
5.,1' 515' 4: 551' 506 : 551

Thunderstorm observations during the I.G.Y. at Poona
with local lightning flash counters
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1. Introduction

Instruments which record automatically
the number of lightning fleshes occurring
with in a given area round the point of obser
vation are of considerable value to radio and
electrical engineers and to meteorologists ,
Special radio receivers for recording lightning
flashes ha..sed on their respon se to the radia
tion ami electro.sta tic field changes have been
dc~jgl\cd during the last few years (Gane a nd
Schonland 1918. Pierce 1956. Ito ei al, 1955,
Sullivan and Well. 1957). A lightning flash
counte r based on t he model designed by
Sullivan and Wells (19,;7) and recommended
hy t ho Internati onal Radi o Consultative
Committee (CCT It) IIlL- been used at Poona to
study t hunderstorms and the present paper
summarises the results of such observat .ions
m.."I. during th e lGY.

2. The Lightning Flash Counter

The field-change R associated with a light
ning f1a.ql, var ies with t he distance f) of th e
observing station from the discharge and may
he expressed with sufficient accuraoy os-

R = J1l + _ L_ . ,1M _1_ . d'J[
J}' a» </1 + c' f) s»

where .II is the change of elect ric moment
t hat occurs ami c t he velocity of light . The
three terms in the above equation arc often
denoted hy Es • EI and Ell and termed t he
electrostatic, induction and radiation compo
nents respectively, The fonn of variation of
the t hree term, with distance indicates that
near the discharg« for f) < 100 krn, the elec
t rostut ie field is of the gre~lt(,8t importance,
while for very great distn nees for D> 500 kill,

th e radiation field, more familiar ly known as
"atmospherics' predominates. The ceIn
model local light,ning flash counter depends
for its action on the electrostatic field change;
and the choice of the electrostatic and induc
tion components over the radiationcomponent
represents in effect a choice of response at,
\"Cry low rather Ihan high frequencies. The
counter is designed to have a frequency res
POll:-!c from I to 20 kC/Rec; the lower limit is
chosen to include the induct-ion field compo
nent and t he upper to include the frequency of
maximum energy for most strokes. The opera
tion of the counter is limited by its frequency
response to ranges less t han 100 km and it is
so set to record only those atmos pherics
that. exceed a certain amplitude. It is found
from praotice that It counter set.to operat-e on
a 3 volts input, records most flashes within a
range of:lO Inn.

Tile block diagram of t he counter is shown
in Fig. J. A broad hand untuned amplifier at
very low frequencies is used in order to obtain
a reasonable chance of recording both
gronud and air discharges. The frequency
response is obtained by means of a filter oir
ouir, A full-wave rectifierpermits operation on
atmospher ics of eit her polarity and a hard
valve multivihrator is used as a. triggered
circuit between the amplifier and the cou nting
circuit. TILe prime mover of the counting
circuit is t he relay in the multivibrato r
circuit, the contacta of which are in the
circui t of the register itse lf. The maximum
count rate is six per second and is determined
hy t he time constant of th e multivibrat or,
Calibra tiou is carr ied out by applying a
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