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THE RELATIONSHIP OF STABLE AURORAL RED ARCS
- TO THE PLASMAPAUSE

On the question of cold plasma dynamics, even the most basic
correlation--that of the re1ationship between fheAplasmapause at high
altitudes and the light ion frough in the ionosphere at low altitudes--
is subject to considerable controversy. At low altitudes there is a
drop in the total F region ionization beginning between L=2 and L=3 and
forming'a trough 1océted at L=4. At high altitudes the p]asmapause*v
signature is characterized by an abrupt density discontinuity near L=4.
In order to relate these boqndaries physiéal]y, one must ascertain the
distribution of ionization along the magneticlfield Tine between the
ionosphere and the outer magnetosphere. The 1ight-ion trough and the
p]asmépausélare subject to‘changes in position and steepness as the
magnetic activity varies. The relationship between the b]asmapause and
the Tight-ion trough offers a potential tie between the Tow-and-high
altitude magnetosphere if the plasma distributioh along the field lines

between L=2-t0-6 region can be measungQL)

g;;‘gafn some insight into this question we haVe examined data
from several simultaneous sate]]ité-ground based measurements of ion
density and plasmapause positiegé; Specifically, the magnetic storms of
September 26/27 and April 21/22 of 1971 were studied using ISIS-I data
and the ground based photometric data on SAR-Arc position and intensity
from BNW Obsefvatory. Both storms were similar in intensity (DST = -90v)

and the SAR-Arcs occurred at the same time into the recovery phase
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(=5 hours). The ISIS observations were simultaneous with the ground
observations and within one hour of local time. . The September event,
however, was preceded by a smaller storm 24 hours earlier. It is well
established that the position of the SAR-Arc marks the location of
plasmapause in the outer magdetosphere.v The Tight-ion frough of April
has its equatorward edge coincident with the SAR-Arc position at an
invariant latitude of 54°, thus indicating the commonality of these

features. _ _ ' L ™

By contrast, the September event fs charaéterized by a complex
structure in the 1ight-fon trough. If again the SAR-Arc marks the
plasmapause position, then its coincidence W{th the poleward edge of
the equatorward boundary of the trough has several implications. There
were no multiple arcs on the night in question. The mést 1ikely inter-
pretation of the trqqgh structqre is.that the ragged density profi]g is
-a reﬁu]t of density depletion due to incomplete plasmasphere filling fol-
iow%ng:fh;“Sépfember 25 storm. Thét is to say, during the recovery phase of
the September 25 storm, upward flows of cold plasmé from the ionosphere to
Lhe p]asmaéphere occurred (at an . fnvariant latitude of =50°). The
subsequent storm of September 26 then compressed thé plasmasphere, and
the SAR-Arc occurred at the pd]eward edge of the trough.even though there
were internal density discontinuities in the plasmasphere. As-a follow-up
on the storm, note that the plasmasphere is.erqdéd as far as the inner
density gradient before gradual filling restores the quiet-time

configuration.





