returned to the NOAA Environmental Research
Laboratories, Boulder, Colorado. Although there
were significant problems created by radio frequency interference, the year's data have been successfully retrieved (reading the tapes backward
solved the problem).

South Pole ice crystal precipitation
studies using lidar sounding
and replication

experiment is to determine where ice crystals are
formed in the atmosphere and to study the sizes,
types, and relative concentrations of crystals under
different conditions. The ice crystal phenomenon
known as "clear sky precipitation" is of special
interest in these measurements. These lidar
measurements are the first in Antarctica.
The lidar has been interfaced with the station's
Hewlett-Packard 2100S computer and with ice
crystal precipitation data obtained during the
summer. Operation continued during the 1975
austral winter. Figure 1 shows the lidar installed
in the Skylab tower. The laser beam is directed
through a 122-centimeter-square aperture, and the
backscattered radiation returns through a large
double window.
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A new experiment combining a lidar (optical
radar) technique and an ice crystal replicator was
installed in the "Skylab" tower at Amundsen-Scott
South Pole Station during the 1974-1975 austral
summer. The lidar sends an intense, vertical pulse
of light from a dye laser and measures the backscattered radiation from particles in the troposphere as a function of range. The replicator forms
replicas of ice crystals falling out at the surface.
Their shapes, sizes, and other characteristics provide data on growth times, temperature, and degrees of supersaturation. The purpose of the
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Figure 1. The dye-laser lidar instrumentation installed in the
Skylab tower at Amundsen-Scott South Pole Station.
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Figure 2. Range-corrected lidar return as a function of height
above the surface taken on 6 January 1975. The ice crystal
precipitation return can be seen underneath the intense
cloud signal at 1,400 meters.

VA

Figure 3. A typical replica taken during the same event as
figure 2. The crystal is about 400 micrometers in size.
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Preliminary data indicate that vertical hackscatter profiles fo r ice crystals can he obtained for
concentrations down to about 0. 1 per liter at mean
sizes of 400 micrometers. Some preliminary data
are given in figures 2 and 3. Figure 2 is a rangecorrected lidar return of ice crystals falling out of
a cloud layer. The intense signal at about 1,400
meters above the surface is due to the cloud layer.
The crystal precipitation can he seen at lower levels.
Figure 3 is a replica of a typical crystal obtained
during the event. One "clear sky precipitation"
event occurred while we had the equipment running during the summer. Many more events must
be studied before conclusions can he drawn about
the latter process.
Future plans call for continued measurements
at South Pole Station and at other antarctic locations. A significant modification will be added to
the lidar to permit discrimination between ice and
water cloud particles by a polarization technique.
This work was supported by National Science
Foundation grant oi'P 74-04990.
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and other species in the samples. Further, surface
and airborne ozone measurements were made
using an instrument employing the chemiluminescence reaction of ethylene with ozone for
correlation with the fluorocarbon data.
The halocarbon measurements from fluorocarbon-1 1 through carbon tetrachloride were made
using a Hewlett-Packard 5713A gas chromatograph equipped with a frequency-modulated
electron-capture detector set up in the "Skylab"
tower at South Pole Station. The sampling and
analysis sequence was automated for four analyses
per hour. Figure 1 shows raw data for a series of
these analyses made on 24 January 1975. Only
three peaks—fluorocarbon- 11, methyl chloroform,
and carbon tetrachloride—were measured in the
atmosphere using the instrument's automated
mode of operation. Due to an impurity in the
carrier gas, a negative disturbance interfered
with the resolution-detection of chloroform. The
peak heights of fluorocarbon-i 1 and carbon tetrachloride are labeled in millimeters in the figure.
The last analysis shows a chromatogram of the
halocarbons in one of nine samples of rural air
brought from Pullman, Washington, to the South
Pole. These compressed air samples served as
secondary standard and as a check on instrument
performance compared to its operation in Pullman. The data obtained also provided a statistical
check on the stability of the compressed air samples
exposed to the rigors of travel to Antarctica. In
this sample of Pullman air, five peaks are resolved
at a higher concentration than those measured in
surface air at South Pole Station. Continuous data
were obtained at South Pole Station from 10
through 24 January 1975.
No differences in the level of fluorocarbon- il
or carbon tetrachloride were measured during this
study. Data from 16 through 23 January are shown
in figure 2 in parallel with measurements for
ozone, for radon-222, and for tropopause height at
AUTOMATED GC
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In January 1975 we joined a University of Maryland program studying particulate trace elements
in the atmosphere at Amundsen-Scott South Pole
Station. The Washington State University team was
to determine the concentration and distribution of
Freon- 11, chloroform, methyl chloroform, and carbon tetrachloride by in situ analysis of surface air
samples and of air samples collected at different
altitudes from aboard U.S. Navy Antarctic Development Squadron Six LC- 130 airplane flights.
Both compressed air samples and cryogenically
enriched air samples also were obtained for more
detailed Stateside analysis of trace halocarhons
September/October 1975.
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