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Occurrence characteristics of MF auroral radio emissions observed in Iceland
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The polar ionosphere is well known as the source region of various radio emissions. In the decades, vigorous and copiou
observations have been carried out for understanding physical mechanisms of VLF/LF auroral radio emissions such as auror
hiss and auroral kilometric radiation (AKR); however, there are unsolved problems in MF auroral radio emissions (referred to as
auroral roar and MF burst). In order to study the generation and propagation processes of the MF auroral radio emissions in tt
polar ionosphere, an Auroral Radio Spectrograph (ARS) system was installed at Husafell station in Iceland (invariant latitude
65.3deg). It was designed to identify the spectrum and polarization character of radio waves in the MF range.

After being refurbished in late 2006, the ARS has detected several MF auroral radio emissions, which were identified as left:
handed polarized waves. Polarization character of the MF bursts is consistent to the previous observation result by Shepherd
al. [1997] and 3f. roar is verified for the first time to be L-O mode electromagnetic wave. This observational evidence supports
an idea about the generation mechanism proposed by LaBelle and Treumann [2002].

To understand the occurrence characteristics and physical mechanism of the MF auroral radio emissions, we also analyzc
geomagnetic field data and riometer data. It is suggested that auroral roar appears during magnetic storm recovery phase wh
MF burst is associated with aurora breakup. We compared thed&r detected between 21:03 - 21:25 UT on May 23, 2007
with auroral image observed by the Polar/UVI and auroral particle observed by the DMSP/SSJ4 in the southern hemisphere
These image data show that the auroral oval has multilayer structure and the Husafell station is located between arcs. In su
a region either without strong electron precipitation or with relatively low energy electron precipitation (several 100 eV), MF
radio waves can propagate to the ground because ionization in the D and E layers is low. Therefore, there are two possib
generation as following. One is that high energy electrons (more than several keV) precipitating apart from the observation sit
generate auroral roar emission, and it propagates to the observation site through the highly transparent region. The other id
is that auroral roar generated by low energy electrons precipitating near the site can propagate downward to the ground. Sin
the energy spectra of precipitating electrons affect not only plasma instability but also ionization of low altitude region, it is an
important parameter for the generation mechanism.

On the hypothesis that the frequency of auroral roar coincides with harmonics of the electron cyclotron frequency in the sourc
region, the observation frequencies of 3.1-3.5 MHz and 3.7-4.0 MHz correspond to the altitude range of 550-880 km and 220-42
km, respectively. The former case (3.1-3.5 MHz roar) has a problem that electron density should be more Ahan ihGhis
altitude range (550-880 km). This altitude versus density relation seems unusual for the polar ionosphere. When we introduc
alternative hypothesis that the plasma instability occurs at (n+1/EFCH waves, the estimated altitude of the source region
becomes 250-350 km. Thus, we have to reexamine the proposed generation mechanism of the MF auroral radio emissions. F
this purpose, it is necessary to examine not only particle data observed by satellites but also electron density distribution obtaine
from the ground.
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