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Optical Measurement of Induced Electric Field using Pockels Device
Tamiya Fujiwara, Member, Hiroshi Yamada, Member, Tsutomu Shimada, Member, Keiichiro

Sugita, Member (Iwate University)

The induced toroidal electric field is measured optically by using a Pockels device. The electric
field induced by the conventional transformer method is generally smaller than 100 V/cm and, in this
works, a transformer with the multiple primary coils has been used for the field induction. On the
measurement the electric field is much smaller in the Pockels device than in air due to the large
permittivity (es56). In order to avoid the decrease in the sensitivity the measurement system has
been put in water(es=82). The retardation by Pockels effect is of the order of 10~ and the
measurement values of the induced electric field are 40~200 V/cm which are agreed with those
calculated from one turn voltage within about 20%.
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Fig.1. Schematic diagram of optical
arrangement for induced electric field mea-
surement.
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Fig. 2. Apparatus for induction of toroidal
electric field.
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Fig.3. Primary coils and ferrite cores.
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Fig. 5. Fixation of BSO crystal and inci-
dence position of light beam.
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Fig.6. Waveforms of applied voltage and
photodetector output.

HERErBEx, BNOEOEREZME CTHAKREEZTT>
o BEEIIEZOmm OMFETHDH, @OFLIZ
By —¥EEBET OO/ (EE3mm) 25T 5
nNTwb, EmEEREY 4 0mm & L, MEHKICa >~
FrHRBICL>THRT 2V VY —VEERENS
FELTZ 2, YT H B TR Z 3 #EFEE S
LT, XEFREECLIT, v PV LU
IC #4888 (LHO0033) THMIN7:BEDRVILRE
BEFRALTSINLLEHEL 2, MEBDASE
WIINFHNA 7 A LD REREREADBEEINT
oz, K MO A—UrEEE R D,
ZZTRIONVEROUTIUTORE TR, HSOD
—EEEEBOWIHFER A T AZTbRv, §Eo
<, (DNRTBVT, =052, M6(2)ZEME
~QHNEEREFK T 5, BHEA v 5275 v A LIE
REaRLT2aY 7Yy REIZ X 5871 kHz O



EREIBTH B, 7254 b7 ORI
DEHVTAE LR >TWS, M6(b)~(d)id BSO
BROXPETERE, H50LICEZEEDH
NEROEERLIZbDTH 5,

K6(b)ik BSO®EDOhRLD 4 2mm Thic
AkEBLIEEEST, 2O EHNBREREME
EOHFHBEHOLET/IS L, BEEBTRIKE Y,
(C)HiZHERDIZRTR B A 2B LIBAT,
D EHNZEMBEOFHEH DFETHEBHE
BTHIEIZRAICLETENTW S, (d)KEFE&EDT
REIDH(D)EERNFERICH 2mm Tl CIiTH
PELIEET, HHRTEBEHOYETKE {BH
EEHTHAR L, 0L RBROMEICEZHND
BLZ, HEEHRC X EEAEBESELLLLO
rEIOND, By r VAR L B AAEENER I
MEaEE, BESMTRECRBERETZIDNY
TAHRKL D NEEHRERBLZTNE RS R0, Z
DFE, (2)RBFRDEICELER S,

Ap=FpE £ by T woeereverrnereereearneniennan (5)

T, T:RBENBOIEH, k@ LAIGRE
(5)REBOTERE OR & L XHEENRERT T
DEEMNFRAME, Thbbt +hkT Ths L EERN
BERKEV, 20, Thbb AT TIRE
BNBEEII/NS D, TOELHICE> e
BRTUNEENROBELEL TH B, ZD0RKE
MIOMEEMNEFIC/NIWIES, TRbb 441 T
EEGEE T RRRO X 3 iAMEn 3,

Y /[ AV Y 2......
I—k151n2< 5 >- 4(szik3T) (6)
V E MR D DENIER E %
E=EOCOS OF ++vreerrnnnetaniniiiiiiiaei (7)
£33k
Il—lz—l—(szo COS Wt £ g T)? weeererenens (8)

M7 ()ROFEFATH 2, (A)HRIERET -

50, (DEBLT(C)RBEREN WT=08BLV
BTIkE=0.1% LTHELEXEET THs, 20
HERE, S, NWHRRIT L2 AAEENE Y 7L R
MBI AMEED0AHD IBETY, H6(d)K
Boni k3 2BROME L3 HADRHENS
Zihibind,

Bz, EEMERIC & 5 EEOM b HED SHE
LTahb, Ky 7L AR AR & RRA TS
2559,

@:Zﬂ%ﬁ& ................................. (9)

240

o]

® 7 (fERR)
=)

\ANAI-
AVARVARY.

T
PV

(2)ENNER, E(D)BLV()RERTN KT=05&
VhT=01lkEo b Lo & EDOXBEL L L=
V/dkkE? :
7 ERPONXBUEOBRHIUNEZL S
HE I OWTDOREY
Fig. 7. Estimation of photoelastic effect in
the crystal on electric field measurement.
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Fig.8. Relation between electric field and
photodector output.
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Fig.9. Waveforms of one turn voltage

and photodetector output.
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