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FDTD Computation of Electromagnetic Fields Caused by Electrostatic Discharge
between Charged Metal Spheres
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Fig.1 (a) Spark discharge between spherical metals
and (b) model waveforms of spark current and
spark voltage.
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Fig.2 Block model to simulate metallic spheres for
FDTD analysis, and coordinate systems.
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Fig.3 FDTD computation region and model
configuration.
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Table 1 Parameters and their numerical values for
calculation.

Radius
Gap length

a [mm] 5.0 15.0
£ [mm] 2.0 2.0
C[pF] 0.519 1.95
V.[kV] 13.0 18.0
Peak current I, [A] 6.03 60.1
Nominal duration 7 [ns] 1.12  0.583
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Spark voltage
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Fig.4 Calculated waveforms of transient electric
field caused by spark discharge between spher-
ical metals (No.1).
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Fig.5 Calculated waveforms of transient electric
field caused by spark discharge between spher-
ical metals (No.2).
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Fig.6 Calculated waveforms of transient magnetic
field caused by spark discharge between spher-
ical metals (No.1).
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Fig.7 Calculated waveforms of transient magnetic
field caused by spark discharge between spher-
ical metals (No.2).
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Fig.8 Experimental setup.
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Fig.9 Measured and calculated waveforms of output
voltage observed through a shielded magnetic
field probe (No.1).
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Fig.10 Measured and calculated waveforms of out-
put voltage observed through a shielded mag-
netic field probe (No.2).
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