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What Did EDGES Measure?
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The Global 21-cm signal

T,
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Assuming any of these scenarios, we ask our main question...



The Main Question:

How does the EDGES signal (or an EDGES-like signal)
constrain decaying/annihilating DM models?
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Temperature Histories with DM
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Structure Formation

N

dn oW 2
boost dM d_M(M z) dr 4zr= (v (r)ps ;. (1)

I—Ialo Mass Functlon
Used to integrate halo boost over all halos ‘
in the universe.

Again, uses input fl‘Om N-Body ' .

simulations
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Now assume
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Warm Component of DM: Halo Mass Cut-Off

rr

] J A
boost ~ |dM —n(M, )| drdar? (vz(r))pflaw(r)

am ),

Warm, interacting component
cannot be bound to small halos,
but can to large halos

Assume cold, non-interacting
DM is dominant —
forms halos as usual




Warm Component of DM: Halo Mass Cut-Off
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Warm Component of DM: Thermal Velocity Boost
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Recap

# The global 21cm signal puts an upper bound on 7, at 7z ~ 17.2

+ |f EDGES is verified, we are forced to consider non-standard

temperature histories, or background 21cm radiation sources

= Either way, the global 21cm signal can constrain
decaying/annihilating DM models by bounding how much
energy can be injected into the universe

+ Structure Formation must be treated carefully for the p-wave
annihilation case, as well as any non-zero DM thermal velocity.
These two effects are the main contributions to the p-wave
constraints.
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