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Figure 3. Six chart segments showing similar lulls In dayslde very-low-frequency (VLF) activity that may correspond to spatial features In the
auroral oval.
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Magnetospheric field lines are of two types. "Closed" field
lines connect a pair of the geomagnetic conjugate points across
the geomagnetic equator. "Open" field lines are interconnected
with solar wind (or interplanetary) magnetic field lines across
the magnetopause. Open field lines "originate" from a limited
region in the polar region called the "open region." It is gener-
ally thought that the auroral oval approximately delineates the
boundary of the open region.

It has long been thought that the open region has a simple
quasi-circular geometry. This is indeed the case on the average,
and, in particular, when the interplanetary magnetic field (IMF)

has an appreciable southward component; in this instance the
auroral oval has the well-known geometry. However, on the
basis of a magnetospheric model, Akasofu, Covey, and Meng
(1981) found that the geometry of the open region can vary
considerably as the iiff changes its orientation, in particular
when the IMF has an appreciable northward component. Fur-

Figure 1. The geometry of the open region constructed on the basis
of a magnetospherlc model by superposing a uniform Interplane-
tary magnetic field (IMF)of magnftlde B = 5'y and two sets of azimuth
angles 

(4) and latitude angles (0):4' = 00,0 = —90°(dots), and d =
—90°, 0 = 60° (open squares).
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ther, Meng (1981) has suggested recently that some of the so-
called "polar cap arcs" that occupy the region enclosed by the
average auroral oval are not really polar cap arcs. He has also
suggested that during periods when the IMF has a northward
component, the auroral oval widens toward higher latitudes
and that some of the arcs appear in the widened oval. Lassen
(1979) has suggested that in the northern polar region those arcs
tend to appear in the evening sector when the IMF east-west (By)
component has a positive value and in the morning sector when
the By component has a negative value. Study of the magne-
tospheric model indicates that the situation is reversed in the
southern polar region.

Figure 1 shows the geometry of the open region in the north-
ern polar region for a uniform IMF magnitude B = 5-y, when (1) 4
= oo = — 90°, and (2) = 900 0 = 600, constructed on
the basis of our magnetospheric model, where 40 and 0 denote
the azimuth angle from the Sun-Earth line in the equatorial
plane and the latitude angle, respectively. The first situation
provides us with a typical geometry of the open region sur-
rounded by the average oval. When the second set of values for
the angles is substituted, however, the open region (shaded
region in figure 1) becomes considerably asymmetric with re-
spect to the noon-midnight meridian. In this situation, all field
lines originating from the region outside the shaded area be-
come closed. The open region in the sourthern polar region is
the mirror image of the open region in the northern polar
region. Therefore, when the IMF By component is negative, the
open region is centered in the evening sector in the Northern
Hemisphere and in the morning sector in the Southern Hemi-
sphere. On the other hand, when the IMF By component is
positive, the open region is centered in the morning sector in
the Northern Hemisphere and in the evening sector in the
southern hemisphere. This asymmetric open region can be
seen in figure 2, which presents all-sky photographs taken from
South Pole Station and DMSP (Defense Meteorological Satellie
Program) photograph, all taken on 12 June 1975 when the IMF

had a positive By component. The DMSP photograph (the large
photograph at the upper left corner) was taken as the DMSP

satellite passed nearest to the South Pole. It shows that the
morning half of the "polar cap" was filled with a number of arcs
which align approximately along the noon-midnight meridian,
while the evening half of the "polar cap" was relatively free of
arcs. The smaller all-sky photographs show how these arcs vary
in time. A preliminary examination of other all-sky photographs
from South Pole Station and corresponding DMSP photographs
indicates that such arcs are absent when the By component is
negative. If this conclusion is confirmed in further study, a
study of auroral arcs at approximately 75° in invariant latitude
may provide a clue in understanding the interaction between
the solar wind magnetic field and the magnetosphere. The
South Pole Station is ideally suited for this study.
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Figure 2. All-sky photographs taken from South Pole Station just
before and just after 1024 universal time on 12 June 1975 and the
corresponding Defense Meteorological Satellite Program photo-
graph taken at 1024 universal time. The magnetic noon meridian Is
Indicated by a line from the Invariant South Pole marked by the
cross.
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