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Directivity and polarization of electromagnetic (EM) field radiation due to low voltage electrostatic discharges (ESDs)
between two metal balls were examined experimentally. In addition, an antenna effect of the electromagnetic field radiation
was investigated to clarify radiation factors due to ESDs at low voltages below 600 V. For those objectives, we constructed an
experimental system, which consists of a pair of spherical electrodes, a 1-18 GHz horn antenna and 3 GHz digitizing
oscilloscope. Results showed that the EM field radiation becomes large with increasing the discharge voltages and the size of
the spherical electrodes. It should be noted, in particular, that the EM radiation levels increase in proportion to the sphere
diameters. The ratio of the directivity between front value and side value was about 18 dB. Also, ratio of the polarization
between arrangement with polarization plane and arrangement perpendicular to polarization plane was 18- 20dB. As a result,
we found that the directivity and polarization of EM radiation look like radiation from a dipole antenna structure which makes
the spark part of spherical electrodes a feeding point on the straight line passing through the two sphere centers.
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Fig.1 Experimental system of electromagnetic radiation
due to ESDs between two spherical electrodes.
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Table 1  Size of spherical electrodes.

Type Diameter Surface2 Area Ratio of
[mm] [m’] Surface Area
(a) 12.8 0.515 x 10° 1.0
(b) 19.0 1.134 x 10° 22
(c) 25.5 2.043 X 10° 4.0
(d) 30.0 2.827 X 10° 5.5
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Fig.2 Relationship between discharge voltages and received

voltages.
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Fig.5 Experimental setup for directivity of electromagnetic
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