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Parameters of the Magnetic Field Waveform Radiated
from Cloud Lightning Discharges
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Abstract

In this paper, the recording device for measuring the magnetic field waveforms associated with
the cloud lightning discharges was made by the loop-type magnetic field sensor, and the measuring
system of a distance between lightning stroke point and observatory site was proposed. The
parameters including the time interval of superimposed pulses, zero-to-zero crossing time and the
percentage depth of the dip for the positive and the negative magnetic field waveforms were
statistically analyzed as a function of the distance between the lightning discharge point and the
observatory site. The results could be summarized as follows: Several superimposed pulses were
observed at the initial front part of the magnetic field waveform produced by cloud lightning
discharges, and the mean time interval between superimposed pulses was about 4 us. Also, the
bipolar characteristic appeared significantly and the percentage depth of the dip was about 57 ~65
%. It was known that the zero-to-zero crossing time of the electromagnetic fields is gradually
decreased as a distance between lightning discharge point and observatory site is increased.
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Fig. 1. A schematic diagram of the loop magnetic

field sensor made by coaxial cable,
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Fig. 2. Circuit diagram of the differential amplifier

and active integrator for measuring the

magnetic field.

mVo]S1tt,
2-2 =M HE|ETAIAH
Hepbdel 2 RN BE AR A
Asl7l M A MM g plo]ARES o]
S ASHAAEE AA - A st
LA ofel wAste AAtme t7)EeM A
g} £%(y, =3x10"m/sec) 2 AT, ¥
J(saE)E 4 v, =340m/sec) 02 A3 5
B2 ol F /M Adae HA g QoA
FA Edete BS 7\]@""% *17\}?}% T2
gatA 2 A i
7hA] €] A

=,
e
gt

1o AL ofo mjn

X

>
>

t) = 7’1 (1)
i
ts - vs (2)

919



SETH ARG 8105 H6% 1999% 107
el Subeh Axtse] TEAZA f secE
b= bt = (%-%)z (3)

ojEE o2 ZAA HWH MY wAAA
A BEANR Y AZe e 2ol Tt
[ - LYy (4)
v Vs
o9} 7o| gubel AT MLl zolE
ol &3t Sutot Axtulel TYAZAE FAHTLS
ZH ikl ARE 4EE F Ae RN
FastgoH, o) AFTE 1Y 3o JERAU
5—,]131-;(4 1\] oﬂ nug s].: z}z}- ATE W 73 220 mm,
2704 1589 FXy A4 AXE ol &t HE
stz vlolAZZ2A A9 AHLE ALEE7] s
al—;qoﬂ 93 ul-xgs}.l—_ z].z]— i‘J_}-
ye ?4'1142 F kHz o4 Fug JER
2 AE '7“34"!: AE-9 A& g7 AANEFHAY
5t7] s ASFIs 130HzY 2
ﬁ%ﬂr%ﬂ—z— Aastgct. Fd9] Aute|eEE
vlo] AZZRZMME o] AAYLERE EI3
7] A ARG
T3 ¥4 NIE IQE% vlo| AZEH Y
EFIEHE o} &3ty gttt Arabadzhi, La-
tham'™* S % =4 4 4* 249 g <
Foll 9Ety HAE FE 200Hz 2o Aozt
< Vel wepd B L—_°]§§1‘%E1 HA A
g 75 e A9 53 HE7F 2358
480 Hz9) AdFmeg /e A9 53EH
Hestdeh EF, vlo|AZEZAMY FE
719 4 AZE A7) YA FFHY) 2Ho|
7Hse 328 TSt 2EE A% AIS M
A Azt 47# 4R wo)azzaAMNY JF
of N7HE E7 Al HE F AFe) £
NZWE Aarste) Hwde] BAd f% £4
A Atole] AYE QA dot WA AR A

u

i

920

100k

8031 ONE BOARD
COMPUTER

(c) NZ APA2H Y ASE
02l 3 Hud ARESHAAE Y HEE
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Fig. 5. Distributions of the time intervals between the pulses superimposed on the rise part for the positive and

the negative magnetic field waveforms.
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