Cusp-to-core conversion from late-time dark matter oscillations
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ABSTRACT

Dark matter—anti-dark matter (y — y) oscillations can
cause the reactivation of DM annihilations during struc-
ture formation, eliminating cusps from galactic DM pro-
files while respecting constraints from BBN, CMB, and
the observed DM relic density.

OSCILLATION FORMALISM: TWO MODELS
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For annihilations to recouple during structure forma-
tion, the oscillations should start before ~ 0.1 Gyr, so
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assuming m, ~100 MeV. Annihilations could decouple
in the early universe while still being important in over-
dense environments at late times.

EARLY COSMOLOGY

Following [1, 2], the quantum Boltzmann equations are

Model 1 (falvor-sensitive vector mediator)
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Model 2 (falvor-blind scalar mediator)
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Figure 1: Comoving density Y x 10" vs. z = m, /T.
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Figure 2: log,  p, vs. log;, 7. Evolving p """ for ~10 Gyr
In a dwarf spheroidal galaxy and a cluster of galaxies.
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