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Introduction: The response of Martian ionosphere
to the passage of Corotating Interaction Region (CIR)
of June 2015 is studied using observations from sev-
eral  instruments  aboard  the  Mars  Atmosphere  and
Volatile EvolutioN (MAVEN) mission [1]. CIR is pro-
duced  in  the  interplanetary  space when  a  fast  solar
wind stream from a coronal hole interacts with a slow
solar  wind stream.  The coronographs  during  the pe-
riod indicate the presence of persistent  coronal holes
for several solar rotations [2]. An intense CIR arrived
at Mars on 22 June 2015, during which the upstream
solar  wind and interplanetary conditions were moni-
tored  by the  Solar  Wind  Ion  Analyzer,  Solar  Wind
Electron  Analyzer,  MAGnetometer,  and  Solar  Ener-
getic Particle instruments aboard MAVEN. 

Observations: The  stream  interaction  event  was
characterized by enhancements in solar wind density,
velocity, dynamic pressure,  increased and  fluctuating
interplanetary  magnetic  field,  and  was accompanied
by accelerated solar energetic particles (energetic elec-
trons and protons) [2, 3]. The LPW (Langmuir Probe
and Waves) instrument onboard MAVEN provided the
ionospheric observations such as electron density and
electron temperature  during  this period. The dayside
ionosphere is significantly compressed only near  the
peak  of  solar  wind  dynamic  pressure  enhancement
(~14  nPa).  This  response  is  similar  to  the  dayside
ionospheric  response  to  an  interplanetary  coronal
mass ejection [4]. In contrast, on the nightside, we ob-
serve that the electron density remains depleted for a
longer period of time.  The electron  temperatures are
also enhanced during the period of electron depletion
on  the  nightside.  The  STATIC  (SupraThermal  And
Thermal  Ion  Composition)  measurements  show en-
hanced fluxes of heavy ions in the Martian exosphere
during  CIR period,  and  evidences for enhanced tail-
ward flow of these pick-up ions.  The analysis shows
that  the nightside  ionosphere  is  primarily controlled
by the precipitating solar energetic particles and pick-
up ions transported across the Martian terminator, and
depletes significantly when the heavy ion flux in the
exosphere  enhances.  The  observations  indicate  that
the low density mass loaded tailward flow is the major
candidate  for  depleting  the  topside  nightside  iono-
sphere.
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