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Evolution of solar wind energy densities during solar minimum
2007-2009, and features of its effects on the Earth’s magnetopause
and magnetosheath
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We quantify the distribution of magnetic and kinetic energy densities of the
solar wind at 1 AU during the deep minimum in solar activity (2007-2009).
For this we use data from near–Earth spacecraft Wind and the STEREO-
A and B probes, the latter giving us a more comprehensive description by
extending the longitudinal coverage. We relate general trends in interplane-
tary data to observations on the Sun. We then pick out a 4-month period,
characterized by minima in both the kinetic and magnetic energy densities,
and examine the profiles of the plasma and magnetic field parameters. They
show slow-slower solar wind interactions with pronounced compressions, and
low field strengths in slow solar wind streams. These are compared with the
general plasma and field properties of the slow solar wind and differences in
geoeffects are documented. Using Cluster crossings of the magnetopause, we
determine the average shapes of the bow shock and magnetopause for this pe-
riod. We compare these with Fairfield’s (1971) classic empirical results. We
also compare our data-based results for the magnetopause and bow shock
shapes with popular analytical models. Major features of observations in the
Earth’s magnetosheath are discussed. This work is meant as a contribution
to Sun-Earth connection studies.
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