANE TS SR R BRI A0 B L T EL T DAIE
B, R 22 F0 L AL 3 05 5K, 3 R 4 o W8S I e

1.0
0.8
0.6
04r

Output of receiver /V

04 02 0 02z 04
Position of receiver in laser beam 7 /m

B8 fr B RS R R Rk

Fig. 8 Relation curve of position and output
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Fig. 9 Schematics of experiment

R A G HBEERE N 0.5 cm , EIEH ERE
AN 3 em, EFEHTT 1 HF 3 mm B — Wik, Frig
SR 10, EIFPRARAR R N SR R AL B, A
WRRERIBE R ERMLGES. R P O
(24.5 codth) , P75 K45 B 3L 0 T, O R AW PR O, A
FeER R I B, 15 5 08 1R, O 22 B A (R D 4R 0 .
(B R K, T %, AR A 4 3 I8 D IR 9 A Bk
Ste MOEIR A G i B0, BB R/ NEA X R, 75
B R T % O 1) A R B IR AR Ot . 3 BRI 6 WD

0.8

0:6 /

d
§04 /
2 02} ,{
3
- e
5 -02} *
B
g 04y /

-0.6+

/f‘*
-0.8 e
23 24 25 26

Position of receiver in laser beam h/cm

K10 SmEER
Fig. 10 Experimental result
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