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Abstract

This paper describes the fine structure of electric
field waveforms produced by lightning return strokes.
The electric field measuring system consists of hemi-
sphere antenna 30 cm in diameter, integrator and data
acquisition device. Its {requency bandwidth is from 200
Hz to 156 MHz, and the sensitivity is 096 mV/V/m.
Electric field signals are digitized e\rery 200 ns with
the resolution of 12-bit and the length of 5 kilowords,
and those are registered by a personal computer. Also
data are analyzed by means of the fast Fourier
transform (FFT) method.
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Fig. 1 Schematic diagram of the electric field
measuring system
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Fig. 3 Typical electric field waveforms produced
by lightning return stroke
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20
g | m
£
=3 01 N
- Wt
(3
]
3

-20
g
4

1 T T T T v
Y] 100 200

Time s

(a) #A #39

dB V/mtz

LR B R R R T T
10t 10
Frequency Wz

(b) FET ZA3t

3y 5 w%3lo) od wAse AARIs FFTAS
Fig. 5 A typical electric field waveform produced by
lightning return stroke and its FFT result

O3 5ol usiAlel GAY AANY os} oo o
¥ FFTOl o 39424 22g Jyehiich 23 50
A GERA uisl el 2 dEAld wAshE AN
234 HRE 4 Kz ~ 4 1 kizA¥el 32 #5HA
t. 29 5 (b)ohAe] AL Martin A. Uman'@o] 473
G g el 48] Agad B 492
e Z YAYE ¢ & Ak

5. 2 &

B QM ANINAAR FHE & AE A
£29g FASAoH, A d4se AARYE &3
a2 A9 o 2 FES AN

(1) & AFolA FA% AAZFA 299 Foed gz
SEREE Z2 200 Hz ~ 156 Miz, 0.96 mV/V/mo|H,
sHubde] o] dAdske FAE AV A
Hupde] {PP o A /48 BRE & F U=
AZA2HE AN

(2) 2N BEFFPr ol Al webd FARY
ool thaA vEhten, 8 velda dgide ¥
)34 43 AHOFA GRlE Y4 gol #FHIA
.

(@) G @et oyt &AM e AARYE 53
el 4% ul, FAAd wAsE dve ARG
AR nAg Y22 FHHAL, VEA FFA49
el 2 Vet

(@) iAo Bk dADRY FHFYELE FE £
Kz ~ 44 kizol F2 @#5son, &334 Bg 2
g3 nEgARel = lgol WA

FaEga

[1] Bok-Hee Lee, M. Ishii and J. Hojo, “Characterization
and Evaluation of the Electric Fields Produced by
Lightning Return Strokes”, Proc. of 4th Annual
Conference of Power & Energy Society. IEE of Japan,
pp.545~546, 1993.7

[2] FAMS, AQY, A9, "AYAR IHAA ¢ =2
A Ad", dEAsIey A =84, pp0
~73, 19927

(3] #=m@E, BH B, dte ¥—, “SdAd olaie] YA H
t AASY", gFass] gl 2 nAEAd T
2ANEYEYS =83, ppd~7, 19935

[4] F. Heidler, "E(t)-signals of Near Lightning Strokes
Using Vedio Tape Recorder”, Proc. of 22nd Inter-
national Conference on Lightning Protection, R 1c-03,
pp.1~6, 1994.10

[5] M. A. Uman and P. L. Rustan, "Electric Fields
Proceeding Cloud-to~Ground Lightning Flashes”, J.
Geophys. Res., Vol. 87, No. C7, pp.48383~4902, 1982
[6] M. A. Uman and E. P. Krider, "A Review of
Natural Lightning : Experimental Data and Modeling”,
IEEE Trans., Vol. EMC-24, No. 2, pp.79-105, 19825

- 1881 -



