sisting of a polyethylene-covered, solid copper wire.
The new antenna increases considerably the capabilities of the site, making possible either separate operation of the two antennas, or the combination
into a single antenna system of controllable polarization.
Airborne field-strength measurements. An attempt
was made during February 1966 to measure from
an aircraft the radiated fields from the 21-mile
antenna. While the aircraft was to have flown to a
maximum distance of 500 miles from the center of
the antenna and measured field strengths at a succession of frequencies in the 1 to 30 kc./s. range, high
noise levels in the airborne receiving equipment
prevented all but local measurements from being
made. The experiment was not a complete failure,
however, as good data were obtained on the current
distribution along the antenna.
Earth-ionosphere cavity resonances. There has
been considerable interest in recent years in the
resonances of electromagnetic waves in the Earthionosphere cavity. The lowest resonant frequencies
have been calculated to occur at 8.0, 14.1, 20.3, and
26.4 cps. In the past, experimental studies of these
resonances have depended entirely on the natural
radiations resulting from lightning activity throughout
the world. The feasibility of exciting and detecting
these resonances, using man-made signals from, the
21-mile antenna, is being studied by the University
of Washington group.
Exospheric electron density program. The objective of this program is to measure the propagation
time of signals transmitted at a series of VLF frequencies between Byrd Station and the Seattle,
Washington, area via exospheric paths. From the
propagation delay vs. frequency, electron densities in
the exosphere can be calculated. Since the strength
of the signals received in the Northern Hemisphere
is expected to be very low, a special binary, coded
sequence and correlation-detection scheme is being
employed. Equipment to key the 100-kilowatt solidstate transmitter at the long-wire site was shipped
to Antarctica for the 1965-1966 summer program;
however, problems with the transmitter prevented
the keyer from being used, and field modifications
were initiated to adapt the keyer to the lowerpowered transmitter used in the D-region sounder
program.
Receiving equipment will be installed during 1966
at an electrically quiet location in the San Juan
Islands, about 70 miles north of Seattle, Washington.
It is hoped that the field modifications at the longwire site will be successful and that data can be
obtained during 1966.
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Ionospheric Forward-Scatter Program
in the Antarctic
MARTIN A. POMERANTZ
Bartol Research Foundation
of the Franklin Institute
The three ionospheric forward-scatter circuits:
Byrd-Pole, Byrd-McMurdo, and McMurdo-Vostok,
operated satisfactorily during the past year. Only
one polar cap absorption (PCA) event, indicating
the arrival of solar protons with energies exceeding
10 MeV., was observed during the one-year period.
The solar particle influx was detected on March 24
following the importance 3 solar flare that commenced at 0233 UT. The records, which displayed
unusual characteristics, are being studied in detail.
More than 70 relativistic electron precipitation
(REP) events have now been identified in the
records of the Alaskan forward-scatter paths. Their
characteristics have been established, and generalized
conclusions concerning the spectra of precipitated
electrons have been deduced. It is noteworthy that
this phenomenon has never been observed on
the antarctic paths, a fact that is of prime importance in confirming our hypothesis concerning the
mechanism responsible for this new type of radiowave absorption event. Elaborate calculations now in
progress should make it possible to determine the
electron flux and energy spectrum for any specific
event from the observed radio-wave absorption.
Analysis of recordings of the occurrence of the
sporadic E mode of signal propagation has yielded
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significant results. An especially interesting finding
is that the diurnal variations at the magnetically
conjugate midpoints, Byrd-Pole in Antarctica and
Frobisher Bay-Great Whale River in Canada, are
identical if the data are plotted as a function of
geomagnetic time. A relationship between the occurrence of E and geomagnetic activity has also been
established.

Investigations of Cosmic Ray
Intensity Variations in Antarctica
MARTIN A. POMERANTZ
Bartol Research Foundation
of the Franklin Institute
Neutron monitors and meson telescopes are operated at McMurdo and South Pole Stations. A new,
completely solid-state electronics system, with data

accumulator that punches all relevant readouts directly on paper tape, has been constructed. It operates on batteries, thus eliminating the problems
arising from power interruptions. This equipment
was installed at McMurdo and commenced full operation on March 21, 1966, after a period of testing
and systematic overlap with portions of the old system for normalization purposes. The punch tapes
are fed directly to the teletype transmitter, and the
received teletype tapes are mailed from Christchurch
to the Bartol Research Foundation at Swarthmore
for machine processing. An elaborate machine program has been developed to carry out all aspects of
data reduction, including detection and correction of
transmission, preparatory to shipment to South Pole.
Analytic studies are being pursued assiduously,
and have already yielded a number of significant
results concerning cosmic ray modulation and anisotropies. For example, the antarctic observations
have revealed that the intensity maximum which occurred early in May 1965 (seven months after solar
minimum) was reached at the same time at stations having directions of viewing either in or
steeply inclined to the ecliptic plane, and there was
no significant anisotropy at the onset of the new
cosmic ray cycle. Comparison of recordings at South
Pole and McMurdo showed that recovery of lowerenergy particles predominated during the epoch of
solar minimum, but both low- and high-energy components reached their peak intensities at the same
time. Although the average annual diurnal vector at
McMurdo is anomalously small, the amplitude on
individual days is not. This is indicative of day-today changes in the energy dependence of the diurnal modulation.

Geodetic Satellite Observations
at McMurdo Station
DAVID L. MOTT
Physical Science Laboratory
New Mexico State University
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The Cosmic Ray intensity Reached its Peak Level During
the Last 11-Year Solar Cycle in May, 1965, Seven Months
After Sunspot Minimum. The Dashed Curve Represents
the Lower Energy Particles Which Reach South Pole Station (Altitude 9,186 Feet) but do not Penetrate Through
the Thicker Atmospheric Shield over McMurdo Station
(Altitude 160 Feet).

September-October, 1966

The Physical Science Laboratory of New Mexico
State University has operated a Doppler satellite
tracking station at McMurdo since February, 1965.
Three men, one engineer and two student assistants,
staff the station. A continuous watch is maintained,
and during the first year about 700 satellite passes
per month were recorded.
The tracking equipment is designed to receive two
coherent radio frequencies transmitted from satellites launched in polar orbits specifically for Doppler-tracking purposes. The received frequencies differ from the transmitted frequencies because of the
Doppler effect, which involves the following two
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