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Dark Matter production
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Many freeze-out variants:

e Hidden Sectors

e Zombie DM [2003.04900]
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Dark Matter production
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Many freeze-out variants: Less freeze-in variants:
* Hidden Sectors

Here: freeze-in with exponential
e Cannibal DM [1607.03108] instead of linear growth!
e Zombie DM 12003.04900] 2103.16572], [2104.05684]
Hryczuk, Laletin
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Infection of the thermal bath
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Infection of the thermal bath
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Boltzmann equation:
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Infection of the thermal bath
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Assumptions: Boltzmann equation:

® fy=fy=exp(-E/T)
o fy=A(T)exp(—E/T)
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Infection of the thermal bath
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Assumptions: Boltzmann equation:

® fy=fy=exp(-E/T) .
SR, — . 1
o f.— A(T)exp(—E/T) } [nx Ny <‘7X¢ XXU>711/)”X]

YX = nx/s 7 YQ(C) exp (3/ % R(x)> R — <UX¢_3>)I(_7I(U>17Z¢
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Infection of the thermal bath
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Evolution of the Dark Matter abundance
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Evolution of the Dark Matter abundance
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Evolution of the Dark Matter abundance
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Model building?

e Natural way to realize (00)g < (00)?
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Model building?

e Natural way to realize (cv)g < (00)?

* Yes! Add DS mediator and mass mixing

L C —=om(Px+ x¢) — gxVx
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Model building?

e Natural way to realize (cv)g < (00)?

* Yes! Add DS mediator and mass mixing
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Application to sterile neutrinos

* Sterile neutrinos have been a compelling DM candidate
— Production via Dodelson-Widrow machanism

e But...
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Application to sterile neutrinos

* Sterile neutrinos have been a compelling DM candidate
— Production via Dodelson-Widrow machanism
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Abazajian al. 2203.07377

Phase Space (only DW)

2 0 50
ms [keV]

Marco Hufnagel 6



Application to sterile neutrinos
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Application to sterile neutrinos
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Cosmological evolution

Rapid DS thermalisation via
VsVs — ¢, P — VsVs
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Cosmological evolution
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Cosmological evolution

Rapid DS thermalisation via
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Cosmological evolution

Rapid DS thermalisation via
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Cosmological evolution
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Cosmological evolution
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Cosmological evolution
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Cosmological evolution
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Cosmological evolution
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Cosmological evolution
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Cosmological evolution
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Viable parameter space
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Conclusions

* New non-thermal production mechanism for DM
involving exponential growth

* Interesting phenomenological consequences

* Pandemic production can realize a minimal model
for sterile neutrino dark matter

— Potentially testable in the future
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