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Application of numerical filters to long datu
ser ies for exttuct.iou of anticipated periodicities
ill t he data bas been attempted ill recent Years.
Degsonknr (1963) computed overlapping Ii-year
means of aununl menn values of n. few Potations
and by subtract icn fromthe original series obtained
clear periodic variat ion with sunspot cycle in
H , Z and F of Tucson. The method was in effect
a bimple numer .cal filterat ion with the H weights
of tbe filtering function ident ical and equal to
1/11. Yukutake (19G5) applied th e technique
of filtorat iou to annua l mean values of X , 1" and
Z of a number of stations and showed the pro
sence of l l -year component in the data. Hi.
procedure consisted of numerical differen ti ati on
of the time series followed by the application
of a high 1'l\SS nUJllerical filter for eliminating
the secular trend and long periodicities ill th e
data. Bhargava and Yacob (1968) used a 25
weight numerical hand pas.' filter with maximu m
response at frequency of 1iH cycle/year to obtain
the 5Olnr-cycle var iation in annua l mean values
of H at Alibag for the period 18!8 to 196i, ami
at seven other ob""rvatori"" for different periods,
The annual moan values were based on data
for all day's and all hours . The amplit ude of
solar-eycle variat ion obtained was 11 to 21i', which
was slightly Iaeger than that of Yukutake (19G:;)
in X of 2 to Hi'.

The solar-cycle variation in Il has always been
found to be in phase opposition to the sunspot
cycle, This result has been interpreted by early
invcstigators li B a consequence of greater incidence
of geomagndic disturbance during th e sunspot,
maximum cpoch, since distu rbances on the nvcraee
lower the value of H. It is, however, well kno;u

Anl::)TRA('~. Quiet -dey mont hly mean values of II at middey amt. midnight of Alihag for the period 1906 to
1961 arc examined for cyclic variatiolls of Il I1llSPOt. cycle periodicity after elimination of the eeouler variation by tho
meth od of polynomial regression lind tho tec hnique or numerical flltc retiou. The cyc lic C"l mp'l lHmt is observed both
in the midday and midni ght IJCriMl. with promincnt amfllitudM from about 1930 to 19,')5. I"'or m lid, of the solar -cycles
d uring the period of data th e component VAriat ion i, near ly in I)MIlC with the su nspo t cyc le and it.8 amplitude {or tho
mid d.,.. eerlee is almoet twice that for the midnight ecriee. Since the two data seelee differed only in respe ct of the
ungnitude of Sq (lJ) in them, it is eonetrued that in addition to other eausea Sq (Il) AI*)conteibutee to the IOlar.cyclc
va riatio n in H.

r, Introduction

Soln.r-cycle variation of geom..agnetic force
components and declination, superposed OIL their
secular change, hag neen the sub ject of n number
of il\v""ti~ationB . Till recently the method of
isolating the solar-cycle variation was to eliminate
the secular change by smoothing the annua l
mean values of the rungn eti e elements and then
subnacting them from the correspondiug original
values. Alternately a polynomial curve, usually
of the second degr.' e was fitted to the original
data series ami the depa rtures of thc observed
values from the fitted curve were examined for
con espoedence with the sunspot cycle. A
summary of earlier work done has been given
by P ruruauik ami Gangu li (195·1). )[oos (1910)
and Schmidt (1916) found correspondence between
the variation of annual mean sunspot uumhera
and the difference.' (residuals] between observed
annual m ean values of magnetic elements and
th ose calculated from second degree polynomia l
curves fitted to observed data. By smoothing
annual mean data of Oslo for the years 1820
to 19!8 and subtracti ng them from observed
values Wasserfall (1950) extracted tl.. solar
oyole component in almost all maguetic clements .
Beagley and Bullen (19! 9) fitted a th ird degree
polynomial to unnuul mean declination of Christ
chu rch and Apia and found a tendency for periodi
city of 22 years in the data instead of the II-year
cycle. Pramanik and Gauguli (19M) fit ted quad
ratic curves to annual mean values of H and D
of Alibag and several other stntions. They
found no clear parallelism between sunspot cycle
and the differences between observed and eulcu
latcd values.
















