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Titan does not have a significant intrinsic magnetic field, but it has a dense atmosphere which interacts with the
sub-corotating plasma in the Saturnian magnetosphere. During the interaction, the upstream plasma flow slows
down and diverts around Titan, and the magnetic field slowly diffuses into Titan’s ionosphere and induces currents
in the ionosphere. The resulting field pattern is that, upstream field lines drape around Titan, and downstream field
lines stretch into a tail. We investigate whether such a draping-field pattern is present statistically in all eight years
of Cassini Titan flyby data, to answer the question, How well can a steady-state model predict the observations?
We find that the high-altitude field (above 1200 km altitudes) agrees with the draping-field picture and can be well-
ordered by the current upstream conditions; however, the low-altitude (below 1200 km altitudes) field does not.
Due to the time-variability of upstream conditions, coupling between the neutral and ionized components of the
atmosphere, and the long magnetic-diffusion time scale at low altitudes, the magnetic field at these altitudes has a
complex pattern and may not be due to the “current” upstream condition but a “previous” upstream condition. We
use MHD models to simulate the Titan interaction with varying upstream conditions and Titan scales of fields at
high and low altitudes. This paper presents the results from these observations and simulations.


