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1 Theory

1 Theory

This chapter is dedicated to provide useful background information concerning the
eROSITA mission and dwarf galaxies in general, as well as interesting features and
properties of the Fornax dwarf spheroidal galaxy (Fornax dSph in the following) in
particular.

1.1 Dwarf Galaxies

In general dwarf galaxies are regarded as smaller versions of normal galaxies, typically
defined by their mass or the number of stars that they contain. These galaxies only
have around 1000 or up to a couple billion stars. The Milky Way as a reference has
around 60 billion stars in it (Licquia and Newman, 2015). Dwarf galaxies are one of the
most common types of galaxies in the universe. These galaxies often form groups with
normal galaxies and are typically thought to be gravitationally bound to their host galaxy.
However, this assumption has been di Lcult to maintain lately, since the 3D velocities of
most of the dwarf galaxies have been measured to be much higher than expected. This
as a consequence would mean that most of these galaxies are interacting with the Milky
Way for the first time, because their energies are too high to maintain a galactic orbit
(Hammer et al., 2021). Meaning, they did not orbit the Milky Way before and therefore
come in contact with it for the first time. In the case of our Milky Way, there are around
50 known dwarf galaxies surrounding it, though most of them are pretty small. The most
massive ones in our galactic neighborhood are the Large Magellanic Cloud (LMC) and
the Small Magellanic Cloud (SMC). Both of them can be seen by the naked eye from the
southern hemisphere of the earth. The smaller dwarf galaxies are usually named after
the constellation, in which they appear (ESA, 2021b). Figure 1 shows Gaia data of the
most massive dwarf galaxies surrounding the Milky Way.

Dwarf galaxies, like normal galaxies, also come in a huge variety of shapes and sizes.
Like normal galaxies they are also classified into types like spiral, elliptical, irregular or
spheroidal dwarf galaxies. Because they have fewer stars compared to the larger galaxies
and also fewer gas, dwarf galaxies are usually much fainter. Nevertheless dwarf galaxies
are interesting objects to study because they could provide insight into the early universe.
Furthermore, they usually contain a high amount of dark matter, which could also help
in solving the mystery of it (ESA/Hubble, c).
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