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Some Additional Aspects of the Unequal Activity of the
Northern and Southern Solar Hemispheres: Microwave

Radio Bursts and SWFs
Gladys A. Harvey ' and Barbara Bell *

1. Introduction

In a study of the geomagnetic effects of major
solar flares observed from 1937 through 1959,
Bell (1961) found that northern sunspot
groups produced 629, of all observed major
flares and a significantly larger proportion
(86%) of those followed by a great geomagnetic
storm. Subsequent investigations (Bell, 1962;
Bell and Wolbach, 1962) showed that the
Northern Hemisphere of the sun has been the
more frequent source of great storms for most
of this century, while the Southern Hemisphere
was the more frequent source in the latter
half of the 19th century. Detailed study of
several active-sun phenomena observed from
1957 through 1960 (Bell, 1963a,b) provided
additional information on the unequal activity
of the two solar hemispheres, but left unan-
swered certain questions of potential interest
to those concerned either with forecasting solar
activity and its terrestrial consequences or
with theoretical understanding of active-sun
phenomena.

Bell (1961, 1963a) showed that major flares
were more concentrated to the solar North
than were flares in general. In the present
paper we investigate each category of flare
importance to see whether the north-south
asymmetry increases progressively with flare
importance, or whether it increases abruptly
for major flares.

We also investigate here the hemispheric
distribution of microwave bursts. In a study
of meterwave bursts of spectral types II and
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IV, Bell (1963a,b) showed that long-lived
bursts of each type are more concentrated to
the North than are short-lived bursts. How-
ever, duration alone is not the ideal measure
of the “importance” of a burst. (No quantita-
tive measures of intensity or energy content
are available from present spectrum records.)
Microwave-burst emission is observed much
more frequently than the relatively rare emis-
sion of spectral types II and IV, and covers a
wide range of magnitudes for which quantitative
measures are available.

The magnitude of the microwave burst is
investigated by hemisphere in relation to three
terrestrial effects: polar-cap-absorption (PCA)
events and geomagnetic storms, arising respec-
tively from high- and low-energy corpuscular
radiation, and sudden ionospheric disturbances,
arising from shortwave electromagnetic radia-
tion. The ionospheric events have been
examined for their relationship to solar flares
and microwave bursts (Hachenberg and Kriiger,
1959; Harvey, 1964) without consideration of the
hemispheric location of the source of the
disturbance. We examine the hemispheric
distribution of the sources of shortwave fadeouts
(SWF) to determine whether a disproportionate
number of major SWFs, like great magnetic
storms, arose from northern active regions.

In a study of 2800-MHz bursts, Harvey
(1965) showed that only major bursts having a
peak intensity >100 flux units and a broad
burst profile (half-width>8 min) were strongly
associated with major geomagnetic storms. We
investigate here whether the dearth of great
storms from southern active regions parallels
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