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A New Method of Electric Field Measurements in Corona Discharge

Using Pockels Device
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The electric field distorted by impulse corona discharges is measured by means of the
optical method using a Pockels device. The present technique has an advantage of measuring
directly the rapidly changing electric field in corona discharge spaces. However, the problem
of the field disturbance in the Pockels device due to surface charges attached on it remains.
The surface charges attached by ion bombardment are theoretically estimated in the cylindrical
co-ordinate system and the electric field in the device is derived. 1t is found that the problem
of the field disturbance is completely solved by measuring simultaneously the electric field at
two points in the device. The availability of the method is verified experimentally. It is suc-
ceeded to measure the real external field without the field disturbance due to the attached
charges. This method is applied to the measurement of the electric field distribution in a
needle-to-plane gap with corona discharges. The temporal and spatial change of the field due
to the movement of space charges is measured.
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Fig. 1 Experimental arrangement for electric field
measurement.
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Table 1 Comparison of characteristics of typical Pockels crystals.

Point- Pockels effect  Specific Specific Piezoelec- Natural
Materials group 27708 rp/ Ao dielectric resistance tric constant Dbirefrin- Note
symmetry (10-5V-1) constant (Q-cm) (10-12 C/N) gence
LiNbOs 3m 40-300 e//c-50 ~1018 — Exist*  Strong light beam
LiTaO, e[ c-100 yields photo-damage
ADP 22m ~30 e//c-20 10t0-101+4 ~30 Exist Brittle
KDP e | c-50
Quartz 32 ~1 ~4 Large ~2 Exist Rotary polarization
but exists
small
Bi;2Si0z0 23 ~60 56 1015 — None New crystal
ZnS 43m 30-80 7-10 107-108 ~3 None High quality crystal
ZnTe is not placed on the

market

29=632.8nm, c: optic axis.

# [f laser beam is transmitted along optic axis, natural birefringence does not occur.
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Fig. 11 Electric field distribution in a needle-plane gap with corona discharge.
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