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A Possible Application of the Nonuniform Electric Field Measurement Using
Laser Interferometer and Pockels Effect
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(Won-jong Kang -+ Ja-yoon Koo)

Abstract - In this paper, a novel optical measuring system for the measurement of nonuniform electric field was
proposed. The electric field distorted by the discharges was detected through proposed optical measuring system based
on the Pockels effect and Mach-Zehnder interferometer. In order to produce distorted electric field, corona discharge was
generated from needle-plane electrode in air and detected by optical measuring system. This optical measuring system is
constructed by He-Ne laser, single mode optical fiber, 2x2 50/50 beam splitter, LiNbO3 Pockels cell, photo detector and
PC. In this system, output signal of Pockels sensor is measured by digital oscilloscope and transferred to the PC for
recording and statistical processing. Through this paper, a promising possibilities of proto-type optical measuring system

were evinced.
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Fig. 1 Block diagram of experimental setup
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Fig. 2 A typical electro-optic modulator
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Fig. 3 General view of fabricated Pockels sensor
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Table 1 Electro-optic coefficients of LINbO3

wavelength electro-optic coefficients index of
substance symmetry A m) ra (1072 m/V) refrz:lcitlon
(T)ri3=9.6 (S)r13=8.6
(TMrz=6.8 (S)re=3.4 no=2.286
0.633
(T)rs3=309 (S)rss=30.8 ne=2.200
(T)rs1=32.6 (S)rs:=28
Tiro=21.1
Dry 15=2.229
LiNbO3 3m 1.15 (Tre=54 0150
(T)ro=19 fle=2-
(Tire=3.1 (S)rz=28
239 (T)re=18 (S)re=3.1 no=2.136
’ (S)riz=6.5 ne=2.073
(S)rs1=23

(T) = low frequency from DC through audio range
(S) = high frequency
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HV
- -
needie electrode/ 10mm
o
5Omm | Pockels sensor” A0

7177
b) M3 #H=T
(b) Structure of electrode
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Fig. 4 General view of point to plane electrode
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Fig. 6 PD signal through Pockels sensor
(a) without partial discharge, (b)with partial discharge
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Fig. 7 Measurement signals of different
corona discharge.
ch 1 : Pockels sensor, ch 2 :
type sensor
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Filtered PD signal detected through Pockels sensor
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Fig. 9 Relationship between the peak value of sensor output
and measuring distance from discharge source.
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