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Abstract: The 21-cm signal provides a novel avenue to measure the thermal state of the universe during cosmic dawn and reionization, and thus a
probe of exotic energy injection such as those from decaying or annihilating dark matter (DM). These DM processes are inherently inhomogeneous:
both decay and annihilation are density dependent, and furthermore the fraction of injected energy that is deposited at each point depends on the gas
ionization and density, leading to further inhomogeneities in absorption and propagation.

In this talk, I will present a new framework for modeling the impact of spatially inhomogeneous energy injection and deposition, accounting for
ionization and baryon density dependence, as well as the attenuation of propagating photons. Our simulation code, DM21cm, is the first complete
inhomogeneous treatment of the effects on the 21-cm power spectrum under exotic energy injection. With our pipeline, I will present the sensitivity
forecast of the upcoming HERA 21-cm power spectrum measurements to DM decays to photons and electron/positron pairs.

Pirsa: 24020077 Page 1/35



Pirsa: 24020077 Page 2/35



Pirsa: 24020077 Page 3/35



Pirsa: 24020077 Page 4/35



Pirsa: 24020077 Page 5/35



Pirsa: 24020077 Page 6/35



Pirsa: 24020077 Page 7/35



Pirsa: 24020077 Page 8/35



Pirsa: 24020077 Page 9/35



Pirsa: 24020077 Page 10/35



Pirsa: 24020077 Page 11/35



Pirsa: 24020077 Page 12/35



Pirsa: 24020077 Page 13/35



Pirsa: 24020077 Page 14/35



Pirsa: 24020077 Page 15/35



Pirsa: 24020077 Page 16/35



Pirsa: 24020077 Page 17/35



Pirsa: 24020077 Page 18/35



Pirsa: 24020077 Page 19/35



Pirsa: 24020077 Page 20/35



Pirsa: 24020077 Page 21/35



Pirsa: 24020077 Page 22/35



Pirsa: 24020077 Page 23/35



Pirsa: 24020077 Page 24/35



Pirsa: 24020077 Page 25/35



Pirsa: 24020077 Page 26/35



Pirsa: 24020077 Page 27/35



Pirsa: 24020077 Page 28/35



Pirsa: 24020077 Page 29/35



Pirsa: 24020077 Page 30/35



Pirsa: 24020077 Page 31/35



Pirsa: 24020077 Page 32/35



Pirsa: 24020077 Page 33/35



Pirsa: 24020077 Page 34/35



Pirsa: 24020077 Page 35/35


