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Abstract

In this work we revisit an event observed by Mars At-
mosphere and Volatile Evolution MissioN (MAVEN)
[1] in the solar wind (SW) on 23 December 2014
where the IMF rotates around the Mars-Sun axis dur-
ing 6 minutes. Based on a time-dependent LATMOS
Hybrid Simulation (LatHyS) [2, 3, 4] run taking into
account MAVEN observations [5, 6, 7], we have de-
termined ratios between the angular velocity associ-
ated with the recovery of the dayside magnetic field
morphology in the magnetosheath and magnetic pile-
up region and the associated IMF rotation observed by
MAVEN upstream from the Martian bow shock. Such
ratios provide recovery timescales of the dayside Mar-
tian magnetosphere normalized by the IMF variabil-
ity timescale. In particular, we find that the recovery
timescales of the Martian magnetosphere (up to the
XMSO=-1 RM plane) range between 5 s and 8 min for
an IMF rotation that lasts 50 s, depending on the con-
sidered region. We also find that recovery timescales
of the O+ plume to the IMF rotation varies between 40
s and 120 s, and take greater values for further down-
stream distances. Such temporal range is on the order
of the local O+ gyrofrequency in the Martian magne-
tosheath, showing the kinetic nature of the O+ plume
recovery process.
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