Inflationary Schwinger Dark Matter Production
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Can generate DM with mass m, > H.,q which would be
exponentially suppressed in purely gravitational production




Schwinger Current in de-Sitter

M. Bastero-Gil, P. B. Ferraz, A. Torres Manso, L. Ubaldi, RVM: PRELIMINARY
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We find strictly positive conductivities and in the conformal limit
and similar results for both fermions and scalars
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(Kobayashi ehol: 14084141 and Banyeres 4,61 1B09.08222)



Summary and Conclusions

» Have presented an (non-thermal)
dark matter production mechanism

» Can generate observed relic abundance for ‘dark electron’
masses in the range 0.1eV < m, < 101 GeV
(lower limit of 100 eV for fermions)

» Viable even in the conformal limit (massless) when purely
gravitational production is absent

» Also viable in the m, > H.,q regime where purely gravitational
production is exponentially suppressed

» Examining current in de-Sitter space

» Examining backreaction and reheating effects
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Constraints on Model Parameters

No-Thermalization within dark sector (or with SM)

<5 ﬁxe% 17

end

No Schwinger backreaction
o<1

No backreaction on inflaton dynamics

E
P24 < pmd = 1 < < 10°

end

Visible sector must have more energy density than dark sector
at end of reheating (to ensure matter radiation equality)
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Producing a Dark Electric Field

To have a current need a (background) dark E-field
In principle any inflationary VDM mechanisms can work

Inspired by models

1 .
Esource(Auv(z)) = 5 u¢8u¢ + V(¢) + %¢FWFW

Can reproduce observed for:
peV < my < TeV, 100 GeV < H < 10M GeV

(Bastero-Gil, Santiago, Ubaldi, RVM: 1810.07208, 2103.12145)
Dark E-field in energy density spectrum

Coherence length size of the horizon at end of inflation



Energy density spectrum at end of inflation
(Mar Bastero-Gil, Jose Santiago, Lorenzo Ubaldi, RVM: 1810.07208, 2103.12145)
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Power spectrum is peaked at very small scales (~ cm — km)
= power suppressed at CMB scales evading isocurvature limits
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