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Fast and improved cosmic ionization/thermal history
including dark matter energy injection
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I present a new public Python package, DarkHistory, for computing the effects of dark matter annihilation and
decay on the temperature and ionization history of the early universe. DarkHistory, which is fast, convenient,
and easy to use, simultaneously solves for the evolution of the free electron fraction and gas temperature, and
for the cooling of annihilation/decay products and the secondary particles produced in the process. DarkHis-
tory self-consistently includes the effects of both astrophysical and exotic sources of heating and ionization,
and automatically takes into account backreaction, where modifications to the ionization/temperature history
in turn modify the energy-loss processes for injected particles. To demonstrate some of DarkHistory’s capa-
bilities, I use it to determine the effects of dark matter annihilation/decay on the global 21cm signal, and also
on the epoch of reionization.
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