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Figure 1. Observed long-period tide at South Pole with unexpected
small tide of 24-hour period.

02 =90°. With a= 1/3, and g= 10-6, the solution
for AD is 35.1 cm. This is certainly a large, significant
amplitude, which is being reported now as a matter
of interest, prior to harmonic analysis of the records.

The semi-diurnal tide, if present at all, evidently
has a much smaller amplitude. Its small size may be
due to better smoothing at the Pole station of the
anomalous amplitudes in these tides, which circle
the globe with two wave lengths instead of one.
Otherwise, in accordance with the estimate below,
one would expect the equilibrium semi-diurnal am-
plitude to be 40% greater than the diurnal. The
formula for the semi-diurnal tide corresponding to
Equation (1) is:
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For the same values of g, a, and 02, 91 used in
Equation (1), the associated value of B is 43.3
cm; namely, 23% greater than that for the diurnal
tide. However, the equilibrium amplitudes of M 2 and
K1 are in ratio 1.71. Hence, were it not for the sug-
gested smoothing effect and other influences, one
might suggest that the semi-diurnal earth-tide at
Pole would be about 40% larger than the diurnal.
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The geodetic satellite observatory at McMurdo

has been in continuous operation during the past
year, operated by a team of three men. Data from
an average of 1,000 satellite passes per month are
recorded on paper tape, with selected sets being
transmitted by TWX to the U.S.A. and the remainder
forwarded by mail. The data received by TWX
provide a daily check on the performance of the
station equipment and control of precise timing using
satellites.

The station receives two harmonically related,
phase-coherent radio signals transmitted from satel-
lites, and determines the frequency difference be-
tween the received signals and the station reference.
The frequencies of the received signals differ from
those of the transmitted signals owing to the Doppler
effect. The actual Doppler shift consists of the vac-
uum Doppler and a first-order ionospheric contribu-
tion. The vacuum Doppler is proportional to the
relative velocity between the satellite and the station,
and the first-order ionospheric contribution is pro-
portional to the integrated electron content between
the satellite and the station. The actual Doppler shift
is determined by mixing the two phase-coherent sig-
nals in an analog device. The vacuum Doppler shift
is sampled at a preselected rate during each satellite
pass, and the frequency of this signal is recorded on
paper tape. Also, certain satellites transmit timing
pulses every two minutes. The station equipment de-
tects these pulses and records the difference in time
between the received satellite timing pulse and the
station timing pulse. This timing information allows
the station to maintain a timing accuracy of ±50 psec
relative to Naval Observatory Time.

These Doppler data are being used in three sepa-
rate studies. The vacuum Doppler data, together with
data from a worldwide network of tracking stations,
are used to study the earth's gravitational field. This
geodetic study is being conducted at the Applied
Physics Laboratory of the Johns Hopkins University.

The second use of the data is to study the motion
of the earth's spin axis. The variations of the satellite
orbits relative to the earth provide information about
the location of the axis. This geodetic study is being
conducted at the U.S. Navy Laboratory, Dahlgren,
Va.

The third use of the data is in the study of scin-
tillations in the ionosphere above McMurdo. The
scintillation regions affect the signals transmitted from
satellites. These effects are not removed with the
analog ionospheric correction, but remain in the
vacuum Doppler. When the vacuum Doppler data
are processed and compared to a theoretical vacuum
Doppler, the scintillation effects are observed in the
residual data. This ionospheric study is being con-
ducted at the Applied Research Laboratories, The
University of Texas at Austin.
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