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On abnormal quiet-day variation in the low latitudes
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ABSTRACI'. Abnormality in the phaseof Sq(H) has beenstudiedfromextensive data of Alibag. The occurrence
frequency of ebnormel quiet da.ys (AQDs) shows e semt-ennuel variation with maximain wlnter end summoesolstieca ..
aud minima inequinoxes;it. basuegetlve correla tion with solar Activity. North-southaaymmctry andday-to-d'.l,v chan 
geafa the Sq curren t system arcsuggestedas probable caUSOS of magnetic variation on abnormal quiet days.

.,

1. InlrodnoUon

Visual inspection of magnetograms shows
oonsiderable changes in amplitude and t ime of
maximum in the diurnal var iat ion of geomagnetic
clements from one day to another and this is so
even on quiet days. This day-to-day variability
has been attributed to variations of the current
system responsible for the S. variation. From a
consideration of the na ture ofdiurnal variation of
nor thward directed intensity, X, at stations in the
latitude range 30°-40°, Hasegawa (1936) concluded
that the focus of the S. current system may
move by as mueh as 15° north or south from one
day to another. Using IGY data Hasegawa (1960)
concluded tha t day-to-day changes in th e S. focus
arc probably due to dynamic causes rather than to
ohanges in the distribntion of ionization and con
duotivi ty.

According to M anas'yeva (1961) corpuscular
injection from outsido the atmosphere could cause
the day-to-day varia bility, and, according to
Mayaud (1965), tbe variability could be at tributed
to the Op current system in the polar region.
Brown and Williams (1969) studied the day-to-day
variability in the phase of diurnal variation of H at
Abinger (Geeg. coordinates: 51° 11' N, 0° 23' W)
and three oth er stations and showed that tho
variability arises either from solar influences on
atmospheric dynamics or from an extra-terrestrial
cause, They also found a marked solar control of the
day-to-day variability in the phase of S. (II) and
observed that the frequency of abnormal quiet day
showed seasonal and solar cycle variations. They
suggested that further work on the geographical
extent of abnormality in the phase may help in
providing a better clue to ita origin. Of tho four
stations studied by them, three were On the pole
ward side of the S. focus in the northern hemis
phere and the fourth on the equator side in the

southern hemisphere. As Alibag (Geog. coordina
tes: 18° 38' N, 72° 52' E) is in the northern
hemisphere On the equatorial side of the S. focus
and has an extensive series of uninterrupted data,
an attempt is made here to study the day-to-day
variability in the phase of S. (H) following tho
method of Brown and Williams (1969).

2. nata and anal1sls

The times of instantaneous maximum of hori
zontal force On international quiet days between
1932 an<11969 were grouped according to their hour
of occurrence. On most of th o days, time of maxi
mum was in the interval 0500-0800 hr UT, with
highest frequency restricted to 0600-0700 hr UT
(51,9 pcrcent of the total I .Q. days considered).
Therc were, however, extreme variations for which
maximum was outside this time interval, Following
Brown and Williams, these days have been termed
'Abnormal Quiet Days' (AQDs). The analysis
in the present commrmication is confined to these
days. Out of the total of 2,280 international quiet
days during th e period, 158 days representing 6·9
per cent days were AQDs.

3. Annual variatIon

Fig. 1, where the percentago of AQDs is plotted
as a function of the month , shows that maximum
AQDs occurred in the month of J anuary with
13· 8 per cent orI.Q. daysbeing abnormal. Thispro
portion reduced to less than 3 per cent in Maroh
April and October. The percentage of AQDsin J uly
August is only slightly smaller compared to the
winter months . From Fig. 1 it is also seen that the
percentage occurrence of AQDs is predominantly
semi-annual with maxima in the winter and sum
mer, and minima in the equinoxes, with a small
annual component. Data for Trivandnun (Geeg.
coordinates: 8° 29' N, 76° 57 'E) ncar the magnetic
equator for tho period 1959·1968 were similarly
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