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likely that the solar activity index based on tbe
degree of Oa-plage activity might prove to he a
suitable solar index for use in ionospheric studies,
Recent ly th e Kodaikanal Km spect ro-heliograms
have been used for measuring the area.' of Ca
pinges in a systema tic way for the period 1905 to
1954 (Kuriyan 1965).

2. Dala

Calcium plage areas measured from Kedai
kanal spectroheliograms have boon utilised here
aloug with other published solar aetivity indices.
For a comparative study the Mount Wilson eh....
racter figures for the Ca and H-cx epecteoheliograms
are plotted against the corresponding Ca-plage
areas for the epoch 1938 to 19411 (F ig. 2). The
~It. Wil""u data have beeu extmeted from IAU
Bulletins; and for the peried when they are not
available, the Kodaikanal character figures,
also publi shed in IAU Bullet ins, are used after
scaling down to Mt. Wilson seale. R ighini and
Godoli (1950) compared their data on spoctro
heliogram character figures against Oa-plege area.'
from the same set of Arcetri spect roheliograms.
Fig. 1 in this paper shows less scatter compared
to their findings and tbe relationship is non-linear
as is evident from tbe free band curve.

In order to study the relationship betweon
the time variations of different solar activity
indices the monthly and 12-monthly running ,
mean vnluos of the indices for the epoch 1938 to
1951 are plotted (Fig . I). Since tbe ionosphere
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ABSTRACT. For th o period 1938 through 1954. tho monthly mean ve luee of tbe two indieeegil"en by Minnilland
DazZArd (1959), r iz.• IJ: and 1F2 of tho Ionoephertc variatio n II through a aolar cycle he ve been compared with
!tOlar activity ind ices of suuepor, Ieculee and cal cium plage areas an ti A 10 ' 7 em IOfar nolee flux . I t i. found
that while lonoephert e F. lay", varia tionfl are delay("(1 with respect to those of the above mentioned four indio
oes of eolar activit)· by + 0 ' 5, - 0 ' 45. O' 0 and + 0-2 month reepec t tvely , th e F lay E'f vari.tiona are delayed by
+ 0 ' 8. + 0' 1 +0' 3 and + 0' 5 month wit h respect to these eole r lnd ieee. The frlationllhips between th r
Ionoepher le and Bolar ind i('f'f' are di flOU~ffl in the paper.

The relationship of Ca-plage areas and other solar
activity indices with ionospheric characteristics
in E and F layers

1. Intr oduction

It is well known that the X-ray aud tho ultra
violet tlux from the sun maintaining the different
ionospberic layers are composed of two compo
nents , " iz., the quiet sun component and th e vari 
able part associated with the solar cent res of acti 
vity. All tho observed aspects of solar activity
namely the sunspota, faculae, plnges, coronal
emission and the solar radio flux, though develop
at about the same time, differ in size antl lougevity.
The 801"r activity indices defined either on t he
basis of th..'10 ...pecta or determined directly from
the ionospheric parameters have, therefore, corres
pondingly a similar trend. The ionospheric "aria
tioM, however, show a definite tim e-lag in their
pat tern of variation.s, Allen (1946, 1948) compared
the relative critical freq uencies Rf"E, Rf"FI
and R I'"F'2 of the ionospheric layers E, Fl , and
FJ respectively with th e solar activity indices of
Zurich sunspot number, facular area and charac
ter figures for the Ca-K and H-a spectrohe
Iiograms. His results show that the facular area
fal ls closest in phase to the ionospheric varintiorus,

Since then the data on solar noise flux at
.\ 10.7 cm have become available and Kundu
and Dennisse (1958) have shown that less
seatter is obtained when ionospheric indices are
plotted ngainst tbe corresponding .\ 10.7 em
tlux values than again st, tbe sunspot number or
sunspot area. As the solar X-ray photographs bear
a very close resemblance to the corresponding Ca
Spoetroheliogram.. (Friedmann 1962) it is very
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