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Abstract
Searching for dark matter with the Fermi-LAT and through new experimental ideas.
By
Andrea Massari

The evidence for dark matter is overwhelming. We know where the dark matter is, how
much there is, but we do not know what type of particle it consists of. Experimental
efforts, as well as theoretical, have tried to shed light on its identity. On the experimental
side, “indirect detection” aims to detect stable leptons, baryons, or photons resulting from
the annihilation or decay of dark matter particles in outer space. On the other hand,
“direct detection™ experiments have the goal to reveal interactions of the dark matter
particles with electrons or nuclei in a detector on Earth. To date, none of these endeavors
has found convincing evidence for dark matter detection.

In this talk I will describe two ideas to constrain and probe dark matter. One
project focuses on indirect detection, where we used all-sky data from the Fermi-LAT
gamma-ray space telescope. We developed a new method to optimize the choice of the
data subsets used to derive constraints on theoretical models, with the aim of making the
bounds as strong, and yet conservative, as possible. The other project is on direct
detection. Here we propose a new experimental concept to probe dark matter with masses
as low as 1 MeV. The experiment is sensitive to possible interactions between dark matter
particles and electrons within a scintillating target material under cryogenic conditions.
Such interactions could eventually produce one or more photons. These photons could be
revealed using state-of-the-art zero-dark-count single-photon detectors such as MKIDs or
TES. The proposed experimental concept could open up vast new regions of the dark
matter parameter space.
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