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We present results on dayside ionospheric conductivities at Mars, based on magnetic field measurements by Mars
Global Surveyor (MGS) at altitudes down to ∼100 km during aero-braking orbits early in the mission. We find
that the ionosphere is highly conductive in this region, as expected, with peak Pedersen and Hall conductivities of
0.1-1.5 S/m depending on Solar illumination and induced magnetospheric conditions.
Furthermore, we found a consistent double peak nature in the altitude profile of the dayside Pedersen conductivity,
similar to that on Titan found by Rosenqvist et al. (2009). A high altitude peak, located between 180 and 200 km,
is equivalent to the terrestrial peak in the lower F-layer. A second and typically much stronger layer of Pedersen
conductivity is observed between 120-130 km, which is below the Hall conductivity peak at about 130-140 km. In
this altitude region MGS found a sharply decreasing induced magnetic field strength at the so-called inner magne-
tospheric boundary (IMB), while the dayside electron density remains high until down to about 100 km.
Above regions of strong crustal magnetic anomalies the dual peak behaviour of the Pedersen conductivity is re-
duced to a more Earth-like conductivity distribution with one strong Pedersen peak above the Hall conductivity
peak. Here both conductivities are 1-2 orders of magnitude smaller than above only weakly magnetised crustal
regions, depending on the strength of the crustal anomaly field at ionospheric altitudes.
This nature of the Pedersen conductivity together with the structured distribution of crustal anomalies all over the
planet should give rise to strong conductivity gradients around such anomalies and also at the terminators. Under
the influence of any applied electric field, such an ionospheric conductivity structure should give rise to compli-
cated ionospheric electrodynamics, including three-dimensional field-aligned current flow, particularly in regions
where of more radial magnetic field directions (e.g. in the localised cusps of crustal magnetic anomalies) and strong
conductivity gradients coincide.


