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ABSTRACT. Deca y rate8 al tho recovery pbU 6S of eome 130 geomagneti c etorma recorded at Alibag
during th e porlod 1924 to 1959, classified &II great , ere Investigated wit h a.view to eecert alu (1) the
precise ",I&ti.on between am plitude of depreeelon of the main phase and tho ra te of decay of the reco very
phase of etorm, (2) the po8sibility of mere thall one ring current bei ng aeeocieted with eac h storm and (3)
the solar-cycle variati on in the decay rate of tho recover)' phase. .

Decay times are determined for tho first 36 hours of the recovery pheee by fitt ing an exponential
curve end finding th e time eonetenrfoe the amplitude 01the fitted curve to decay to 1/. 0fthe initiaJem pli
tude. As a eeec cd method , free -hand smooth CUr V6lJ are drawn best fitting the 36-hourly depressions
and picking up the t ime for the initial amplitudes. give n by the fitted curve , to decay to 1/2 its initial
value. The recovery phase appears to have two dillti.lct portions, an ini tial portion of leee than 12 hours
with a rapid decay rate and a later portion with a slower decay rate. 8uggesting the possibility of two ring
currente beiD~ eeeooiated with eech storm. Decay retee for the two portdone of't be recove ry pbaee are ecpa,
rate ly invest.lgated by the method of Ieee-band sm ooth curves.

The generally knowncharacteristic that decay retce are futer for the larger intell8it ,y storms is seen,
bULoonaiderabloaca tterindecayratesill obse rve d Cor any storm-Inte nsity group. Thucattor is 1018 for
decay ra tes of the initial portion 01the recovery phese. There is a cleu ten dency , especially for!'Itorms of
more than :?()()oy mei n-pbeee de pression, Ice deoey rates to be faster for the solar minimum epoc h than for
the maximum epoch. But the relat.ive rates are fllor' from the fe ctor 3 expected by Deeeler d al. ThillIec tor
is , however, approached i fextreme values ofrecovery rates of the initial portion of the reoovery phase
only ure considered. For the later porrtone of the recovery pha.seno signi fica.nt differe ucce in decay
rates are observed for the two soler epocbe, Currents of tho orderof 10' empereee re eesoeleted with the inner
ring current which ia considered large eno ugh to produce shie lding effects on the Doter ring current
field. The main pbeee depresei oa eppeere, therefore. to belargely the effect of the inne r ring current. ee
peeially for the large inteDeity stann• .

r, Introduction

Geomagnetic storms are believed to be
caused by solar plasma interacting with
the magnetosphere and eventually forming
a ring current to encircle the earth (Chapman
and Ferraro 1931, 1932, 1933, Alfven 1955,
Chapman and Bartels 1940). In the case
of the sudden commencement geomagnetic
storm, its different distinct phases in the
element H, viz., the initial (positive) phase,
the main (negative) phase and the reeovery
phase. correspond respectively to the init ial
pressure of the solar plasma on the magne
tosphere, the westward-directed ring cnrrent
formed by the plasma and the dissipation
of plasma energy with time. The concept
of solar plasma boing trapped in the geomag
netic field and then producing the ring cnrrent

....

responsible for the main phase of geomag
netic storms, was put forward by Singer
(1957). With the discovery of the inner and
outer terrestrial radiation belts by Van
Allen et al, (1958), thia concept has boon
generally accepted and applied with advan
tage to the formation of ring currents res
ponsiblo for geomagneeie storm (Dcssler el
al. 1961). The main phase of the storm
is at tr ibuted to drifts in longitnde of solar
plasma trapped in the geomagnetic field,
tho drift boing normal to the field line as
well as to its gradient. As the trapped char
ged particles oscillate between mirror points
along field lines, they also drift in longitude
with a velocity roughly proportional to
their energy and inversely proportional to
t heir oyclotron frequency and the radius
































