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Since the beginning of 1988, the imaging riometer for io-
nospheric studies (IRIS) has been providing continuous images
of ionospheric regions of cosmic radio noise absorption in the
vicinity of South Pole Station. The technical details of the sys-
tem were described by Detrick and Rosenberg (1988). Cosmic
noise absorption is generated by electron precipitation, which
during darkness can also produce auroral displays. The ability
of the IRIS instrument to record absorption images during
daytime and under adverse weather conditions has opened
the door to further studies of auroral activities.

One research area that can benefit from the availability of
IRIS data is that associated with high-latitude auroral conju-

gacy. Optical observations (e.g., all-sky camera) are not well
suited to studies of auroral conjugacy, particularly for latitudes
well into the polar cap, because solar illumination will preclude
the measurement in one or the other hemisphere. Further-
more, neither the conventional riometer nor the magnetometer
is capable of resolving details of auroral morphology; however,
the approximate location of the flow of auroral electrojet cur-
rent, which is produced by auroral precipitation, can be esti-
mated with magnetometer data (Wu et al. 1988).

In figure 1, we show the conventional broadbeam riometer
data from South Pole, Antarctica, and its nominally conjugate
point Iqaluit, Canada, for a nightside auroral event. The field
of view of the broadbeam antenna covers a circular area of 50-
kilometer radius at approximately 100 kilometers in height.
The data show absorption of as much as I decibel at Iqaluit
but a negligible amount at South Pole. The information that
can be extracted from this kind of data is limited, however,
For example, the absence of corresponding absorption at South
Pole might mean that the event is limited to one hemisphere
only. On the other hand, at South Pole absorption might be
occurring just outside the field of view of the riometer.

These two possibilities have different implications in regard
to the meaning of auroral conjugacy. The IRIS data offered a
means to investigate these questions. Figure 2 illustrates the
IRIS data for the time period of figure 1. Even though the
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Figure 1. Riometer data from South Pole Station, Antarctica, and Iqaluit, Canada. Local magnetic midnight is at 0330 universal time. (DOY
denotes day of year. MHz denotes megahertz. dB denotes decibel.)
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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.
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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

2551989 REVIEW




