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Introduction

Hydrogen is essentially produced from the dissociation
of H2O and via odd-hydrogen reactions in the Martian
atmosphere. A fraction of H2 transported to the upper at-
mosphere is dissociated by solar ultraviolet photons that
leads to fast moving hydrogen atoms. The scale height
of atomic hydrogen is larger than any other species due
to its smaller mass, which makes hydrogen a dominant
species in the Martian exosphere. The study of atomic
hydrogen distribution and its loss rate from the Martian
atmosphere can help us to understand the history of wa-
ter presence on Mars. Previous observations have shown
that atomic hydrogen density is highly variable in the
Martian exosphere but its spatial and temporal variabil-
ity over a large period is not yet well-understood [Chaffin
et al., 2014; Clarke et al., 2014; Halekas, 2017; Stone et al.,
2020, and several other works]. Characterizing the hy-
drogen variability in the Martian exosphere is one of the
primary goals of the Emirates Ultraviolet Spectrome-
ter (EMUS) onboard Emirates Mars Mission (EMM). A
global hydrogen distribution model for atomic hydrogen
is essential while retrieving the density and temperature
of hydrogen from the EMUS/EMM observations.

Model

Following the theoretical approach of Vidal-Madjar and
Bertaux [1972], we developed a 3-D hydrogen corona
distribution model which is characterized by the con-
ditions of exobase such as number density and temper-
ature. Unlike the classical Chamberlain [1963] model,
which assumes a uniform temperature and number den-
sity at the exobase, this model can account for inhomo-
geneous distribution of temperature and number density

at the critical level.

Application of the model for MCD exobase condition

The developed model has been applied under different
exobase conditions of Mars obtained from Mars Climate
Data (MCD) base model [Forget et al., 1999] and the cal-
culated hydrogen distribution profiles are compared with
Chamberlain [1963] model (See Figure 1). A significant
difference between the modelled hydrogen distribution
profiles has been noticed. Along with the EMUS/EMM
observations, this model will be used to constrain the
density and temperature of hydrogen in the Martian ex-
osphere. This approach allows us to study the global
distribution of atomic hydrogen and its variability at dif-
ferent Martian seasons and also under different space
weather conditions.

Figure 1: A comparison of modelled atomic hydrogen density
profile calculated using MCD exobase condition with Cham-
berlin (1963) calculation.
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