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Localization of the ionospheric exit point by multiple ground based observations of
natural ELF/VLF waves around SYOWA station
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In order to estimate the dynamic structure of the ionospheric exit point, we conducted multiple ground-based observations o
natural ELF/VLF waves around SYOWA station, Antarctica, during a whole year of 2006. In this observation, we developed three
sets of natural ELF/VLF waves receivers for unmanned autonomous observation. Each receiver consists of two crossed vertic
loop antennas, a multi-channel analyzer, and a data logger. NS and EW magnetic components picked up by the loop antenn
are obtained as the intensity and polarization in 4 spaced frequency (0.5, 1.0, 2.0, and 6.0 kHz) channels by the multi-channi
analyzer. The observational data are stored by a data logger. The developed data logger has a function of data transmission
unmanned autonomous observation by using IRIDIUM mobile phone. During the observation period, a whole year from Januan
2006 to January 2007, the data logger sent the observational data from Antarctica to Japan (Kanazawa University) once per dz
Three sets of receivers were installed at West Ongul, Skallen and H100 which are located at the tips of the triangular shape abo
80 km on a side in December 2005 and January 2006. After that the receivers were stably running until January 2007.

The observational data at the three observation sites exhibit the interesting difference in wave intensity as well as polarizatio
based on the relationship between the locations of exit point and of the three sites. It is possible to estimate the ionospheric e»
point on the basis of features of wave propagation (slight difference in the intensity and polarization at the three sites). Howevel
it is difficult to estimate distinct exit point which extends over a wide area, by using observational data from the limited number
of sites. Therefore, as a theoretical support to find distinct exit point, we calculate the spatial distributions of wave intensity anc
polarization on the ground for whistler-mode waves coming down from magnetized ionosphere. In this presentation, we will
discuss the estimation results of the ionospheric exit point with observational data and theoretical calculation results.
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