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Extended Abstract

Solar Orbiter is an M-class mission in the ESA Science Programme Cosmic Vi-
sion 2015 – 2025 having an orbit with perihelion as low as 0.28 AU. The Radio
Plasma Waves (RPW) Analyzer on board will provide new insights into the micro-
scale phenomenon, the propagation modes of the radio waves and the localization of
their source regions. The three electric antennas (each 5 meters long) are designed
to be mounted on booms in a perpendicular plane to the spacecraft-Sun axis. Ef-
fective antenna lengths and directions are different from the physical ones due to
their coupling with the spacecraft body. These parameters have been investigated
considering various antenna placements on the spacecraft body [Rucker et al., this
issue]. Results indicate that all effective antenna directions will be slightly tilted
towards the Sun.

This paper discusses a possible accuracy of the Direction Finding (DF) with
respect to this tilt angle and uncertainties of the effective antenna parameters.
We have modeled spectral matrices that represent an unpolarized wave (Stokes
parameters: Q = 0, U = 0, and V = 0) propagating from a point source located on
the Sun (an apparent source size: γ = 0◦, a wave vector direction: θ = 90◦, and φ =
90◦) as modeled by Cecconi [2007]. Effective antenna lengths have been assumed to
be equal (h1 = h2 = h3), while effective antenna directions are varying with respect
to the tilt angle (ξ1 = 0◦, ξ2 = −125◦, and ξ3 = 125◦; ζ1 = ζ2 = ζ3 = 90◦−65◦). We
have performed various simulations for each set of parameters considering different
sources of errors. The wave vector directions have been calculated using the Singular
Value Decomposition method [Santoĺık et al., 2003; Krupar et al., 2010]. Figure 1a
displays a mean difference in estimation of the wave vector directions (deviations
from the Sun direction) as a function of the tilt angle ζ. We have used normal
distributions of lengths centered on the nominal lengths hj with sigma(hj)/hj =
0.01, 0.03, and 0.05 (dotted, dashed, and solid line, respectively). An error analysis
for uncertainty of the effective antenna direction is contained in Figure 1b. We
have considered normal distributions of absolute deviations centered on the nominal
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Figure 1: The average difference between input and output wave vector direction as a function
of antenna tilt angle ζ.

directions, with sigma(hj)/hj = 0.01, 0.03, and 0.05 (dotted, dashed, and solid line,
respectively) and uniform distributions of azimuth.

Our results indicate that we need the effective antenna tilt angle of at least
5◦ − 10◦ to obtain the DF accuracy better than 10◦ with reasonable experimental
uncertainties.
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