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Study of the Proton Aurora in the Magnetosphere-lonosphere coupling by using optical
instruments and the EISCAT UHF radar
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In order to understand the Magnetosphere-lonosphere coupling, we analyzed simultaneous observation data obtained on
October 2006 with the EISCAT UHF radar and optical instruments located at the EISCAT Troms&amp;#248; site. Optical
instruments we used were all-sky proton imager, a four-wavelength photometer, an all-sky digital camera, an all-sky TV imager
a wide-view TV imager. An event that occurred around 2130 UT on 20 October 2006 showed that the electron density decrease
dramatically in the height range between 100 and 300 km in association with proton emissions and strong perpendicular electri
fields. The ionospheric electron density can be reduced by two processes : one is the increased recombination rate in associat
with Joule heating, and the other one is the upward transport of electrons. The decrease of the electron density in the downwa
current region and hence that of the ionospheric Pedersen conductivity probably requires the production of an intense electr
field in order to keep the current continuity. The present paper investigates quantitatively the spatial relations between electro
depletion and strong electric field in a region of proton auroras that are expected to relate to downward field-aligned acceleratio
and hence downward field-aligned current.
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