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Performance Evaluation of Direction Finding Method using Spectral Matrix
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Investigating characteristics of plasma waves observed by scientific satellites in the Earth’'s magnetosphere and plasmasphe
is the effective key to understand not only generation mechanisms of the waves but also a plasma environment which influence
its generation and propagation conditions. In particular, direction finding of plasma waves is most important for understanding
these characteristics.

Spectral matrix composed by cross spectra of observed signals is widely used for direction finding of VLF waves in the Earth’s
magnetosphere/plasmasphere. Many solutions of the direction finding problem using a spectral matrix have been proposed f
each analysis target wave. Means method [1] and SVD method [2] are derived by the single plane wave approximation. Th
wave distribution function (WDF) method [3] can estimate directional distribution of wave energy density, and its theory is based
on the assumption that the observed signals follow stationary and ergodic Gaussian random process. In order to obtain a uniq
solution of the continuous directional distribution, a model of the distribution function expressed with few parameters must be
assumed. Although conventional methods for direction finding had often been evaluated by using test data adapted to individu:
assumptions, however, the performance comparison for each method and the evaluation for plasma waves with frequency dr
such as chorus emission are not enough.

In the present study, on the basis of Bayesian inference, we investigated the behavior of estimated solutions of WDF metho
without arbitrary assumption. The performance of Means method, SVD method, and WDF method were also evaluated by usin
computer-generated data which imitate chorus emission.
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