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Auroral acceleration regions (AARs) are quasi-static upward electrostatic structures typically located at altitudes of 3,000
to 10,000 km, and they play a crucial role in the production of auroral particles. Observations of Auroral Kilometric Radiation
(AKR) have shown that AARs develop from lower to higher altitudes. Additionally, theoretical and numerical studies have
been conducted to investigate these electrostatic structures by solving the Vlasov-Poisson system of equations. While these
and other studies have elucidated the structures of AARs, the processes underlying their formation and development remain
unclear. In particular, the low plasma density regions known as auroral cavity regions, which are one of the key observational
features of AARs, are essential for understanding current continuity, AKR generation conditions, and the solutions of the
Vlasov-Poisson system of equations; however, their formation process remains a mystery. To understand the formation and
development of electrostatic AARs, it is necessary to consider an electromagnetic perspective, particularly the time evolution
associated with Alfvén wave propagation.

Therefore, we focus on Ionospheric Alfvén Resonators (IARs), which exist at altitudes that partially correspond to
low-altitude AARs and confine Alfvén waves. Previous research has reported the existence of cavity regions, distinct from
auroral cavity regions, and particle acceleration within these cavity regions in IARs. Based on these observations, we
hypothesize that the cavity regions in IARs are key to the formation of AARs, and we investigate their formation process.

Previous research [Streltsov and Lotko 2008, Sydorenko et al., 2008] reported that the parallel ponderomotive force in [AR
standing wave structures is crucial for cavity formation. However, in their simulation, while the density depletion consistent
with the cavity region is confirmed, regions of density enhancement, which are not observed in practice, were also formed.

Therefore, we considered that not only the parallel but also the perpendicular ponderomotive force plays an important
role in density variation in the IAR and conducted 2-dimensional ideal MHD simulations to investigate this. As a result,
we obtained outcomes consistent with observations, showing only density depletion along the magnetic field lines. In the
presentation, we will discuss our research background and objectives, provide an overview of the simulation setup, and
present the results along with future work.
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