=
7
View metadata, citation and similar papers at core.ac.uk brought to you by ;i CORE

provided by NASA Technical Reports Server

SH 4,412

ROLE OF30LAR FLARE INDEX IN LONG THRM MODULATION
OF COSMIC RAY INTENSITY

P.K.Pandey*,AsKeJ ain,PeKe Shrivastava,S. P. Pathak ##
and S.P, Agrawal
Physics Department(Vikram Space Physics Centre)
Ao PoSoUniversity, Rewg(M.P.)486003, India,

ABSTRACT

Recently, the importance of the occurrence
of solar flares in the long-term modulation of
cosmic ray intensity haes been re-emphasized, For
this purpose, the data of solar flares have been
used from various publications, such as Solar
Geophysical Data books, UeAsGe reports and
Quarterly Bulletin Of Solar Activity., Our investe,
igation, very clearly reveals that even the periocdic
changes in the solar flare observations, obtained
from the four different data sources, for the same
interval, differ significantly from one snother;
this is evident even on an average basis, Hence, in
any study using soler flares, the importance of
selecting a single compilation of the' solar-flare data
for the entire period of investigation is stressed,

Jalntroduction. The study of the long term records of cosmic
ray measurements, extending to energies beyond 100 Gev,,
have confirmed the eleven year solar cycle variation of
cosmic ray intensity, Recent results (Hatton, 1980; Hatton
end Bovwe, 1981; Hatton and Bowe,1983) using {:he number of
solar flares, of importence > 1, and the cosmic ray intenstty
deviations, have provided an” empirical relation with better
correlations for a time lag of 210 months, Such a time lsg
corresponds to a value of % 70 A.U, for the solar modulating
boundary., The goodness of fit has been shown to be quite
satisfactory, The use of solar flares for such a correlation
studies, often assumes that the total number and importance
of solar fleres Wwould be the same, irrespective of the source
of data of the solar flares, In this paper, we define a more
realistic index for using the solar flare data, and then -
derive the monthly solar flare indices (SFI) for an extended
period of time, from 1957-84, to compare it with the monthly
. averages of the cosmic ray intensity, During the course of
investigation, we have found very significant difference in
the solar flare indices, when derived from the tabulation of
solar flares published in different data sources, These
differences are quite large, hence need to be emphasized,
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Fig.1 Shows the percent deviation of monthly mean cosmic
ray intensity observed by Deep River Neutron monitoring -
station, The 100% level is takenas the average for the
monthy Sept.-Nov, 1976, The monthly values of sunspot
number (Rz) and solar flare index (SFI; see text for
de};éaiéz for computing SFI) are also plotted for the year
19 o ’ )

e S01ar flare index, The occurreice of the solar flares
are routinely published in solar Geophysical Date, both in
the prompt reports as well as in the comprehensive reports,
The solar flares are also listed in the quarterly Bulletin
of solar Activity as well as in a ,sliihtly modified form in
the UAG reports of world Data Centre-A, From these listing,
various investigators have used the informatiox of the
occurrence of solar flares for comparison, with other
-observations, Usually, for most of the studies the solar
flares of importance 2 1 are selected (as was done by
Hatton, 1980; for Cosmic ray investigations), In these
studies the number of solar flares were added without
giving any weight either to the importance of the flares
or to their brightness, The ‘solar flare brightness is )
usually represented by B, N and F, whereas the flare-
importance is reﬁresented by numerical numbers 1, 2, 3

and rarely also 4, We have therefore, generated a’
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Fig,2 Shows the solar flare index for each Fige3 Shows the
month for the three years of high solar
activity period 1977478,79,for four
different data sources, which are
routinely published, The month to

month changes are distinguished by
Joining the line for the solar flare
computed from UAG report, The averages
are shown in the right most part of the

ﬁ.gure.

normalised values
of solar flare
index for all

the monthly data
sets and the time
interval shown

in figure 2, In
each case the
Yearly sums are .
normalised to 100, to
derive the percen%
solar flare index
for each month,
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Solar Flare Index (SFI) for each flare, for the interval for
which the solar flare data from various sources (mentioned

arlier) sre available. In generating the new flare index

SFI) the reported importsance of the solar flare is used as
a numerical Weight i.e, the SFI increases with the importance
of the flare, Moreover, the brightness level, F, N, and B
(Faint, Normal and Bright) are used to additionally weight
the numeric value of the importance of the solar flares, by
adding to it = 0,3, O and + 0,3 respectively, Such a solar
flare index (SFL] has been computed for each solar flare of
importance 2 1, These are then added to form monthly solar
flare indices, ' -

3o Regults and D;sgugﬂ%n. By the methgd described earlier,
We have computed the solar flare index ?SFI) using the data
of solar flares published in the prompt report of the Solar
Geophysical Data (SGD). By using the average of 3 monthly
(Sept.~Nov,,1976) values of cosmic ray intensity (when the
maximum intensity for the solar cycle occurred), the percent
deviations for each month has been obtained for the period
1976=-84, These are plotted in_ fig, 1, alon% with Rz and SFI
(obtained from prompt reports) for 1976-84, Ipfeneral, from
this figure We observe an anti-correlation of both Rz and
SFI with percent deviation of Deep River neutrons, However,
the significent departure during the year 1980, is clearly
evident in the figure,

The solar flare data are a2lso published in the
comprenensive reports (C.Rs) of SGD, Therefore, the value of
SFI calculated from comprehensive reports have been compared
with the values of SFI computed earlier from the prompt reports
(PR) for the same interval., From this comparison, we notice :
very significant differences, both in their absolute magnitude
as Well as in the variations observed from one month to another,
Similar differences are noted when we make use of the solar
flare listings from other two sources, viz, Quarterly Bulletin
of solar Activity and UAG report, Figure 2 shows the monthly
values of SFI derived from four different datasources, The
annual averages are also marked, to show the difference in
thelr absolute values, It is apparent from the figure that the
changes from one month to another are not always similar, As
mentioned earlier, if one uses different data sources to
compute SFI for different periods, it is necessary to nommalise
the indices, This has been done for each year by using the
yearly sums which are each normalised to 100, The percent solar
flare index for each month, has been computed and plotted in
figure 3, by using the absolute values plotted in figure 2,
From thisfigure, the large differences in % SFI, from one month
to another, comes out in a very significant menner, We
conclude therefore, that the solar ¥lare indices generated by
either giving weight or otherwise, one should use only one
type of data source,
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