
SHOCK NORMAL INCLINATION

Figure 1. Graphical repre-
sentation of the statistical
correlation between the
direction of north-south
anisotropy and the inclina-
tion of the shock normal
with respect to the ecliptic
for 15 epochs. The shock
parameters for the circled
points are regarded as rela-

tively more reliable.

Figure 2. A phase inversion
event, in which the sense
of the north-south asym-
metry changes abruptly.
The associated storm-sud-
den commencements de-
noting the arrival at earth
of interplanetary shock

waves are indicated.
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solar flare, in accordance with our earlier conclu-
sion (Duggal and Pomerantz, 1970).

In light of this new result, we are attempting
to understand the highly complex and interesting
events during which the sense of the north-south
anisotropy changes its direction abruptly (Pomer-
antz and Duggal, 1972). Figure 2 shows an example
of such a phase inversion event. In this storm of
March 1970, the axial anisotropy produces lower
intensity at the arctic station Thule than at
McMurdo during the onset phase, and the reverse
effect during the recovery phase. It is striking that
the change in direction is associated with a geo-
magnetic sudden storm commencement. This sug-
gests that the reversal of the phase in the cosmic
ray anisotropy perpendicular to the plane of the
ecliptic is probably attributable to the effects of
the arrival of the additional interplanetary shock
wave.
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waves with respect to the ecliptic plane. For each
cosmic ray storm that coincided with interplanetary
shocks for which the parameters had been well de-
fined, the north-south anisotropy was evaluated
using an analytical procedure that we have devel-
oped for this purpose. The results are summarized
in figure 1, where the sense of north-south aniso-
tropy (that is, the direction from which the larger
cosmic ray flux arrives) is plotted as a function of
the inclination of the associated shock wave (Chao
and Lepping, 1974). It is clear that, in most cases,
a north-directed anisotropy is associated with a
shock arriving from south of the ecliptic, and vice
versa. Further, a similar analysis of the same events
has established that the north-south anisotropy is
unrelated to the heliolatitude of the associated
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An important subject in magnetospheric physics
during the last several years has been the role of
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Four DMSP-1 satellite
photographs that show dif-
ferent sizes of the auroral
oval (in the afternoon-
evening sector). These
were taken from above the

South Pole region.

the north-south component B of the interplane-
tary magnetic field in magnetospheric processes.
We have already shown, based on all-sky photo-
graphs taken from the Alaska meridian chain of
stations, that the size of the auroral oval is partially
controlled by the B component (Akasofu et al.,
1973).

A better way of studying this relationship is to
continuously monitor the auroral oval with a tele-
vision camera aboard a satellite orbiting high above
the polar region. We are far from having such an
ideal situation, although we do have DMSP-1 satel-
lite photographs taken at about 100-minute inter-
vals. This is less than ideal because DMSP photo-
graphs cannot cover the entire oval.

A fortunate combination of the inclinations of
the geomagnetic axis and of the DMsP-1 satellite
with respect to earth's rotation axis makes it possible
to observe the afternoon-evening half of the oval
around 1600 to 1700 universal time (UT). This
period coincides with the period when the South
Pole is located in the midday sector. We also hope
to be able to work with Soviet scientists who
operate an all-sky camera at Mirnyy, which is lo-
cated in the midnight sector around 1600 to 1700
UT. By combining all-sky photographs from the
South Pole and Mirnyy stations, as well as from the
DMs p -1 satellite, it therefore will be possible to
continuously monitor changes in oval size for a few
hours each day.

The figure illustrates how much the size of the
oval (the afternoon-evening half) varies on dif-
ferent days. In each photograph the top of the oval
is the midday part and the bottom is the midnight
part. The South Pole is located in the midday
vicinity of the oval and Mirnyy is located in the
midnight sector.

Since the auroral oval approximates the boun-
dary of the polar cap from which the open mag-
netic flux originates, it is possible to derive the
total magnetic flux in the magnetotail and to ob-
serve its changes (Akasofu, 1975; Akasofu, in
press).
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This project's principal objective is to determine
all of the components that are important in the
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