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The upward current region is characterized by a strong earthward ion
beam with complimentary earthward travelling electronkerE is usually a density
depression known as the auroral cavity associated withrttieearthward ion beam
along with the associated auroral lights at low altitudassed by the earthward trav-
elling electrons “showering” the upper atmosphere at ah60&m. At the interface
between the upper ionosphere and the auroral cavity (batwe3)00 — 6000 km),
spacecraft (s/c) measurments indicate that there is ysaiafirong, localized paral-
lel and perpendicular electric field (on the order of 100 t0 bt}//m). Using the
electric field measurments together with the distributiemctions measured from the
FAST s/c, we have modelled this interface, known as the Idwendary, as a BGK
double layer (DL) (Ergun et alphys. plasmas, 9, 3695-3704, 2002). We then evolve
the BGK DL in an open boundary 1-D Vlasov simulation We hawm alin simula-
tions using a 2-D magnetized Vlasov simulation with bothrogrd periodic bound-
ary conditions. In 1-D we show that the dominant instabitigcurs when the slow
H™ acoustic beam mode and the fést acoustic beam mode couple (Bergman and
Lotko, JGR, 91, 7033-7045, 1986). Bot®™ and H ™ have been accelerated through
the same potential drop and thus have different beam vigdedit the auroral cavity.
The linear growth of the) — H instability saturates by trapping of tiH&* which
then leads tdd + phase space holes which propogate anti-earthward up ttdifiel
These ion holes have electric field signatures that areaingilobservations. In par-
ticular, the size of the holes are consistent with the hdbeeo/ed by FAST. The ion
holes are still seen in 2-D along with strong Berstein wave®lated periodic sim-
ulations. The Berstein waves form after tHe" holes have formed. There is also a
shock type structure which forms in the simulation and pgapes toward, and even-
tually interacts with, the DL. Once the shock type structite the DL, the strength
of the DL weakens but the DL remains stable. The shock typetstre that we see in
the simulation may partially explain at least one FAST obston of a parallel elec-
tric field which cannot be explained by using a static BGK nmoée conclude then
that these simulation results are consistent with manyfeatof the auroral cavity
that have been observed using the FAST s/c: a strong demgitgeskion between the
ionosphere and auroral cavity, a strong ion beam persiftetite entire simulation
run, ion holes, Berstein waves and a DL that is stable forghgth of the simulation
with no signs that it is becoming unstable.
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