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EISCAT radar and optical observation of omega-band pulsating aurora and electron
density enhancement in the D-region ionosphere
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We report the coordinated EISCAT and optical observations for small-scale auroral events.

Omega band aurora has large-scale wavy structures at the poleward boundary of a diffuse aurora, and pulsating auroral patct
are often observed inside the structure. Past studies revealed that pulsating aurora is caused by relatively high-energy (grea
than 10 keV) electrons and occasionally shows emission below 100km. However, the precise characteristics of precipitatin
electrons producing omega-band pulsating aurora have not been understood well.

We carried out coordinated observation of aurora by the EISCAT Tromso UHF radar and all-sky imagers at Kilpisjarvi, Abisko
and Tromso during the period of 5-15 January, 2016. A few omega band aurora associated with low-altitude ionization even
(down to "80 km) occurred during this observation.

We focused on the omega bands at 01:00-03:00UT on 6 January, 2016. All-sky images at 427.8 nm were used to identify th
auroral morphology and were compared with the height profile of electron density obtained with the EISCAT radar. We also
estimated the energy distribution of precipitating electrons from the EISCAT radar data with the CARD method [Fuijii et al.,
1994, J. Geomag. Geoelectr.]. The results are summarized as follows:

(1) Before 01:00UT, an east-west auroral arc appeared. The lower altitude limit of electron density enhancement was abot
110km. Electron energy flux with energies greater than 10 keV was small (The flux values we/B09[6¥ cm e 2 s e ! str
eleve!l]land 1.3%910° [eVcme 2se ! stre! eV e !]at 10keV and 100keV respectively).

(2) 01:03-01:15UT, three omega bands traveled in the eastward direction. Simultaneously, the electron density in the altitud
range of 80-200km increased greatly. Electron flux in the energy range of 1-170 keV up to two or three orders of magnitude (The
flux value increased to 1.330° [eVcme?selstreleVe ! Jand 1.9510' [eVcme2se ! stre! eV e '] at 10keV
and 100keV respectively).

(3) After 01:15UT, omega band auroras were followed by pulsating auroral patches. Electron density was enhanced in th
altitude range of 90-110km altitude, and low-energy electrons less than 10keV decreased.

In addition to the above results, now, we start the estimation of 427.8nm auroral emission of omega band pulsating auror
and pulsating patch after omega bands using the triangulation from the data of another 2 stations (Kilpisjarvi, Abisko). In this
presentation, we are going to discuss the characteristics of precipitating electrons producing omega-band pulsating aurora.
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