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Figure 2. One-minute images of auroral absorption obtained with
the IRIS instrument from South Pole Station. The images are ori-
ented so that the magnetic poleward direction is up, equatorward
is down, west is to the left, and east is to the right. (UT denotes
universal time. dB denotes decibel.)

conventional broadbeam riometer showed very little absorp-
tion, the IRIS, which covers a larger projected area on the
ionosphere (200 kilometers by 200 kilometers) revealed the
presence of absorption regions equatorward of the station at
0342 universal time and 0352 universal time. Thus, for this
event, we were able to determine with the help of the IRIS
data that auroral particle precipitation was occurring at times
simultaneously in both hemispheres but at high latitudes in
the Northern Hemisphere than in the Southern Hemisphere.

Auroral conjugacy reflects the topology of the magnetic field
lines in the magnetosphere. The geometry of the magnetos-
phere varies with season, interplanetary magnetic field, and
substorm activities. These variations often result in changes in
auroral conjugacy. Further study of auroral conjugacy with
IRIS will expand our knowledge about the magnetosphere.

The IRIS is also being used to study phenomena occurring
in a region of the magnetosphere called the polar cusp, where
solar wind particles can penetrate into the ionosphere. Re-
cently, Greenland magnetometer chain data obtained in the
northern cusp region has led to the discovery of ionospheric
convection vortices (Friis-Christensen et al. 1988). The IRIS has
recorded events of this nature in the Southern Hemisphere
cusp region, and the data have been used to estimate the
traveling speed of the vortex (Rosenberg et al. 1989). Further
study of this kind of vortex structure with IRIS at South Pole
will be carried out.

This work is supported by National Science Foundation grants
DPP 86-10061 and 88-18229. We would like to thank D.L. De-
trick and L.F. Lutz for data reduction and technical assistance
and E.J. Wollack who tended our instrument at South Pole
Station during the winter of 1988.
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Atmospheric extinction in blue and
yellow light at the South Pole
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During the 1988 austral winter, eight standard stars of the
UBV system, as listed in the table, were observed at the South
Pole with the use of the automated South Pole Optical Tele-
scope (Chen et al. 1986). The purpose of such measurements
is to determine the effect of the Earth atmosphere on stellar
brightnesses, i.e., the atmospheric extinction, as part of a com-
prehensive evaluation of the South Pole as a site for a night-
time optical astronomical observatory. The observation was
made photoelectrically with a blue filter and a yellow filter
corresponding to the B and V magnitude, respectively.

To the first approximation, with the neglect of color-depen-
dent terms, the relations between the observed values values
of a star and the magnitudes in the UBV systems are system
are:

Sb - 2.5 log b = B + kbX
Sv -2.5 logy = V + kX

Stars observed for atmospheric extinction.

Star name	 V	 B - V	Air mass

a Columbae	 2.64	-0.12	1.78
P Columbae	 3.12	1.16	1.71
€ Corvi	 3.00	1.33	2.67
y Corvi	 2.59	-0.11	3.42
-y Trianguli Australis	2.89	0.00	1.07
a Trianguli Australis	1.92	1.44	1.07
X Sagittarii	 2.81	1.04	2.33
a Sagittarii	 2.02	-0.22	2.26
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where b and y are observed values, expressed in counts per
second, with blue and yellow filters respectively; kb and kv are
the respective extinction coefficients; Sb and S are the respec-
tive zero-point scale factor; and X is the air mass, which to the
first approximation, is equal to the secant of the zenith distance
of a celestial object. With the use of these equations, the values
of kb and kv can be calculated.

As an example, observations of these stars in two groups in
a 3-hour duration on 14 May 1988 were used to calculate the
extinction coefficients. For the group containing a Columbae,
y Corvi, y Trianguli Australis, and r Sagittarii k = 0.162 and
k = 0.394; for the other group containing 1 Columbae, €
Corvi, a Trianguli Australis, and is. Sagittarii k = 0.167 to kb
= 0.194. These first estimates of extinction coefficients may
be compared to those average values (June 1967 to January
1969) k(X 5,500) = 0.148 and k(X 4,500) = 0.230 observed at

Cerro Tololo InterAmerican Observatory (Gutierrez-Moreno
and Moreno 1970).

This work was supported in part by National Science Foun-
dation grants DPP 84-14128 and DPP 86-14550.
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Observing the ionosphere
with the Polar Anglo-American
Conjugate Experiment radars
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The solar wind blowing across the Earth's magnetic field
acts somewhat like an electric generator. It creates an electric
field in the ionosphere which drives electric currents and plasma
flows called the ionospheric convection. A particularly impor-
tant region for energy input is the area known as the cusp,
which is the area where the solar wind has its most direct
access to the ionosphere. The cusp occurs at approximately
local noon at a magnetic latitude of about 75°. Thus the cusp
passes almost directly over South Pole once a day.

The convection pattern near the cusp is strongly controlled
by the interplanetary magnetic field carried by the solar wind.
Many models of the convection (e.g., Heppner and Maynard
1987) indicate an interesting relation of the flows in the North-
ern and Southern Hemispheres. When the interplanetary mag-
netic field points to the east, the plasma convection in the
Northern Hemisphere flows generally westward past the local
noon meridian before finally turning northward and passing
over the polar cap. At the same time, in the Southern Hemi -
sphere, the flow pattern takes the plasma westward initially,
but the flow then makes a sharp turn around and the plasma
moves back to the east before finally turning into the polar
cap. When the interplanetary magnetic field points in the op-
posite direction these patterns are swapped. To study the de-
tails of ionospheric convection it is necessary to have a system
which can determine the velocities of the plasma over a very
large area. To study how these flows respond to changes in
the interplanetary magnetic field, the system must be able to
determine the velocities with high temporal resolution (ap-
proximately 1 minute).

In January, 1988, an ionospheric radar was constructed at
the British Antarctic Survey base, Halley Station. This radar
has a field of view which is magnetically conjugate (i.e. on the
same magnetic field lines) to a nearly identical radar located
in Goose Bay, Labrador. The joint project between British Ant-
arctic Survey and the Johns Hopkins University Applied Phys-
ics Laboratory is known as the Polar Anglo-American Conjugate
Experiment (PACE). (See figure 1.) The radars scan an angular

Figure 1. The field of view of the Halley radar (solid wedge) with
the conjugate mapping of the Goose Bay radar field of view (dashed
wedge). The conjugate position of Goose Bay is also shown. Note
that South Pole is located within the Halley field of view.
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