
formerly was in operation near Byrd Station (Peden,
1972; Peden et al., 1972). Crary and Crombie reported
on a related parameter at 16 kilohertz, namely the de-
duced conductivity of the ice sheet based on the attenua-
tion of vl.F signals traveling over very long paths that
included Byrd Station and Rugby, England (1972).
Interpolating the permittivities obtained from the in situ
measurement to obtain a 16 kilohertz value of ", it is
found that the ice in the upper 1500 meters is not as
lossy as would be expected from the results of Peden
et al., while the deeper ice is lossier. The' results of
Crary and Crombie compare most favorably with the
extrapolated 2 150-meter results of the drill hole measure-
ment. Clearly the ice sheet can not accurately he repre-
sented in the VLF range as a uniform, isotropic, lossy
dielectric. Nevertheless, useful approximate values of . *
can be obtained from surface measurements in situations
where drill holes are not available.

The data presented here represent the results of the
first in situ measurements of an important electrical
parameter of the ice sheet, as functions of depth and of
VLF frequency. They are the most accurate presently
available for the ice mass covering the interior of Ant-
arctica. The authors gratefully acknowledge the support
of the Office of Polar Programs, National Science Foun-
dation, and the assistance of members of the Cold Re-
gions Research and Engineering Laboratory team at Byrd
Station, as well as the skilled support of the U.S. Navy.
The work was carried out under National Science Foun-
dation grant GV-29356.
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Observed ionospheric scintillations

ARNOLD J . TUCKER

Applied Research Laboratories
University of Texas, Austin

The doppler shift of C-W signals, transmitted from
geodetic and navigational satellites, was recorded at the
Geodetic Satellite Observatory, McMurdo Station. These
recorded data are on paper tape and were sent to the
U.S., for analysis. Initial analysis of these data consists
of comparing each set of experimental data to a set of
theoretical data for each satellite pass. The residuals
resulting from differences between the experimental and
the theoretical data are minimized by a least squares so-
lution. The station position and station frequency are the
parameters of the least squares solution. The root mean
squares of each set of residuals is computed and is re-
ferred to as the filter noise. This filter noise is a measure
of the noisiness of the experimental data. A determina-
tion of the nominal value for the filter noise can be
based on the characteristics of the equipment. Since the
performance of the equipment is relatively constant, any
variations in these results can be associated with the
propagation conditions along the signal path. Using large
values of filter noise as a criterion for possible scintilla-
tions along the propagation path, specific sets of residual
data were selected for more thorough analysis.

Plots of the residual data were obtained for each of
these sets of data. The segments of each pass that
denote noise data were marked and the times of occur-
rence of the scintillations were determined. The region
of the ionosphere where these scintillations occur was
assumed to be at an altitude of 300 kilometers. Using the
orbital parameters of the satellite and the location of the
ground station, the penetration of the propagation path
between the satellite and ground station (with the iono-
sphere at 300 kilometers) was computed for each seg-
ment of these passes where there were scintillations.
Noted was the spatial location and the time of occurrence
of these scintillations.

Similar data are being recorded at South Pole Station,
at Casey Station, and at Palmer Station. These data will
be processed and analyzed, using the methods described
above, and combined with the results ftom McMurdo
Station to show the spatial and time dependence of the
observed scintillations.
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