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Dayside aurora studies with a color
keogram camera
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We described previously the keogram camera installed at
South Pole Station for the 1980 austral winter (Eather and
Mende 1980). The camera worked well and revealed previously
unsuspected dynamics of the dayside aurora, especially in the
morning and afternoon sectors. Extended periods (1-3 hours)
of poleward and equatorward drifting auroral structures were
observed (see figure). We are currently analyzing data and will

compare them with substorm parameters and interplanetary
field data.

A new, two-channel keogram camera was installed at South
Pole Station in December 1980 for the 1981 austral winter. In
this version, the meridinal slit image is color separated by a
dichroic filter to pass through X 4278 N 2 + (ionized nitrogen
molecule) and A 6300 01 (atomic oxygen) filters (30-angstrom
half width). These two images are optically re-imaged onto a
special white-phosphor second-generation image intensifier
tube. The output images are then color coded (gelatin filters)
and fiber-optically combined for recording on color film. In
this way we will have color-coded keograms that give a mea-
sure of average energy (from the 6300/4378 ratio) as well as
total energy precipitated.

This work is supported by National Science Foundation
grant DPP 78-23513. Fieldwork was carried out by R. H. Eather
and D. L. Bourke, 6-21 December 1980.
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Part of X 6300 01 keogram taken with the keogram camera at South Pole Station, day 191, 1980. The latitude scale is measured along the
geomagnetic meridian and goes from 5 0 south of South Pole Station (top of picture) to 50 north (bottom of picture). The dayside cusp aurora
Is seen at the top of the picture near midday (1530 universal time), and dynamic equatorward and poleward movements of auroral
structures are seen between 1900 and 2200 universal time (late afternoon local time).

Reexamination of polar cap arcs
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Auroral arcs appear most frequently along an annular belt
around the geomagnetic pole. The poleward boundary of this
auroral oval, as it is called, delineates approximately the outer
boundary of the plasma sheet, so that auroral arcs appear near
the "foot" of closed-field lines. The area bound by the auroral
oval is called the polar cap and is believed to be the region
where the open-field lines are "rooted."

In the polar cap, auroral arcs lying approximately parallel to

the Sun-Earth line (or to the noon-midnight meridian line)
often appear. These arcs are called the polar cap arcs (Davis
1960) and have been considered a great puzzle because they
appear near the foot of the open-field lines and because they
are not significantly different, in their characteristics, from
auroral arcs in the oval. For example, like oval arcs, they are
caused by the so-called monoenergetic electrons that carry
field-aligned currents. The energy of the electrons is, on the
average, a little less than that of electrons observed in the oval,
but such a fact cannot categorically distinguish polar cap arcs
from oval arcs.

Recently, Meng (1981) showed that the precipitation region
of auroral electrons extends continuously from the normal
location of the oval into the polar cap region in the morning
sector. An implication of his finding is that some of the polar
cap arcs lie in the widened oval (namely, in the closed-field
region), not in the open-field line region.
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In order to examine this possibility, electron data from the
DMSP (Defense Meteorological Satellite Program) satellite are
compared with the simultaneous auroral photographs taken
from South Pole Station. The results show that polar cap arcs
and glow are observed in the extended precipitation region,
indicating that some of the auroral arcs in the morning sector
belong to the auroral oval rather than to the polar cap. Figure
1 shows the DMSP satellite on 29 June 1975. The precipitation
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Figure 1. Electron precipitation region mapped by the DMSP satellite
In the Southern Hemisphere on 29 June 1975. The location of South
Pole Station at 04 through 16 universal time also Is Indicated.

Figure 2. All-sky photograph taken from South Pole Station, at
1016 universal time on 29 June 1975.

regions along the satellite passes are marked. The figure also
shows approximately the location of South Pole Station at 4,
6, 8, 10, 12, 14, and 16 universal time (UT). Figure 2 shows the
electron precipitation region mapped by all-sky photographs
from South Pole Station at 1016 UT on the same day. Since
South Pole Station was definitely under the extended precip-
itation region (figure 1), the arcs seen in figure 2 should not be
classified as polar cap arcs.

One of the possible causes for the large-scale deformation
of the polar cap is changes of the magnetospheric configuration
and thus of the geometry of the open region produced by the
east-west component (Br) of the interplanetary magnetic field
(IMF). Figure 3 shows an example of the geometry of the polar
cap when the IMF components are given by B = 0, B = -8.7y,
and B = S.Oy, that is, when the IMF has large north and east-
west components (Akasofu, Covey, and Meng 1981). The con-
clusion does not imply, however, that all polar cap arcs can be
explained in the same way.

Figure 3. Geometry of the open region when the interplanetary
magnetic field has a large north and east-west component (Aka-
sofu, Covey, and Meng 1981).

This research was supported by National Science Founda-
tion grant DPP 78-20630. I would like to thank C.-I. Meng,
Applied Physics Laboratory, Johns Hopkins University, for
his collaboration in this project.
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