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Relation of Electric Field and Particle Precipitation
in the Polar Cap Region Inferred from Akebono Observations
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Abstract . Akebono (EXOS-D) observations revealed that an electric field
in the polar cap region was very irregular and an entire polar cap region was
filled with many electron precipitation spikes when the interplanetary magnetic
field (IMF) was directed northward. It was also found that the variation of the
electric field was dominantly seen in the dawn-to-dusk (Ey) component while
less variation was observed in the noon-midnight (Ex) component. Most
electron precipitations were found in a region where a divE was negative. The
integrated energy flux of the precipitating electrons was in the range from 0.01
(erg/cm?s) to | (erg/cm?s), which can produce auroral luminosity in the polar
cap region. Though we have no simultaneous image data right now, it is likely
that Akebono traversed multiple sun-aligned arcs.
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Fig. 1. Example of E-t diagram for the spike-like particle precipitation in the polar
cap region. The top three panels are for electrons and the bottom three are for
ions. They are sorted by pitch angle. Observation was made on November 4,
1991 in the northern polar region.
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Histograms of number of
events of the spike-like
electron precipitation:
dependence on the three
IMF components.
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Fig. 3. Distribution of spike-like electron precipitation in the northern polar cap region for positive
By (left) and negative By (right).
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Fig. 4. Relation of Ey (duskward
component of electric field in
the polar cap) and electron
flux for 200 eV to 400 eV

\ range. Satellite pass was
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Fig. 5.

Relation of the Ey (duskward component of the electric field) and total
energy flux of precipitating electrons. Note that we have plotted the case
when the width of spike-like electron precipitation was more than 60 km. The
sense of the gradient of Ey agrees with that of divE. A statistical shift can
be seen with respect to the gradient; i.e. most of intense particle precipitations
were seen where divE was negative.
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Relation of the Ex (sunward component of the electric field) and total
energy flux of precipitating electrons. No correlation was seen in this case
and the amplitude of the variation of the electric field seems quite small

compared with that of the Y component.
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Fig. 7. Histograms of center value of the Ey in the spikes. There is no relation to
the Ey value.
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