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Power Spectra of Geomagnetic Pulsations
during November 1960 storms

11. N. IlHAHGAVA and D. It K. nAO

Vu!<,iJ', Obse,valory, Bombay
(lleceimi 17 Auqus; 19(7)

..\.ns~..\(: r. ,\ li,peel-ra1 st.ully h'l~ b~JL mad e of geomagnetic HQi~ ublitwvcd in the horizont.al force of tbt
i-el:?m'Lg~etlo 6:,111 (ll ~rlltg the m~i:, p~'ue uf g:"60.t to rme of 12 and 13 November 19GO at the eqUll.torial IltaLion of

rlT&ndrulU. Pb« p ower ppocl r'l' indi c ne t ha.t. h"OOm~ic 8uctulltiona are oonfineUto Iroqccncy ran oC a .
~lyO·OOOtto o.OOs cycle po:r 8eOO~1 "'ltl thl\t. the peelodlcltlee in minute.range obra lned from $etted ~ri:i;
o t wo atorml •• re a lmost same, l'hufreq uency rango in whichthe 1l0i80il'l o~rved 'ill in agreement. with the ran
}l~OP~ b~ Cole (1900) in hie theory for the onergiL3tion of tbe ring current responsible for the main phaee oCe:
norm.

I. Introduction

The. fine s.truetmo of tho magnetio storms has
been investigated by many authors in tho last
decade, Recent theoretical investigat ions have
proved tho significant importance of storm-time
pulsation activi ty or J{oomagnetic 'noise' in the
r-erth's magn et ic field. Goomagnotieally disturbed
period~ arc characterised by irrcbrtllar micro­
pulsat,o'''' of charaeteristic period from G to 10
seconds, associated with X-ray bursts, varint ions of
uur.iral intensi ty and cosmic noise absorption.
l?uring .th~ ~Jla.ill phase of storms irregular pulse­
nons d 'lllm",hmg in periods (I PDI') abo aro
known to oocur, Fuknshima and Abe (1001) obser­
ved the charact eristics of pul'\8tiens duri ng the
gre:'t storm o~ I I February 1958 and found longer
pat iod pulsatkuis from the time of the sudden
eommenceruent. Pai and Sarabhai (19GI) iuvesti­
J.,tutcd the nat ure of storm-time fluctuations in
tho Held, AA'i ~un ing those were due to large scale
inhomogeneities in the incident Solar P lasmn.
From an annlysis of records of several stationa
they deduced an avemgo scale length of these
inhomogen .ities in tho stor m pl...ma to bo of
the order of 0 ·02 8 .11. :\Iore recently, it h... been
shown by Yoshida and Akasofu (1900) that storms,
during which intense 8 / (Sudden Impulse) activity
occurs, are acoompnniccl by significant Forbush
decrease. In the course of a, compreh nsive review
of the geomab'notiostorm phenomena , Colo (19GI,
!!JGG) made the suggest ion that a sensible grouping
of the magnet ic storms would be in terms of tho
ruuplitude of the g~~magnctic 'noise' (luring the
.to"~1 all I that power spectrum aw,I)'. i. could
1'/'O\'I<1e a basis for the measurement of t he noise.
In the preaent communicat ion a search has boon
made for periodicities in the range 2-100 mts in
gcomagnetie noise during tho main phase of a
great stonn.

The great storms following the major solar
events of November 1960 were oharactcrised by
intense SI activity and provided sufficient data for
the st udy of power spectra of the noise. Tho first
severe storm of tho series sta rted at 1325 hours on
12 November as a consequence of a class 2+ flare
of 11 November or a 01_ 3 flare of 10 November.
While tho storm WIL8 still in its main phase, a
second severe storm commenced beginning with a
remarkable sudden commencemen t at 1023 hours
Oil 13 November (Bha rgnvu and Natarajan 19Gi ).
The index of magnetio notivity Ap (dai ly Equiva­
lent Planetary Amplitude) registered the highest
ever figure of 280 on 13 November 1960. Durinc
selected intrvels, preceding the SO of 13 Nov,~
mbor and following it, quick-run (2 mm/min \
records were obtained nt Trivandru m and hav~
been used for spectral analysi,s,

2. Data and AnalysIs

The horizontal force va.Ju,," were scaled every
2 mm (corresponding to a t ime spacin~ of one
minute). Low frequency componcnta of 't;;'/tll' WlUI

removed from tho data before carrying out the
computations of power spectra. This was done hy
removing estimnted trend from the data. The esti­
mated treud WIL8 computed from five internat ional
quiet dates of the month. The computational
teohniques described by Blackman and Tukey
(1959) were followed . When computations nrc
carried out by these techniques, n statistical filter
is implied and by a suitable choice of the tru nea­
tion length the width of tho filter 0311 be varied for
desired resolut ion depending upon perio<licities
being looked for.

The spactrn were computed for three separate
sets of dnta as given in Table I.








