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Coannihilation in a simple model
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Coannihilation in a simple model

2
Mg

2 My o Y o My o
LD =707 = 97 = S = X7 — omyxd)
¥
v >Am>< ) —— X
0 K 1

¢



Coannihilation in a simple model
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Coannihilation in a simple model
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Sterile coannihilation:
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Relic Density vs Mass Splitting
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Exponentially lighter
than the weak scale
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Naturally avoids the CMB
bound for sub-GeV DM

Sterile
coannihilation: the
relic density is
Insensitive to the DM
coupling

DM annihilation cross-section
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Sterile coannihilation realizations

Annihilation to Annihilation to Dark
SM particles Sector (DS) particles



Sterile coannihilation realizations

Annihilation to Annihilation to Dark
SM particles Sector (DS) particles

Need coupling to radiation

TDM ~ CL_l

1. Introduce dark light degrees of freedom

Tdark # TSM

2. Couple the Dark Sector to the SM
Tdark — TSM
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Coupling to the SM: Higgs portal
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The DM scalar mixes with the SM Higgs
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Higgs portal phenomenology

e Require DS and SM
equilibrium at DM
freeze-out
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Higgs portal phenomenology

* Require DS and SM
equilibrium at DM
freeze-out

 Constraints from
meson decays on
the ¢-Higgs mixing
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Higgs portal phenomenology

Require DS and SM
equilibrium at DM
freeze-out

Constraints from
meson decays on
the ¢-Higgs mixing

CMB constraints on
light degrees of
freedom (Neg)

BBN constraints on
late ¥ decay
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Higgs portal phenomenology

my =m,/2, 16| =107

e Future experiments
looking for long-lived ¢
can probe new
parameter space
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