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Wave vector determination using the Capon method
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Temporal and spatial variations cannot be separated using a dataset obtained by a single spacecraft. This issue can be resol
using datasets obtained by multi-point measurement, but we should keep in mind that, while the number of data points in the tim
domain can be quite large, that in the spatial domain is simply the number of spacecraft, which is only a few, typically. Usual
data analysis techniques, such as Fourier decomposition, cannot be directly applied to such data.

One of the more sophisticated techniques to deal with data with small number of data points is Capon’s method. In this
presentation we study some of its fundamental properties (which are not well known at least to the knowledge of the preser
authors). Accuracy and sensitivity in determination of the wave numbers will be discussed, taking number of data points, numbe
of waves included in the data, and the number of events for taking the event average, as external parameters. Influence of exter
noise will be presented also. Based on these results, we argue plausibility of analyzing wave number spectra of MHD turbulenc
when it is expressed as superposition of many waves with different wave numbers.
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