
Special Issue Reprint

The Role of Halo Substructure in Gamma-Ray Dark
Matter Searches

www.mdpi.com/books/reprint/2335

Edited by
Miguel A. Sánchez-Conde
Michele Doro

ISBN 978-3-03936-044-4 (Softback)
ISBN 978-3-03936-045-1 (PDF)

An important, open research topic today is to understand the relevance that dark matter
halo substructure may have for dark matter searches. In the standard cosmological model,
halo substructure or subhalos are predicted to be largely abundant inside larger halos, for
example, galaxies such as ours, and are thought to form first and later merge to form larger
structures. Dwarf satellite galaxies—the most massive exponents of halo substructure in our
own galaxy—are already known to be excellent targets for dark matter searches, and indeed,
they are constantly scrutinized by current gamma-ray experiments in the search for dark
matter signals. Lighter subhalos not massive enough to have a visible counterpart of stars
and gas may be good targets as well, given their typical abundances and distances. In
addition, the clumpy distribution of subhalos residing in larger halos may boost the dark
matter signals considerably. In an era in which gamma-ray experiments possess, for the first
time, the exciting potential to put to test the preferred dark matter particle theories, a
profound knowledge of dark matter astrophysical targets and scenarios is mandatory should
we aim for accurate predictions of dark matter-induced fluxes for investing significant
telescope observing time on selected targets and for deriving robust conclusions from our
dark matter search efforts. In this regard, a precise characterization of the statistical and
structural properties of subhalos becomes critical. In this Special Issue, we aim to
summarize where we stand today on our knowledge of the different aspects of the dark
matter halo substructure; to identify what are the remaining big questions, and how we
could address these; and, by doing so, to find new avenues for research.
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MDPI Books offers quality open access book publishing to promote the exchange of ideas and
knowledge in a globalized world. MDPI Books encompasses all the benefits of open access – high
availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

Open Access
Your scholarly work is accessible worldwide without any restrictions. All
authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus
Authors and editors profit from MDPI’s over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
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Due to our global network and well-known channel partners, we ensure
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