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In-depth observational analyses of the Venus-solar wind interaction over the last decade
have both stimulated and responded to the synergistic development of global theoreti-
cal models. The latest global models include mass-loaded gas dynamic magnetosheath
models, MHD models of the solar wind interaction with conducting spheres represent-
ing the planetary ionosphere, hybrid models in which both solar wind and planetary
ion kinetics are included, and test particle models wherein ions are introduced into
prescribed global field models. Each gives somewhat different but complementary
insights into the physical consequences of the solar wind interaction with a plane-
tary atmosphere. In particular, the gas dynamic magnetosheath and MHD models
allow us to interpret the interplanetary magnetic field and solar wind flow disturbances
created by the Venus obstacle. They also give us background fields to be used in
test particle investigations of the characteristics of the planetary pick-up ion popula-
tion. The global hybrid simulations uniquely combine self-consistent aspects of both,
although they are constrained to lower spatial resolutions by current computational
constraints. Several of these models are capable of evolving to include more realistic
treatment of the “soft” solar wind-ionosphere interface, thus providing the possibility
of a combined or coupled model of both the magnetotail/magnetosheath region and the
ionopause/ionosphere. These models, and their future further-developed counterparts,
will be of great value in the comparative study of the Venus and Mars solar wind
interactions expected in the coming era of renewed Mars exploration.
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