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Effect of the Polarization Direction of Incident Light on Electro-Optic Modulator
for Light Propagating near the Optic Axis in LiNbO;

SONG Zhe, LIU Li-ren, ZHOU Yu, LIU De-an, REN Hai-xia
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The electro-optic effect in LiNbO; crystal has been analyzed for light propagating near the optic axis with
any polarization direction and for an electric field direction perpendicular to the optic axis. The passive and the
electrically induced birefringences and the rotation of polarization direction have been calculated, and the conoscopic
interference figures under orthogonal polariscopes for different polarization directions and a field in z-axis of LiNbO;
have been plotted. The extinction areas caused by the rotation of polarization direction change with the polarization
direction of light, but the two heads of the induced optical axes do not vary, which are always on the induced
principal axis with bigger refractive index. The directions of polariscopes are always extinction, and the + 45°
directions with polariscopes always have the maximum intensity, The conoscopic interference figures have been
demonstrated experimentally by rotating polariscopes directions, which are accord with the theoretically calculating
plots.
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Fig. 1 Index ellipsoid and electro-optic effect
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Fig. 2 Contours of equal optic path difference and

extinction when no electric field is applied
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Fig. 3 Contours of equal optic path difference and

extinction when an electric field is applied

FENH T 10 BT = ndy., EL, 7 &N 57 i E,T
=Dy F oy EL, 2R M B R LR, B
AL — AP, 2 WA K.
FEHAt T 1) 1 B Sk R &k A BARE .

3) JeE )5 » i R EHR 3 75 1A B B 5k B T O
2o LR AR B 2R, 32 38 5 SR WO Sk, UERA
TE R Y 75 18] _E T IR 1 5, 4 2 TR 2 4 i
15

4) 1B AR 3 75 1 e 3l 51 Y T O X IR E
A 75 i ) % 2l T 5% 3l » i Je 7 XSO i ke A i e i 5
I B4 %% Bl T 24K 46 AR I 4T R AR R W SR 5 |
BIARR B < b B 7R AN A T 1) _E IR T O
TE 5 AT 1 R £ 45° A T5 IR AR sin"2e = 1,8
I ST P R D 20N A R R M M 5 T RN Bk 7 1) B B
= 0, A7 H AR 77 18 5% 3 » (B C T sin®2e 7 1,2 3
A 7 1) B PR ] o A R S i R e T e R 45°
I, RN T 57 1) AR sin’2a = 1, BRAZ AR
3k 3 75 16 e 3l ) B Wy S 2 P ER OB

5) 7EHAt Iy m_EIHOGIL LB 2, A BB 1A ] 2%
SEATHIEESE 2B, T H BB A R,
A 2 R TR 22 BT AR H I O G L R

4 % B

LK A LiINDO, SRR A 15 mmX 24 mm X



322 g 5|

" K 32 %

15 mm’EHHEI'ﬁ:xjj‘mbuEEE7¥%EEEE% 2500 V7
Eimes 5K mas EAS., B 4 2/ 632.8 nm [ He-
Ne Ot S5 20 A FERF 3T RT3 R,

HEIS AR B T R A

4 THEFGATE « J7 R e Em, T IE MRS T
it T

Fig.4 Photographs of the conoscopic interference figure

under the two orthogonal directions of the

polarizers when no electric field or a half-wave

voltage is applied on z-direction
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