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Instances of sporadic reconnection of geomagnetic and inter-
planetary magnetic field lines have been measured by space-
craft passing through the dayside magnetopause region
(Russell and Elphic 1979; Rijnbeek et al. 1984). The ionospheric
signature of the reconnection events (flux transfer events) is a
topic of current interest in that if one is evident then ground
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Figure 1. Summary plot broadband data from Sondre Stromfjord,
Greenland, (top panel) and South Pole, Antarctica (bottom panel).
Divide the South Pole volts by 12.5 to convert to nanotesla-hertz.

magnetic field data can be used to monitor the rate of dayside
reconnection and conditions under which it occurs in a manner
not possible with rapidly moving spacecraft. The proposed
ground magnetic signature of a flux transfer event (L1TE) is a large
amplitude one-cycle Pc 5 (150-600 second period) pulse pro-
duced by a large vortex of ionospheric Hall current generated by
the field-aligned current in the helical flux tube that has recon-
nected (Lee 1986). The intent of this article is to provide further
data on the possible ground magnetic signatures of FTE
(Lanzerotti et al. 1986) as measured by the induction antennas
that the University of New Hampshire and the University of
Minnesota have operated at high latitudes in the Antarctic and
Greenland. With a high-frequency cut-off of 5 hertz, the induc-
tion magnetometers can measure Pc 1-2 waves (0.1-5.0 hertz)
which cannot be seen by fluxgate instruments. Indeed, Pc 1-2
waves are frequently observed on the ground coincident with
the Pc 5 FTE signature which provides some interesting new
perspectives on these events.

The top panel of figure 1 contains broadband pulsation,
three-axes, data from Sondre Stromfjord, Greenland, while the
bottom panel gives the X- and Y-axis data from South Pole,
Antarctica. Note that these two stations are almost 2 hours in
local time or over 3,000 kilometers out of magnetic conjugacy,
yet the large 1-cycle FTE event is observed at both sites. The
coincident Pc 1-2 waves are the darkened portions of the trace in
figure 1 and in the time-expanded presentation of figure 2 are
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Figure 2. Expanded time-scale plot of data in figure 1.
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the very monochromatic, high-frequency waves. In a prelimin-
ary statistical analysis of FTE in our data set, we find that over a
period of 180 days they occur on an average of one every other
day. This average does not include magnetically disturbed days
when the FTE signature cannot be easily identified. The Pc 1-2
occurs coincident with about 80 percent of the FTE events and
the FTE are simultaneous at Sondre Stromfjord and the South
Pole about 20 percent of the time.

It is generally believed that the Pc 1-2 hydromagnetic waves
are the result of hot ions being in cyclotron resonance with the
waves. To produce the Alfven-mode wave, the resonance oc-
curs when the ions move in opposite directions to the wave and
doppler shift the wave frequency up to the local ion gyrofre-
quency. The 0.2 hertz waves seen in figure 2 require protons on
the order of a kiloelectronvolt energy for magnetopause
strength magnetic fields. Cusp ions of this energy have been
observed by sounding rockets (Carson and Torbert 1980), and
by low-altitude and mid-altitude satellites (Reiff, Hill, and Bur-
ch 1977); Burchet al. 1982). The question that our data raises is
this: Can the ion cyclotron resonance mechanism work on open
field lines to produce the very monochromatic Pc 1-2 observed
at opposite hemisphere sites that are quite removed from nomi-
nal magnetic conjugacy? An alternative explanation for the pre-
sumed FTE events is that they may be a result of solar wind
pressure impulses on the magnetopause which is well known to
result in the generation of Pc 1-2 waves throughout the
magnetosphere.

This research was supported by National Science Foundation
grant DPP 86-13272.
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Stellar photometry with the South Pole
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The primary objectives of this research project are to use the
unique location of the South Pole to obtain long runs of continu-
ous observations of certain variable stars which are best suited
for observation from the Pole and to obtain a comprehensive
evaluation of the South Pole as a site for a nighttime optical
astronomical observatory.

The South Pole optical telescope, installed at the Amundsen-
Scott Station in 1986, began its second year of winter operation
in April 1987. The telescope building is shown in figure 1, and
the twin-mirror head on top of the roof is shown in figure 2. The
1986 observation, with -y 2 Velorum (a Wolf-Rayet binary) as the
principal program star, ended in September when the sky be-
came too bright for the star to be located. The variation of the
emission lines in the star system, Hell >4686 and CIII >5696, is
being studied. Figure 3 shows part of the result which is a plot of
the photometric intensities of these emission lines, in corn- Figure 1. The South Pole optical telescope building.
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