
550.38: 523. 74

A filter analysis of Magnetic Activity Index Ap
for 1932-33 and J952-53

n. x BHARGAVA, A. YACOB an,1 D.R.K. RAO

Oolaba ObseT1XJWl'y, Bombay

(Rece1t~ 16 October 19(7)

ABgTRACT. DlI ring 1932-33 Bond 19.'>2.53 period. of predominantly recurrent megnetle &Cll vit,. applioa.tion
o(approp:-iatelow.p'"1 and b'l'ld.pUB numerical fllteuto time eerie. of datly Indleee, A.p. hallbeen madolo eu mine
the m'l~rlitud e nf 27-day eeeueronee end t o ilOtate the recurrent activity. The number of IOlar(l(lnt f"lll of ac::ti't'ity.
tho solarhemispheres of tbose centre", their prob:lblelatitudelland the &ppro~im.te anglclofthfl oorputICUlar Itef-am.
ha.,.e bee-n lnfcered (rom the filtered time eeeiee.

1. Numerous investigat ions have boon carried
out on recurrent magnet ic disturbances which
occur dur ing the declining periods of solar cycles.
The solar centres ~[.regioM) responsib le for re
current sto rms were iuvest igated several decades
back by Bar tels (1932) who found no association of
these with visible solar activity, Allen (1914) show
ed that active regions responsible for recur rent
u l'lturbanco. , had a tendency to avoid sunspot
are'.... The sssocint ion of other solar feat ures with•recurrent storm. ha"e been attempted from
time to time. The :\[-rcgion<have boon shown to be
long-lived, as much as 2 to 3 yoars (Bhargava and
Nsqvi 1954). Bell and Glazer (1957) showed that
active region. on the same side of the solar equator
as the ear th have more influence on the geomag
netic activity than the regions in the other solar
hemisphere. :\["yer (1966) has, however, sugg....
ted that the maxima of the 6-monthly wave in the
recurrent act ivity occur at equinoxes rather than
at the t imes of maximum inclination of sun's
axis towards the ..arth, At tempts have boon made
(Naqvi and Bhnrgava 1954) to dete rm ine the
number of M-regions and solar hemispheres of
their locat ion. The heliographic latitudes for the
regions responsible for recurrent activity during
1950-53 were indicated by them as higher than
7 ·2°. Tandon (1956) deduced the number of aotive
regions and their hemispheres during each of the
4-year periods preceding solar minima from 1920
to 1954.

2. Bartel's musical diagrams of planeta ry K
index, availnhlo from 1932, provide an exceUent
indication of the magnitude of recur rent geomag
netic aetivi ty during any period of solar cyele. A
pem.",1 of the diagrams for declining periods of
solar cycles shows the magnitude of the recurrence,
the semi-nnnnal nnd sunvnl effoet as well as the ex-

tent of act ivity unrelated to long-lived active reo
gions, In most of the years dllr ing declining solar
act ivity considerable extraneous activity unrela
ted to long.lived :\[-rogioM is fouod to exist . Dur
ing some periods, however, most of the activity is
of recurrent typo. Th"' e periods,when the recurrent
activity predominated, included th e y"ars 1932-33
and 1952-53. Reference to Bartel's dia6rrams
shows that apart from the 27-day poriodieity, a
tendency for maxima of acth'; ty to occur at inter
vals of 8 to 9 days existed during th..seyears. This
feat ure can be ascribed to several active regions
existing on the sun at the same time. These charac
te rist ics of the activity have been utilized, in the
present communication, to infer , by the appliea
tion of suitable statiatical filters to series of daily
values, the number and position on tho solar disc
of th e responsible solar centres of act ivity.

3. I n the studies of geophysical problems, in
creasing USC has recently been made of smoothing
and filtering functions. By proper usc of numerical
filters very useful effects can be realized by the
removal of unwanted spectral components. Tho
time series composed of Ap, the daily equivalent
planetary ampli tude, representing recurre nt geo
magnetic act i"ity during the periods 1932-33 and
1952-53, were used for the filter analysis. In
order to eliminate the higher frequencies due to
extraneous acti,'; ty and to isolate the series wluch
constituted ouly recurrent activity, the aeries wore
filtered with 0. band-paas filter of peak response
at a period of 8 days and fairly high response for
periods between 6 and 12 days. A symmetrio 13
point filter (No. IU), designed by Crsddook (1957)
having these response eharsoteriatice (Fig. I) was
used. Each of the aeries X. formed by daily Ap
for 731 days beginning with 1 January 1932 and
1 January 1952 was filtered using this band-pass












