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The column densities of several minor atmospheric constitu-
ents—water (H 20), nitric acid (HNO 3), ozone (03), fluorocar-
bon-11 (CF 2C1 2), and fluorocarbon-12 (CFC1 3)—are expected to
change over the course of the antarctic winter. The H 20 densities
are strongly sensitive to ambient temperature; the other constit-
uents are involved in stratospheric photochemistry and hence
are subject to alteration in concentration by the absence of solar
photon input for an extended period

A spectral radiometer is being readied for installation at South
Pole Station during the 1984-1985 austral summer to measure
the column densities of these gases by analysis of their thermal
emission spectra. This instrument will operate through the 1985
austral winter.

The radiometer is a 1.25-meter grating spectrometer using
three detectors, each operating in one of the first three orders of
the grating. The grating is blazed for maximum efficiency at 22

micrometers in the first order, and hence peaks at 11 microme-
ters in the second, and 7.3 micrometers in the third order. Order
sorting is accomplished with optical filtering at the detectors.

The range of wavelengths resulting from the three channel
operation gives optimum sensitivity for HNO 3 and the fluo-
rocarbons, and also covers a wide range of H 20 line strengths.
The optimum detectors for the spectral region covered require
cooling below 200 Kelvin. Liquid cryogents are not practical for
winter-over operations, so the system is equipped with a
closed-cycle helium refrigerator which will maintain the detec-
tors at 9°Kelvin.

The spectrometer and low-signal level electronics will be
mounted outside. Insulation and thermostated heaters will
provide suitable temperature environments where required,
but the instrument will follow the ambient temperature.

The high-level electronics, data recorders, refrigeration com-
pressor, etc., will be housed inside the clean-air facility.

Instrument operation is totally automatic under control of a
microprocessor. A sequence of spectral scans will be performed
at 8.5-hour intervals. Between spectral scans the radiance at key
wavelengths will be sampled once each second. The data will be
recorded in digital form on two 67-megabyte tape cassettes
which can store the winter's data without replacement.

Once the system is installed and checked out, human inter-
vention will not be required, except in the case of malfunction.
Data from the 1985 winter will be evaluated in November, and
based on this evaluation, the instrument will either be refur-
bished for another winter's operation or retrograded for
modification.
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A device built at the Westinghouse Research Laboratories for
collection of particles by electrostatic precipitation (figure 1) was
installed in the clean-air facility at Amundsen-Scott South Pole
Station in December, 1983. The collector is designed to be most
efficient for collection of particles 0.3 micrometer in diameter
but will accumulate particles with decreasing frequency toward
its lower and upper limits of about 0.01 and 1 micrometer,
respectively. It is hoped that some fraction of the particles col-
lected by this device will prove to be of extraterrestrial origin.

With increasing availability of methods useful in analyzing
tiny particles there has been a resurgence of interest in cosmic

Figure 1. The electrostatic precipitator. The air Intake is at left, and
an exhaust fan is at right. The walls of the main chamber are plex-
iglass, therefore parts of the Interior can be seen. A 0.006 inch (0.15
millimeter) tungsten wire, maintained at a high-voltage potential,
extends across the left part of the main chamber and provides a
negative-charge ionization source for air molecules. Dust particles
pick up static charges from collisions with charged air molecules.
To the right side of the main chamber are nine 1.75 x 5 inch (4.45 x
12.7 centimeter) sampling plates arranged three across on each of
three shelves; these are maintained at a high positive charge, to
attract the negatively charged dust grams to the collecting surfaces.
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