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An earlier statistical study of the occurrence of pulsations
in the Pc 1 (continuous pulsations) band as a function of
local time and magnetic activity gave strong evidence that the
signals measured at Siple, Antarctica, (76°S.84°W.) origi-
nated in the equatorial plane within 1.5 earth radii of the
plasmapause (Lewis ci al., 1977). Subsequent analysis in-
vestigating the polarization of the Pc 1 signals and correlating
the events with particle precipitation measured at Siple has
attempted to identify the source magnetic field lines in the
antarctic ionosphere.

In theory, Pc 1 structured micropulsations are generated
by a resonant interaction between the anisotropic mode mag-

netohydrodynamic (MHD) waves and energetic protons. The
protons must have sufficient energy parallel to the magnetic
field to shift the wave frequency (by the Doppler/effect) up to
the local proton gyrofrequency. The polarization of the waves
is in the same sense as the proton gyration, which is normally
identified as left-handed. The anisotropic wave is more
severely attenuated in propagating through the ionosphere
than the right-hand or isotropic mode (Campbell, 1967);
hence Pc 1 signals measured on the ground far removed from
the ionospheric entry point of the magnetospheric waves
should be isotropic MHD waves that have mode-coupled to the
incident left-handed wave and propagated horizontally in
ionosphere-maximum Alfven velocity wave duct (Man-
chester, 1968). Therefore, beneath the source field line the
polarization should be left, far removed right-handed, and at
intermediate distances a superposition of both, resulting in
plane polarization (Heacock, 1970).

Polarization of Pc 1 events is usually very complicated,
displaying all types with no obvious dependence on frequency
or time of occurrence. Therefore, particle precipitation has
been used in our study to provide an independent measure-
ment when Siple was under the source. The assumption in
this technique is that the wave-particle interaction in the mag-
netosphere generating Pc 1 lowers the mirror point of the
resonating particles, precipitating them into the atmosphere
and thereby identifying the source field line. Riometer ab-
sorption events (courtesy of Hugh Chivers, UCSD) corre-
lated with IPDP (intervals of pulsation of diminishing period)
micropulsations primarily have been studied.

IPDP micropulsations are irregularly structured events that
display a steady rise in midfrequency. They seem to occur
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Figure 1. Plane (P), right (R) and left (L) polarization
spectrograms for 18 June 1973 micropulsation event at Siple

Station.
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Figure 2. Segment of Siple Station chart for 1 August 1977,
showing 4,278-angstrom photometer light bursts delayed ap-
proximately 45 seconds from wave packets of Pc 1 pearls.
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Figure 3. Polarization spectrograms for the entire day, 1
August 1977. The period of Intense left-polarized signals coin-

cided with the photometer bursts.

most frequently in the evening suggesting that they are gener-
ated by newly-injected ring current protons that have under-
gone wave-particle interactions at the evening bulge in the
plasmasphere. The increase in IPDP frequency has been at-
tributed to: (a) the dispersion in arrival of protons at the
bulge high energies arriving first and resonating with lower

frequencies, lower energies arriving later and generating
higher frequency Pc 1; or (b) a source region drifting with
time toward the earth (lower latitudes) into regions of
stronger magnetic field and higher resonate gyrofrequencies.
Recent data (Lukkari et al., 1977) from the Finnish latitudinal
line of riometers and micropulsation sensors have suggested
the later mechanism of a source moving to lower latitudes.
These data also have shown a close correlation of riometer
absorption and micropulsation activity.

If these current theories about the generation of IPDP and
the propagation of the signals through the ionosphere are cor-
rect, then one would expect to see riometer absorption in an
IPDP event only when the source field line intercepts Siple; at
this time the micropulsations should be left-hand polarized.
Broadband Pc 1 data for 18June 1973 show that riometer ab-
sorption occurs during the interval between 2130 and 2150
universal time (UT.). Polarization spectrograms for that time
(figure 1) have predominant left polarization; furthermore,
the polarization progresses from left —plane—right,
presumably as the source field line is further removed from
overhead at Siple. However, the mechanism of precipitating
electrons to produce the observed riometer absorption as a
result of protons resonating with MHD waves near the
equatorial plane remains unknown.	-

Two events, in which aurora! light (4,278 angstroms)
measured by the Lockheed photometer at Siple were closely
correlated with Pc 1, have been studied. Figure 2 shows how
the Pc 1 wave packets in the 1 August 1977 event are one-to-
one related to bursts of light. (The very interesting wave-par-
ticle dynamics of this event are reported further elsewhere in
this journal.) As the frequency spectrogram presented as
figure 3 indicates, 1 August 1977 was a very active Pc 1 day.
Photometer observations were made from about 1000 to 1200
UT., but light bursts were detected only from 1120 to 1155
U.T. It is just during this time of light bursts that the
micropulsation signals were left polarized, again identifying
the source region with left-polarization.

In conclusion, Pc 1 signals are left-polarized only when
the station is within approximately 100 kilometers of the
source magnetic field line. This information will prove valua-
ble in further studies of the propagation of Pc 1 signals to
ground-level sensors.
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