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Magnetic clouds (MCs) are a subset of coronal mass ejections which are known for their importance in driving
geomagnetic storms. Yet little is known about their interaction with Earth’s bow shock and their propagation into
the magnetosheath, and spacecraft observations only provide us with a limited coverage of the magnetosheath. In
order to have a more global view of the interaction of an MC with Earth’s bow shock, we develop a simple model
of the magnetosheath magnetic field, adapted to MC conditions. We show several example MCs, corresponding to
different orientations of the MC’s axis and leading to different shock configurations. We find that the MC’s structure
is roughly unchanged inside the magnetosheath when the shock is quasi-perpendicular, while it is strongly altered
in the quasi-parallel regime, in agreement with the observations. We show that in some cases the magnetic field
North-South component can reverse in some parts of the magnetosheath. Finally, we discuss the impact of the
alteration of the MC’s structure through the bow shock and in the magnetosheath on the reconnection regions and
on the MC’s geoeffectivity.


