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Abstract A universal simulation method for 3— dimensional electro- optic device is proposed. This method
combines the electro—optic wave coupling theory with finite—element method for electric field analysis. By solving
Jones—matrix of electro-optic device, electro—optic modulation for arbitrary light propagating direction and
arbitrary electric field direction can be computed. This method is elaborated by taking the transverse—modulated
Bi,Ge;0,:(BGO) optical voltage sensor(OVS) for instance. The effect of inhomogeneous electric field and light beam
shift on measurement accuracy is discussed. The maximum permitted beam shift for different accuracy grade is
given. The method provides references for designing and evaluating optical voltage sensor and other electro—optic
devices.
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Fig.1 (a) Three—dimensional finite element analysis model for simulation; (b) distribution of electric potential
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Fig.2 (a)~(c) Electric field distribution of |E_| ‘E},’and |E.| in the z—x section (y=2.5 mm) (logarithm legend)
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Fig.3 Schematic diagram of transverse modulation with BGO crystal
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Fig.5 (a) Distribution of the electric field in z direction along the light path; (b) error versus number of section
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3.2 AERBENIMNEFESHIMN

Bl 7(a) (b) %5 H F BE I B2 0.2 rad 115 il P A4 H YRR 67 28 3R RN 9 1 658 o oo Rl £ 43 0 3 7R % By ) RTK
S5 1) I AR A BE o 24 afE (-0.10~0.10 rad) N A8 fL I, AH A7 25 M 4.1113°48 fk 5] 4.3363°, 15 a=0 i 19 I & {E
4.2334°[ Fb , 77 A I AR 22 29 R 2.88% , 658 M 0.03585 28 AL 5] 0.0378 1, 7= Az R iR 22 24 Ry 2.87% , 5 R F AR
ST LA 1R 22 2.87%AH A" Yy B AL 77 A B R 67 2B 38 K 5 152 22 43 i 24 R 0.054% F10.12% , A it
JKAE 5 1) £ BE AR AT S () 1 25 5 %8 5 1) A L SR AR AT DL 2R o R L B T TR OR B O AR R O 1) X
G0N Y 52 R H A B 1Y 1R 22 A 5 AR S T AR B T T H B A 45 SRR [, R DA e 9 S A
TR/ IN AR A KT R I A5 A B 14 52 e L 3555, TR I AR SR SR A 728 A 7 A i D o a5 2 i R 2 B 45 O AR AR S
Y HL 37, A R AR A S TR GBS S A, AN [R]DG B Y H 35 43 A A (] 3 0 5 el 8] e 2 0 o 25 R o IR ot AR
A FL 37 4% B Sk 25 R 14 58 FL O AR PN L 3 18 34 5 P RN D OGBS (R IR B AR A 6

(a o b’ 1
0.10f ) AL) 010 ( ) 0.0376

0.0372

0.0368

a /rad

0.0364

-0.05

-0.05
0.0360

& 10—0 10-0.06 0 0.05 0.10
¥ /rad ¥ /rad
P17 () A A0 O S 15 A 137 2 78 1k (b) A5 #9108 16 0 DI 388 25 1k
Fig.7 (a) Phase delay versus shit of incident angle; (b) modulated intensity versus shit of incident angle
3.3 XAERBBEIOVSHEENFM
A e AL R ) i A s AR 1R 22 38 K T K 1R 22, BRI AR SO AN % SR K S 1) i B s B AR 1R 25

OVS H A AR M HERH S, 1 901 OVS — B R i, 2R 1% 25 /N T +1.0%"", 56 R FH & 1(a) T 7 11 15 B ASE 7Y
Kb, ZFAAFAENT B R , W A% B A BE R 1 0.184 mm 5 (% & A B % , I A% i A BE R 1 0.0384 rad . 1M1 0.5 4%
FURRZE /N T 20,597, HXH A S I ZR . 2 145 H OVS AN [RDRS E 4510 F 56 B 7 1) b o i i dee A B g
R0 BE R 7% 85 3T BGO F AR 1] i O 81 ) J5 B A O V'S BE3KE B 42 e 4R At BB AR 30

_010—010 -0.05 0 0.06 0.10

1223001-6



DI S R
F 1 OVSHEEXT OG- B 1 FILA S A1 o ff 1O 2R

Table 1 Requirements of light path shift and incident angle « for different accuracy levels of OVS
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