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Figure 1. Seasonal change of the total atmospheric nitric acid (HNO 3) vapor. Also
shown is the 50-mb temperature, which indicates the formation of PSCs. (cm2
denotes square centimeters. E16 denotes 1016. K denotes Kelvin.)
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Figure 2.2. Year-round values for the precipitable water vapor with surface tempera-
ture for reference. (mm denotes millimeters. K denotes Kelvin.)

Infrared atmospheric absorption and emission studies
RENATE VAN ALLEN and FRANK J. MURCRAY, Department of Physics, University of Denver, Denver, Colorado 80208-0202

O
ur experiments in Antarctica this season consisted of
three separate efforts.

• We continued with the atmospheric thermal emission
measurements from Amundsen-Scott South Pole Station.

• High-resolution solar spectral measurements were contin-
ued from Arrival Heights in collaboration with the New
Zealand National Institute for Water and Air Research

temperatures in October. This slow increase implies that most
of the HNO3 incorporated into the PSCs was removed from
the stratosphere, probably by gravitational settling, and it also
indicates that the transportation of nitric acid from other lati-
tudes was slow until the vortex dissipated in late November.
These results have been submitted for publication [Van Allen,
Liu, and Murcray (in preparation)].

(NIWA).
• Finally, small balloon instruments were pre-

pared for flights during the winter.
The atmospheric infrared emission experiment

at South Pole was first set up in December 1989
(Murcray and Heuberger 1990), and is described in
detail in Van Allen, Murcray, and Liu (in prepara-
tion). The main thrust of this experiment was to
collect atmospheric emission data during the aus-
tral winter to measure abundances of nitric acid
vapor (HNO3), ozone (03), water vapor (H20), and
other atmospheric gases, as well as absolute total
radiance in the region 7-18 microns (550-1,500
Kaysers). The instrument was removed for major
modifications in 1991 and reinstalled on the roof of
Skylab in 1992. After two consecutive winters at the
South Pole the instrumentation was ready for a
major overhaul. In November 1993, Renate Van
Allen and Marc Pujals-Bertran from the University
of Denver went to South Pole Station. The spec-
trometer was removed from the roof of Skylab and
the equipment was shipped back to Denver.

Column abundances for HNO 3 and water
vapor have been retrieved for 1992. Even though
the number of data points is limited since clear-sky
periods without blowing snow or ice crystals were
relatively rare, the observed seasonal change in
nitric acid is very interesting and agrees well with
the suggested theory of the denitrification of the
atmosphere due to polar stratospheric clouds
(PSCs). Figure 1 shows the seasonal change of
HNO3 compared to the 50-millibar (mb) tempera-
ture. The critical temperatures for the formation of
PSCs type I and type II are shown for reference.
Typical summer values of 2 to 2.5x10 16 molecules
per square centimeter drop by 50 percent soon
after the 50-mb temperature reached the critical
value for type I PSCs (195K). When the 50-mb tem-
perature went below 188K, the critical temperature
for type II PSCs, another pronounced change in
HNO 3 was observed as the values dropped to
7x10 15 molecules per square centimeter. In spring,
the values increased slowly even when the 50-mb
temperature was well above the PSC formation
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In figure 2, year-round values for the precipitable water
vapor are shown. As expected, the values are very low; they
are below 1 millimeter even during the warmer summer
months. The surface temperature is included for reference
and shows a clear correlation between the surface tempera-
ture and the precipitable water vapor.

The solar absorption spectrometer continued operation
in the spring and fall. Tom Stephen and John Starkey from the
University of Denver were at McMurdo to prepare the balloon
instruments in January. The balloons will be flown by Steve
Wood and Grant Avery (New Zealand, NIWA).

In addition to support from the National Science Foun-
dation (grant OPP 92-19209), National Aeronautics and Space
Administration grants NSG 1432 and NAG2-351 supported the
ground-based and balloon experiments, respectively. The

New Zealand National Institute of Water and Atmospheric
Research Ltd. and the New Zealand Antarctic Programme also
supported the solar observations at Arrival Heights and the
balloon flight effort.
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Transient auroral events observed from South Pole Station
FRANK T. BERKEY and CARLOS N. KELLY, Center forAtmospheric and Space Sciences, Utah State University, Logan,

Utah 84322-4405

T
he transfer of energy from the solar wind to the Earth's
magnetosphere is a problem of fundamental interest to

magnetospheric physicists. The physical processes responsi-
ble for this energy transfer are assumed to occur on the day-
side of the magnetosphere, near the interface
with the solar wind. Current debate concerns
how the transfer of energy occurs and
whether it is a continuous process or whether
it takes place in short-lived bursts (Newell
and Sibeck 1993). Further, scientists believe
that an ionospheric signature of these
processes must exist and various candidate
events have been suggested (Lanzerotti et al.
1986; Sandholt et al. 1986).

From the analysis of all-sky camera
(ASC) film acquired at South Pole Station, we
have identified a series of transient enhance-
ments in the brightness of an unusually sta-
ble dayside arc system that was present for
several hours in the late afternoon sector on
16 August 1985. The analysis of these data
was facilitated by use of the automatic
retrieval system for aurora! data (ARSAD)
developed at the National Institute of Polar
Research in Tokyo. This system digitizes each
35-mm ASC frame, transforms the data into
geophysical coordinates, and stores the
resulting information. Our analysis was
derived from data presented in the latitude-
time (Keogram) format where a narrow seg-
ment along the magnetic meridian through
the station was extracted from each ASC

image. A black-and-white presentation of these data for the
period 1700-2340 universal time (UT) is shown in figure 1.

The time interval [approximately 15-18 magnetic local
time (MLT)] over which the transient enhancements were
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Figure 1. These data were derived from South Pole Station ASC measurements obtained
between 1700 and 2340 UT on 16 August 1985. After digitization and coordinate transfor-
mation using the ARSAD system, a narrow segment along the magnetic meridian was
extracted from each frame and displayed as a function of geomagnetic latitude, UT, and
intensity in the Keogram format. Here, a height of 100 kilometers (Km) for the auroral emis-
sion has been assumed. (MS denotes magnetic south; MN denotes magnetic north.)
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