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Cosmology with prompt cusps
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Every dark matter halo forms with a p o< r<sup>-1.5</sup> density cusp at its center. This prompt cusp has a
mass comparable to the cutoff scale in the spectrum of initial density perturbations. For warm and interacting
dark matter models, prompt cusps significantly influence the structures of low-mass halos, so they are an
important consideration for efforts to use satellite galaxies, strong lensing, and stellar streams to constrain
the dark matter mass and interaction properties. For annihilating dark matter, prompt cusps amplify the
annihilation rate an order of magnitude above previous predictions. I will present the basis for prompt cusps
in simulations and theory, including new results showing how each halo’s central cusp depends on the dark
matter model. I will also discuss two observational tests of dark matter that prompt cusps enable: the measured
kinematics of dwarf galaxies can strongly constrain warm dark matter, while gamma rays from galaxy clusters
strongly constrain annihilating dark matter.
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