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ABSTRACT. Persistence of hotb t .he 12·m ont h Ami6.month o.ioCi lllltio ntlin thr-annual variation of em plttudos of
t he fi~t two hnrm onice month l)' mean .'iq (JI) flit Alihag and ofa. la.J1('e (,M nl;f" during t belet er half o f the >,'."ar in t he
pha-e anlil:I('" are ub-erved dllrirg difTl'rent, 30Iar cycles. The l'o8omp [raturef' 8"" found for .. few other etenons . Ttl('
semi .annual eomponent a "'Briation in ampUtudfOM is found to be tho predominant feature for station" close to the
gt!'OTna\tnpti(' f'qualnr. PUll.Q, ihlp C&Ul'{"i'I of the ff'6tu 1"t'J6 observ ed an- diRCuSBf'd.
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t . Introduction
Annual varia tions of mnplitudo and phase of

th o first two harmoni c, of monthly mean Sq (II)
at Al iha~ avo raged for tho period 1903-60 were
examined by Yaeoh and Rao (1966). The varia
tions of tho amplitudes were predominantly 12·
monthly wit h maximum in summer end minimum
in winter. A semi-a nnual component with equi
noctial maxima was aho present . For both the
harmonics the var-iations of tho phaso angles were
rather '111'\11 from J anuary to June hut larg e
during the later half of t he year with a sha rp
minimum in September and equally sharp maxi
mwn in Novombor. The same featuros were
seen for )'OiU S of sunspot maximum and sunspot
mini mum (Fig», 1, 2 and 5 of Yucob and Rae
1966). With a view to exam ine if similar featum.
are observed at other stat ions also, quiet-day
hourlv values of II of a numher of stations have
been ;"",ly;;OO. The sta t ions are given in Table 1,
with their goographic and geomagneti c co-ordi
na tes, Alib"g da ta are ulso re-examin ed for
different. solar-cycle ytll'f' to we if the featu res
observed for 1905·60 as a whole are persistent.

2. Dala and results
The treatment of data of the d iffer6JIt ohserva

tories for the derivation of the amplitudes G, and
G.and phases.p, and.p, of tho first two harmonies
of monthly moan Sq (ll ) i. exact ly the same a.
outlined earlier (Yscob and Rso 1966). Tho
data of all the observato ries considered are, how
over, not for the same period , This is not a. major
drawback since seasonal var iations are not expected
to change from one period of years to another.
The actual period of years over which the monthly
quiet-day date have been averaged is indicated
in respect of each station in Table 1.

The results of annual variations of G,. G•• .p, and
+t have boon shown graphically and these will

now be examined for each stat ion.

Alibny

The average annual var iations of the Sq (ll)
parameters for th e solar -cycle' 15, 16, 17, 18
and 19 are found to be essent ially tho 'lame 8<

observed for the period 1905-60 as " whole and,
therefore, they have not boon shown here. For
purposes of comparison, however, .Fig. 1 of Yawl>
and Rao (1966) has been reproduced in Fig. l.
Thl} 12·month component with summer maximum
and tho semi-annual one with oquinoet ial maxima
in G, and G, are observed for each solar-cycle
rroup of years. The phases .p, and .p, are seen
to depict some random variations, during tho
first half of tho year . But the larg" oscillation
during the later half of tho year with minimum
around September and max imum around Noveru
ber is prominent during all the solar-cycles.

Tr ivandrwn, Ko,wikanal and AnMlIlalainagar

These sta t ions are close to the geomagnetic
equato r with goopgraphic Iati tudes around IO'N
and geographic longitudes comparable with that
of Alibag, The annual variations of the Sq (II)
paramete rs for theso stat ions are shown in Fi!!".
2(a), 2(b) I\IId 3(a). A. str iking similarity in the
annual trends of each of the parameters is noticed
for the throe sta tions, Unlike those for Alibag,
variations of G1 and G. depict a very predominan t
semi-annual feature with equinoct ial maxima.
ill fact the annual component ha., been almost
completely masked by the S6Illi-I\III1W\1component.
The annual variations of .p, and .p. for these stations
are also quito different from those for Alibag.
Predominance of semi-annual variatio n wit h equi
noctial maxima is clearly apparent. The minima
OCCur in July-August and December, with a third
min imum in February in the case of Trivandrum
IIIld Annamalainagar.












