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Probing sources of the tailward ion escape based on the multiple spacecraft obser-
vations
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It is thought that Mars had a warm climate and liquid water on its surface about 4 billion years ago while at present its
surface is far colder and drier. Such an environmental change requires the removal of greenhouse gasses such as carbon
dioxide, and the loss of the Martian atmosphere can be partially explained by the ion escape from Mars. Since the tailward
ion escape accounts for the majority of the ion escape from Mars, identifying the sources of the escaping ions can provide us
with clues to understand the mechanism of the ion escape and, ultimately, the environmental change Mars had experienced.

In this study, we focus on the nightside ionosphere as a candidate for the main source of the tailward ion escape, and
investigate how the density of the nightside ionosphere affects the tailward ion escape rate. Since it is difficult to simultane-
ously observe two distant regions by a single spacecraft, we use two spacecraft: Mars Atmosphere and Volatile EvolutioN
(MAVEN) and Mars Express (MEX). We analyze data from the Mars Advanced Radar for Subsurface and Ionosphere Sound-
ing (MARSIS) of MEX and the Suprathermal and Thermal Ion Composition (STATIC) of MAVEN when they observe the
nightside ionosphere and the tail region, respectively, roughly at the same time, thereby deriving the density of the nightside
ionosphere and the tailward ion flux.
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