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Searching for dark matter in dwarf galaxies with 14 years of
observations of the Fermi Large Area Telescope

SILVA, Leandro; VIANA, Aion

leandro.silva@ifsc.usp.br

Astrophysical observations and cosmological evidence suggests that dark matter (DM) constitutes ∼
84% of the matter density of the Universe. Many particle DM candidates are predicted to annihilate or
decay into energetic Standard Model particles, and depending on the DM particle mass and annihilation
cross section or decay rate, these interactions may produce γ rays. (1) In this work, we selected 15 dwarf
spheroidal galaxies (dSphs) to analyze eventual excess of gamma rays from 14 years of observations of
the Fermi Large Area Telescope (Fermi-LAT), and interpret it as coming from DM annihilation. These
targets are excellent objects for this analysis because of their proximity, large abundance of dark matter
and, most important, the absence of observational evidence for other non-thermal astrophysical processes
that could produce γ rays. In light of the above, we evaluated the detected signal using a maximum
log-likelihood method, creating a test statistic (TS). Eventual detections produce a TS>25, for signals
with lower TS we present γ-ray flux upper limits between 500 MeV and 500 GeV. (2) In the absence of a
significant signal detection, we combine the Fermi-LAT observations of all 15 dwarf galaxies to constrain
the dark matter annihilation cross section for dark matter particles with masses between 2 GeV and 10
TeV in different DM particle model scenarios.
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