270
SH 5. 1-15

ANOMALOUS LOW LEVil OF COSMIC RA. INUEVSITY
DECREASES OBSERVED DURING 1980
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Physics Department(Vikram Space Physics Centre)
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ABSIRACL

Past situdies have revealed solar cycle changes
in the sunspot activity, as Well as in meny other
solar parameters, such as, solar flares and solar
coronal holes, These solar features in turn produce
the observed cyclic variations ia the luterplanetary
piasma and fields, Both the cosmic ray intensity as
well as the intensity of geomagnetic disturbances are
aff ected by the interplanetary changes and produce
11/22 years periodicity., During the period of high solar
activity, solar flares are more abundent, and are
expected wo produce large rorbusi type cogmic ray
decreases as Well as intense geomagnetic disturbances,
An znomalous situation has been noticed during the year
1980 (period of high sunspot activity), when both the
geomagnetic di sturbance index Ap, as Well as the
magnitude and number of Forbush decreases are small,
Such an enomaly occurs, inspite of the fact that both
the sunspot numbers and che enersgevic solar Ilares are
almosi maximum during the present solar cycle, Further
investigations reveal that the observed solar flares
in 1980 are also situated in favourable longitudes,
and hence the cause for such an observed gnomalous loW
values of Ap and the cosmic ray decreases, is presently
not understood,

1e Introduction.

The long term variation in the solar activity is generally
represented by sunspot numbers, which shoWs a recurrent tendency
with a period of eleven years, Many other associated solar
parameters, such as solar flares, coronal holes, also_shoW 11/ 22
year cyclic variations (see e,g, review, Rao, 1972), Intense
solar flares generally produce high speed solar wind steams,
which in turn produce geomasgnetic disturbances as Wwell as
significant decreases in cosmic ray intensity (cee, e.g. revievw,
Lockwood, 1971; 4grawal and Singh, 1976), It is therefore,
expected that more number of Forbush decreases with larger
magnitudes should be observed during the period of high solar
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Fig,1 (top) shows
the yearly average
variation of the
geomagnetic dis-
turbance index Ap,
0 4 [ 1 - L for the years 1957=
10 o 1940 84, The values for
B ) o the year 1980 is
PR , . encircled in this
o Y ~A 189 plot as well as in
g N other plots of this
- ~{40 figure to clearly
4 identify the anamaly;
- (botto'my The yearly
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- o Ap the solar flare

1200 / ~ index (see text for

- \ details for the
/ \ R, computation of SFI),
- ~ o The sunspot number,

€0 e / ~ the Ap index, the

PN | gp Forbush decrease
index (see text
O~ - — — = — -~ Ap A® for details), and
N ) . the cosmic ray
Sl R : . intensity deviat-
pe — o ae e —~  em e = - w10 ion from its max.
= : /\\ DEEP RIvER . 4 7 Vvalue observed
s

PO

AR NEVTRONS © 7 during Sept.=Nov.
/L \ iy % 1976, are also
N RS ?Wn in the fig.
‘ ©  k for the years
: \_\\\ o Tto o 1976=84, In some
&y STy v __ + Tcases, the average
ot TEARE - . "T T 7. . values for 1984
PRGN R o are derived from
A g \ , 8=10 months data,
activity (e.g. 1979-81). Moreover, the Beomaggnetic disturbance:
index Ap should also be high during such periods, In this
context, an anomalous situation is observed during the year
1980, when both the Ap index, as Well as the number and
magnitude of Forbush decreases are quite low, In this paper,
we investigate this anomaly to understand, why larger number
of energetic solar flares observed in. the Vear 1980 are
in=effective in producing geomagnetic disturbances as Well
as Forbush decreases, '
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A - —1Figs2 Shows the
R W

for-all the five
parameters ‘for’
which, the:yearly
‘averages are -
shown in- figure 1.
The anomalous

low value of Fd's
and of Ap index ,
for the year 1980,
| is clearly evidente
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2. Computgt;oh of golgr flare end Forbush decreage index.

In another paper (SH 4,4=12) we have described the
computation of the solar flare index (SeFele) from the 1list
of observed energetic solar flares of importance 71,
gublished in prompt reports of solar Geophysical Data,

riefly, SFI has been computed by giving weight to the
importance of the solar flare by its numerical value, and
also by considering weights for the brightness of the flare.
Similarly, the Forbush decrease index has been computed for
each month, by numerically adding the magnitude of all the
Forbush decreases observed in that month, A decrease in
cosmic ray intensity is considered only when its magnitude
is 21.,5%, and the decrease is clearly seen in ateleast
two high latitude neutron monitor stations, The derived Fd's
index has been denoted as Fd's = mognitude, and has been
used in the disgrams presented later in this paper,

3, Regults and Discuggion.

The long-term va riation of the geomagnetic distur-
bance index 4p for the years 1957=-84 1s plotted in figure 1
(top portion of the figurey, We note that the yearly average
value of &p index is quite low during the year 1980, The plot
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also shows the minimum value of

Ap observed during 1965, the year
of minimum solar activity, Cther
solar and geophysical parameters
are plotted in the bottom part of
figure 1, both, che swispot uuw.uvers,
as Well as tue solar iiure indices are’
at their peck value during the year
180, whereas thn Ap index is at its
minimum value, Je also note that the
long term cosmic ray intensity
decrease showWws a gnooth decline
starting in 1977 with a mininum in
1982, However, the Forbush decrease .
index shows a very low value in 1940 :
as compared to the adjacent values, |
Thus the low values of Ap and Fd's |60
are quiet anomalous, particularly b
when one observes the large :a@.ccer ‘30
of energetic solar flares represented .
by SFI, “To further analyse the distri- 7
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bution of the five parameters represe-if“

nted in figure 1 on yearly basis, We
have generated a frequency histogram
for each year, and for each parameter,
using their monthly values, Such a
distribution is plotted in figure 2,
for the years 1976-84, Thus, even on

a monthly average basis the anomaly of
the low values of Ap index, as well as
of the Fd's is apparent, To ascertain
that the low values of Ap index and of
Fd's during 1680, is not due to any
large asymmetry in the longitudnal
distribution of the solar flares, we
have plotted in figure 3, the frequ-
ency histrogram for all the solar
flares of lmportance?a 1o From the
figure, it is seen that there is no
deficiency in the nwiber of solar
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Fig.3 S&hows the
Ireguency distribe
ution with helio=-
longitude of the
individual solar
flares of importance

> 1, for the years
1979,80 & 81. The
yearly aVeruée values
of Rz, { and Fd
index (® Fd) are also
nentioned in the fig,
alongwith the total
number of solar flares
for each year,

West for the

flares in the longitude region 600 East to 30°
year 1980, as compared to the vears 1979 and 1681, Such an
observation, therefore, rulas out the possibility, that th
solar flares during 1980 are unfavourably nlaced to be g
effective, From the results p”esented here, we Vherefore
note that evenwthough we have demonstrated the snomaly in
terms of low geomeffectivencss of the energetic solar flares
during 1980, however, we have not been gtle to identify the
cause for such an anomaly, It is expected that other
characteristics of the cosmic ray tha veriotion mizght be

avle to provide some clue to wnderstind the roported anomaly,
L4, References,

Aorewel, S.P. ahnd :1ngh ReLlo, 1976, Ind.J. Radle & pFhy.2 p.320.
Lockwood, Jede, 19714, Space ocm. Rev. 12 s.oka

RdO, U.I\.., 1_‘,1:., Space oCl. Rev, _12_ 719,




