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Tac =0, Uae =45.6 V, Upac = 91.5 mV

14 BRI I dac () AIAME R wac () HIBETE

IEAh, g 5 S 58 I T woac (t) 5 dac(t) AN
wac(t) I A AL 58 &R, 0 & 15 A1 16 fr o, 3
Bl 15 5 [ dac (¢) (CHLIE IE) 5 SR B H 348 0.03 Q
) BRE BELBEL, 9T SR BE I B I IR T = 1.0 A,
Bl 16 H 1) wac (t)(CHL JEIE, x 10) P33R HH ik
B B A8 i 2%, U T SR AE I AN HLER Upe = 50.0 V,
A L A5 2 R AR AL 1, A5 BT % R ' H A R
FEAR 5] S B AR AE IR

+

Bl 15 BRI dac AL LR voac I

047801-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 64, No. 4 (2015) 047801

K16 %M% EEJ:TS Uac *u’ﬁz:!@g‘%ﬁﬁﬁtﬁ EEJ:TS Uoac B‘]&%

8 RABE D R Lo AIAMEE FLJE Upe, JFIERA
7] Loe 26 A T Uoac 15 B $52 /NE I X L Uy, 52
B 1 A% P Lo 224K B S B Ugae 2810 1 72 AT DL IE
TV T Une RAME, 1T Ugae 18 B i /ME. K H]
KEITHLEY-2002 Y85 % %7 75 H R W Uy 2
ISR /ME. B BRI X0.5—5.0 A ¥4
WA R BIR AT T 2 K&, Uy bl L &
A TR 79 2H 7R SIS KR A T 1T P, 4 O UR UK
KN 635 nm i, SEIGHHE LM G HL TR
NUse = (—0.77 + 0.80) + (21.23 + 0.26) I, (V),
BV A7 A 00 L 3 T R PR AN LR 450 212V, AU
HHALMIELIERZMT 1.7%. BHREBEK N
1550 nm i, SEEG A e 5L TR N
Use = (0.77 £0.43) + (11.47 £ 0.14) L. (V), &
P BIAME L EZ 8 11.5 V/A, A B LR
PEARZERT 1.5%. B 13 mE 17, REHT
Bl I HAR KR P B M T Uoac I I /IME 32
T ARIMEFFAE T Uoae TRAE R 1/3, {H Ly 1 Uy Z.1H)
WARBE AR R EAME R R, XEERBT
L < 5 A, HE7THA, dELEMZh 55 A R
DX 1) ot 2 A A — BRI W] e i A 4 1 £, B
Toe M Uy Z AN AT BT 2L R U4, W=
TEFR A e (8) Tl wgc (1) 2 10 B A F2 8 ARAL G R
e MR E BAT LM C R SR K.

BEAk, R 53 40 — A B3R e A AR I

TR ANE 9 w2 v A S M P

Uac () T inc () BIPETE 200 AR, AT 2] Usae
RE % B 0 £ B 92 08 T AH, S50 BT ORI B KA
1550 nm. @& 18 fivR, Y Uye = 0 H I,c = 1.55T A
I, woac(CH2 JHIH) (13 WK 18 (a) B, HA
BAE N Uoae = 12.8 mV, Bl H upq.(CHLIEIE) 1y
W R ERD B R L A2, WK U, I,
A DO 2 Uge B Z 387N, 2 Upe = 35.35 VI,
Usac =~ 1.12 mV, Hha thi w18 (b) B, 2
Ja, RHFF U ~ 35 VAR, 4R K 1B, 7T LA
I B Upae X BEZ IR, G104 L. = 3.09 AR,
Usac = 15.3 mV, HA B WK 18 (c) fras. 1f
W, BB Lo W B Uye PN, 45 Upao 18 31 42
I E MY, L. = 0.7—4.5 ATEEN, &
T Upe M 1o ZTAI AR B, SEEGHHE 70 AT S5 1 17 28
oL, {H—2H S A SIS H i (1) 2R MR A B TR A
Uac = (0.740.3) 4+ (21.96 £ 0.13) L. (V), BI 1 A #
DAL 75 A FEUR K3 22V, B R Sae 45 2R
(11.5 V/A) L R—f%, X EZRB TR T AR
O

120

100
A =635 nm

80 F

60

AMEHLE U/ V

40 A= 1550 nm

20 F

AL Lac/ A

17 FMEHIE Uae BEAI R Tac 2240 9250 B0 K
HEMmUaEL

(b)
Uode(t)

+

KR P Tt o MR oo
/W\/ toae(t)

B 18 TEAFPIM IR Tac FIAMEHRIE Uac 261F FHIHALBME 5 voac BIETE  (2) Tac = 1.557 A, Uac = 0, Uoac = 12.8 mV;
(1) Tnc = 1.557 A, Uac = 35.35 V, Uoac = 1.12 mV; (c) Tnc = 3.09 A, Unc = 35.23 V, Upac = 15.3 mV
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34 ¥ ®

A E 6B A TR A 3 5 4
MU BT, TG A b AT 6 S 0
BT, AT LS B S A7 4 T B S o, A
LTI, {5 1R SR R, 0T SOk
SRAE A, EB GO S R RS ELA K A
S, ELAT B AN,

i A A (92 e 5 T
0, 766 SR EEHI A R, MG O S5 e 0 B
15 E MR P R 40 B PR R 25
T, 7 H R E TR b, 5
SN R 7 1 A S04 B oA 0 e R A e
TR MR G AR R 55 4 S, LA L LA 5 o I
SR T F AR M S R 2. S0 o T B B AR 2
O B AR L R T 1) i R
M TR 5 926 o 2 ST B T AR R o I
WA X TR (3) R B T
U] S 7, 24 A FBL A A A T AE 9%
I A TR R (DL S o T ) A
AR AR 0 IE 3% TR, (B 53 o S
SR PR A Pl PR 1 50 iz T 353k 17 PR ol DR o
S5 1 5% % L o S Al ik AR B 41,
i — A ML, Hh 5 — i R 22 D)
JF5 T DA% R AT B R 2 7 3 2 (5) A
VI8 o I U IR LI 4 E A U ik 5
B A, % TR (4) 2002 A O
EARIIG F 5 T SeHLE AR AL 0 OB R, (I
RGERAG, BB HME I, 2) t(2)(4)
ST, XT38 B SR I B (R A
VB FE 75 B o R (R 2 AR R G .
37 o R 2 o A BB 3, 445
A S SRR R, T B AR IR 2. 16 b
SRS e, ¥ I S A AT
B4R R s R O, P o B T R AR 1,
BRI 1112 D 60 R 5% 25 e e R

5 H R Z 56 2 T Sagnac 3% R ()
R 5 2T o 0 % 58 L 021 o S 9 ok A I
g TEREAE OO A ELE LA R UL 1) 50
P 010 9 25 s L TC 1 45 H 1 2. 7E DA AE
ST Sagnac U 1 IR0 2T o 7 £ B 7 28 o, o
S 3L U 1 52 1 5 2T TR A B s s 8% T R 1
S5 B i, LT T LA S B e, B0 3 £ B B 4 2
W, (E LB K B RO B 5 T 2 B4R

M BELPL N W2 w51 N BN IR AR 2 A
JiT F BGO i 74 14 06 H i A% 8 oo 4 Siie AR ' b
G 8%, DRI AN R AR AL A RO U 3 R A DA
LG EF I 7> 22— S Tuft, FEAR T A% S (1
A, TR 4 T AR O B I R, AT AT BUA 2K
B Yo 0 BT I B HE A% O i A R RZ L 2)
AR AR BT SR G A T A 1R 3 1) PR A O S
B, T0ANE & T BRI O R 4 2
3) BGO @RI Verdet H 80— BOK T-HEDG 353
JEEF ) Verdet H 4L, HIMTASCAL KT R 5 135813
BARMERESE. 4) 5067 1% KA AR
bt, A SCAE BT BGO S AR RS AHXS B, AT
LA 5 e 10 2 [ W 2 DM 8 o .

AR i B 42 1 Xt T R IGO0 R 1) 65
P KA AR R EEN 1)) BGO Mk Rik Hok
RO 55 T 6 8L P EL AR A D i 3 R R AR R
It RG2S A AR IOL S I B R R A 1 —
FiBrigtt.

% 7 BGO FhiRLLAL, BHiG b A A OB AL
IV R s AR & e Y Al v 5/ e S e
R LA S, a0 [FJRE 2 43m mRE B IR R A
R A, 23 FRERIREIR A BE R B R4, A Je 32
RUBER A T RS DB R IR RIS R RS
18 S A B S ROE R B AR AR
PR DL R 5 5 TAERKSEE 2 YA 2 R,
X 23 U 32 R A i A 7 255 R L B AR e
i Eaib)- A0

4 % #

BB AN SR 56 45 SRR W, X O 5 L 1A 1,
s PR FRY RO 28N 5 0 06 S8 B A LA M AR AR A
TP L AMRS PR T DL T Se B UL (B 3 ) 1) P A
JeEE. AR SCA B AT AR I BGO ik
PR LA AT R e A2 o, SRRl & 1 5.0 A
YO R A B AR UL SO A SRR B, M R R E NS
S MR I FRLIA R AR A, BRS8N FL R BT 5 2L
AMEREZI N 21.2 V, HoAME R 5 4000 A i 2 1)
HABGF LM R, LR ERT 1.7%.

JER AL BRI T e 5 T 2 e 4 TR T B T 1 A
SCEEBG AT BGO f s, [0 U T 6 K2 B B 42 DA S
AR KR B AR 2 B AN 5 2 o A SO T
PERISCRE S5 ).
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MERA BREENTIEUZEUERSSG]
Z XA E

FH3CHR [10] FTAR HUOEAH AL AE IR T 540 R U 2 (8]
HIRERA
\/i‘gLngT@U:CHU.
CAYE KA = 633 nm B, ndry = 9.857 pm/V ],
HL = 451 mm, d = 3 mm, Wil (A)RXTH/T ~
1.27 x 1073U (rad/V).

1 2% Pl b 28 R 7 2B B W 3% 7 1818 2 7 1A), i Fara-
day &S AT 15 16 Jie ¥ M @ 5 WK N B FE B 2 TA]

I= (A1)

® = VB.L.. (A2)

CUATH K A = 633 nm B, BGO &) Verdet # £N
V = 30.8 rad/(T-m) 1. HR4E 772 (6) P 10, AT fhit &
¢ J FELE 25 8 i 2% _E 10T X TN 9 B, 5 LR T 2 ]
196 RN B, ~ 3.51 (mT/A), T BGO fifk HNFAT
VYT, SemtEs 2 77 1 b0 ROt A R
I, = lcos(90° — 63.7°)
~ 40 x 0.8965
~ 35.86 (mm),

BB 1 & ~ 3.866 x 10731 (rad/A).
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Mutual compensation property of electrooptic and
magnetooptic effects and its application to sensor

Li Chang-Sheng'

(Department of Optoelectronics Engineering, School of Instrumentation Science and Optoelectronics Engineering,
Beihang University, Beijing 100191, China)
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Abstract

Mutual compensation property between electrooptic and magnetooptic modulations in a crystal with electrooptic
and magnetooptic effects and its application to magnetooptic sensor are investigated theoretically and experimentally.
Under the condition of light intensity modulation, electrooptic and magnetooptic modulation effects can compensate
for each other, so that the transmitted light intensity through the crystal can be kept at a certain fixed value. Based
on this mutual compensation property, a novel optical current (or magnetic field) sensor is proposed and demonstrated
experimentally by use of a single bismuth germanate (Bi4GeszO12, BGO) crystal. The optical sensing unit is composed
mainly of two polarizers and a block of BGO crystal with the shape of parallelogram. The BGO crystal itself can produce
an optical phase bias of /2, and it can be used as both a current sensing element and an electrooptic compensator. The
change of magnetooptic rotation angle through the crystal can be compensated in real time by the change of electrooptic
phase retardation caused by the applied voltage, thus the closed-loop optical measurement of current (or magnetic field)
can be achieved. The 50 Hz ac current within 5 A is measured experimentally. The required compensating ac voltage
is about 21.2 V/A in root-mean-square value. Experimental data show a good linear relationship between measured

current and compensating voltage, and the nonlinear error is less than 1.7%.

Keywords: electrooptic effect, magnetooptic effect, mutual compensation property, magnetooptic sensor
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