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The Martian crustal magnetic fields have been shown to reduce the ionospheric erosion 

and the ion loss rates from Mars [Brecht and Ledvina; 2012].  The addition of the crustal 

magnetic fields changed the electromagnetic structure surrounding Mars.  Global changes 

included changes in the shock shape and location as well as subsequent electric and 

magnetic field structures.  Their simulations were limited to one orientation of the crustal 

fields with respect to the solar wind.  However, their results suggest that other crustal 

field orientations could lead to differing answers with respect to the ionospheric loss 

rates.  In this paper a hybrid particle code is used to examine the effects various crustal 

field orientations have on ionospheric erosion, ion loss rates and the Martian solar wind 

plasma interaction.  The ion loss rates are then compared to previous simulation results as 

well as the ion loss rate vs. F10.7 fit by Lundin et al., [2014]. 

 

The simulation results presented here add a level of sophistication not present in previous 

simulations.  Earlier simulations used a static, spherically symmetric atmospheric profile 

as a simplifying assumption.  This assumption is no longer necessary.  The simulations 

now use a full 3-D neutral atmosphere from the MTGCM simulations provided by Dr. 

Stephen Bougher (Univ. of Michigan) and include the neutral winds and planetary 

rotation.  The ionosphere is generated from this atmosphere by a series of photochemical 

reactions.  Ionospheric ions then interact with the neutral atmosphere via ion-neutral 

collisions as well as the Hall and Pederson conductivities.  The role the 3-D neutral 

atmosphere plays in the Martian plasma interaction is discussed in the companion paper 

by Brecht and Ledvina.   
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