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Numerical analysis of ionospheric polarization to reveal the generation mecha-

nism of poleward boundary intensification
#Masaru Morisawsd ,Akimasa Yoshikaw& ,Shinichi Ohtani*)
(IKyushu Univ.(2ICSWSE/Kyushu Univi3The Johns Hopkins University Applied Physics LaboratdrfgGSWSE

We numerically investigated ionospheric polarization for revealing the generation mechanism of PBI, which stand for
poleward boundary intensification, an auroral intensification at the poleward boundary of the auroral oval. PBI is generally
considered to be the ionospheric manifestation of the distant reconnection in the magnetotail [e.g., Lyons et al., 2011], but
this theory cannot explain the recent reports of PBIs characteristics [e.g., Zou et al., 2014]. That's why Ohtani and Yoshikawa
[2016] proposed the new idea that PBI occurred associated with ionospheric polarization due to fast polar cap flows. To prove
this new theory, they conducted a numerical analysis and confirmed that ionospheric polarization causes reflected Alfven
waves larger than incident Alfven waves.

However, their analysis did not consider the effect of the evolution of ionospheric conductivity, so only the initial process
of PBI was investigated. In this study, our model includes it and can investigate not only the initial process but also the
time evolution of ionospheric polarization. In general, the evolution of the conductivity only considered the effect induced
by precipitated electrons associated with field-aligned currents (FAC) [e.g., Sato, 1978]. In addition to this, the effect of
the advections in the perpendicular direction of magnetic lines was also considered in our study. Moreover, while previous
studies have been analyzed in the electrostatic process, this study eliminated the process by introducing the induction effect
in the rotating current system.

As a result, noticeable changes were found in the time variations of electric conductivity and induced FAC. For the time
variation of electric conductivity, the precipitated electrons are more significant than the advection effect. Because of that,
induced upward FAC changed in space, and we successfully reproduced the north-south structure of PBI. Also, in contrast to
the small contribution of the Hall polarization in the initial process, upward FAC induced by Hall polarization is comparable
to the one induced by Pedersen polarization in the evolution process, suggesting the importance of the Hall polarization. In
this presentation, we will discuss the above results, including future issues.
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