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The plasmapause, a magnetic field-aimed boun-
dary where the dense (a few hundred electrons
per cubic centimeter) plasmasphere terminates, is
a region of special geophysical interest because the
large density gradients there give rise to a variety
of plasma phenomena. Examples include the gen-
eration of intense very low frequency (VLF) radio
noise (Carpenter et al., 1968), strong pitch angle
diffusion of energetic particles (Williams and
Lyons, 1974), excitation of stable auroral red arcs
(Hoch, 1973), and changes in the polarization and
amplitude of hydromagnetic waves (Lanzerotti et
al., 1974). The plasmapause also has been asso-
ciated with a number of ionospheric features such

as the light-ion trough (Taylor and Walsh, 1972).
Whistlers provide a powerful tool for monitor-

ing the plasmapause, and most of what we know
today about the dynamics of this region was first
learned through the whistler technique (see, for
example, a recent review paper by Carpenter and
Park, 1973). Figure 1 shows an equatorial electron
density profile with a well-defined plasmapause at
an equatorial distance of 3.6 earth radii. The data
points come from whistlers recorded at Siple Sta-
tion. Using this technique, it was possible to moni-
tor the plasmapause position continuously during
the period 17-22 June 1973. The results are shown
in figure 2 along with the 3-hour Kp index, which
is a rough indicator of geomagnetic disturbance
level. These results confirm many earlier findings
including an inward shift of the plasmapause dur-
ing more disturbed times (larger Kp values) and the
more rapid variations that depend on the local time
of the observing station (see, for example, Carpen-
ter, 1966 and 1970). Park and Seely (in press) dis-
cuss these results in more detail.

The plasmapause information in figure 2 is the
basis for detailed correlative studies involving both
ground-based and satellite experimenters. Under-
way studies include comparisons with (1) electron
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Figure 1. Equatorial elec-
tron density versus geo-
centric distance in units of

earth radius.
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densities derived from geomagnetic pulsations
detected at Siple Station and a latitudinal chain of
stations in the conjugate region (L. J . Lanzerotti,
Bell Telephone Systems), (2) the generation region
of hydromagnetic waves near 1 hertz detected at
Siple Station (L. J . Cahill, Jr., University of Minne-
sota, and R. L. Arnoldy, University of New Hamp-
shire), (3) trapped and precipitating energetic elec-
tron fluxes measured by isis-11 satellite (R.
Burrows, National Research Council, Canada), (4)
electron density and temperature measurements
by a Langmuir probe aboard isis-11 (L. Brace, NASA
Goddard Space Flight Center), (5) ion density
measurements by a retarding potential analyzer on
isis-11 (E. Maier, NASA Goddard Space Flight Cen-
ter), (6) ion mass spectrometer results from isis-11
U. Hoffman, University of Texas), (7) scanning
photometer results from isis-II (C. Anger, Univer-
sity of Calgary, Canada), (8) electron density and
temperature measurements by ESRO-4 satellite U.
Raitt, University College, London, United King-

dom), (9) energetic proton precipitation events
detected by Air Force satellites U. Reagan, Lock-
heed Research Laboratories), and (10 bottom-side
ionosonde data available from the World Data Cen-
ter.
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Figure 2. Plasmapause position deduced from whistlers received at Siple Station. The two horizontal scales at the bottom are
Universal Time and Magnetic Local Time at Sipie. The vertical scale at left is geocentric distance at the equator, and the two
vertical scales at right are the corresponding geomagnetic latitudes where the field lines intersect the earth. The triangles with
the apex pointing up represent the inner limit of the plasmapause, while those with the apex pointing down represent the outer

limit. Filled triangles indicate greater accuracy.
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Atmospheric electric field
measurements at Vostok,

Antarctica
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A U.S. scientist has wintered at Vostok Station
(78028'S. 106048'W.) in alternate years as part of a
U.S.-U.S.S.R. exchange scientist program that
started during the International Geophysical Year
(IGY). Robert B. Flint, Jr., who wintered there in
1974, measured the vertical atmospheric electric
field in addition to his regular duties that included
the operation of geomagnetic pulsation detectors
and very low frequency (100 hertz to 100 kilohertz)

Figure 1. (a) Vertical elec-
tric field measured at Vos-
tok versus universal time
(UT). Positive electric field
is directed downward. The
vertical bar at 0500 UT
shows the standard error
of the mean. (b) Estimated
thunderstorm area In major
continents of the world
plotted against UT (repro-
duced from Whipple and

Scrase, 1936).
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