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Search for TeV decaying dark matter from the Virgo
cluster of galaxies
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Galaxy clusters’ dynamics constitute a major piece of evidence for the existence of dark matter in astrophysical
structures. The decay or annihilation of dark matter particles is hypothesized to produce a steady flux of very-
high-energy gamma rays correlated with the direction of a cluster of galaxies. The Virgo cluster, being only
~16 Mpc away and spanning several degrees across the sky is an excellent target to search for signatures of
particle dark matter interactions. The High Altitude Water Cherenkov (HAWC) observatory, due to its wide
field of view and sensitivity to gamma rays at an energy-scale of 300 GeV—100 TeV is well-suited to perform
the aforementioned search. We perform a search from the Virgo cluster for gamma-ray emission, assuming
various dark matter sub-structure models using 1323 days of HAWC data. Our results provide the strongest
constraints on the decay life-time of dark matter for masses above 10 TeV.
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