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Geomagnetic pulsations observed at Byrd Station
(geomag. lat. 70.6'S., long. 336.3° geographic lat.
80.0°S., long. 119.5°W; L '-.. 7.25) during a moderately disturbed condition have been studied. The
analyzed period was from 1000 UT on April 1 to
1000 UT on April 2, 1964. The data of three magnetic components (H, D, Z) were digitized from the
microfilm copies of rapid-run magnetograms by
means of a semiautomatic digitizer. The sampling
period was 15 seconds. In Fig. 1, the readout traces
reproduced by a computer-plotter are shown, each of
which has been reconstructed with 5,824 data points.
Magnetogran-is recorded at a number of observatories
in the world indicate that a quite calm condition
prevailed for more than half a day before 1000 UT
on April 1, 1964. The magnetic disturbance progressed gradually after approximately 1200 UT,
April 1. Sliding averaged values were generated for
H, D, and Z data, with an average interval of 16
minutes being required to derive the slowly varying
changes which mostly represent geomagnetic bays.
Subtraction of the sliding averages from the readout
data yielded the traces shown in Fig. 2. Thus, oscillatory variations were extracted.
A comparison of Figs. 1 and 2 indicates that it
may be safely inferred that central reversals of negative bays are caused by geomagnetic pulsations which
start at or before the onset of bays and increase in
amplitude with the bay development. The timederivatives of the 16-minute sliding averages provide
useful information on the electric fields set up in the
magnetosphere. In Fig. 3, the derivatives are shown.
Because the electric field lies across the magnetic
field, magnetospheric plasmas are subjected to an
ExB-drift. For example, whenH/8t>0, the plasmas
move from higher L-shells to lower L-shells. Usually,
this inward motion of plasmas precedes the initial
decrease of a negative bay. From the oscillatory
fluctuations shown in Fig. 2, the power spectra of
geomagnetic pulsations have been computed by the
fast Fourier transformation.
The dynamic spectra are shown in Fig. 4. Initially, the pulsation activity progressed in H-componenf
and then in D- and Z-components. Great enhancements are accompanied by negative bays. Assuming
an overhead current in the E-region and a reasonable
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Figure 1. Geomagnetic variations at Byrd Station on April 1
and 2, 1964. The abscissa represents the time in UT hours.
The data were read out from the rapid-run magnetogram
with a sampling period of 15 seconds.
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Figure 2. Geomagnetic pulsations at Byrd Station on April
1 and 2, 1964. The abscissa represents the time in UT
hours. The traces were generated after the removal of 16minute sliding averages of the read-out data shown in
Fig. 1.
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Figure 3. Time derivatives of the 16-minute sliding averages
of geomagnetic variations at Byrd Station on April 1 and
2, 1964. The abscissa represents the time in UT hours.
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Figure 5. Power spectrum peaks of geomagnetic pulsations
at Byrd Station on April 1, 1964. The abscissa represents
the local time. The left ordinate is the peak frequency in
the unit of 1132 (minutes).- 1 The right ordinate is the
period in minutes. The black circles show clear peaks; the
open circles represent ambiguous peaks; the vertical lines
indicate the 3-db width.

passing through Byrd Station). Also, for different
isolated peaks in the dynamic spectra, similar phase
velocities were obtained. Therefore, the oscillatory
variations seem to be waves appearing in the entire
magnetic tube passing through Byrd Station Gen
era! similarity can be seen in the power spectra of dif ferent magnetic components. However, significant
discrepancies can be observed among the H-, D-, and
Z-spectra. The shape of the power spectrum changes
with time and is characterized by multipeak structure. For example, the peak frequencies appearing
in the H-spectrum are shown in Fig. 5. The shape
is changes seem to be associated with the plasma's inward motions discussed before. Discrete bands are
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to be noted in Fig. 5. When - <0, the multipeak
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structure enhances. This means that hot plasma fills
the magnetic tube. The magnetic tube is expanded by
the diamagnetic effect of the hot plasma, causing
the plasma particles to undergo mirroring motions
along the line of force; these are accompanied by
oscillations of the electric and magnetic fields.
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Figure 4. Dynamic power spectra of geomagnetic pulsations
observed at Byrd Station on April 1, 1964. The abscissas
represent the local times. The ordinates are oscillation
frequencies in 1132 (minutes).-1

magnitude of the electrical conductivity (ff_.12 X
10 14 emu), one can estimate the wave electric fields,
phase velocities, and wavelengths for the activity centers seen in the dynamic spectra. For instance, for
the pulsation that occurred around 1600 UT on April
1, whose period was 16 minutes, we obtain E,2mV/m, AB-.30y, m/k-'100km/sec, and A-20 Earth
radii (the length of the magnetic line of force
202

VLF Studies in Antarctica
J. H. CRARY
Institute for Telecommunication Sciences
Environmental Science Services Administration
Continuous recordings are made at Byrd and Plateau Stations of the relative phase and amplitude of
signals from VLF transmitters GBR (16.0 kHz),
Rugby, U.K.; NAA (17.8 kHz), Cutler, Maine; NSS
(21.4 kHz), Annapolis, Maryland; NPM (23.4 kHz),
Oahu, Hawaii; and NWC (15.5, 18.0, 19.8, and 22.3
kHz), North West Cape, Australia.
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