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Gravitational

« Strong gravitational field can produce particles
out of vacuum.

« Analogue: Schwinger effect
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Gravitational Pz

« EOM for particle production:

(07 — V? + a*mZg](ax) = 0
1

« Production induced by time-varying a and R !
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« A class of inflaton potential...
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Relic density

e—foldings at horizon crossing
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comoving density: a’n/a
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|Isocu
o Isocurvature Is also generated.

Souty= ot _ ony (DM-photon isocurvature)
npm n'y
adiabatic density isocurvature density
inhomogeneity inhomogeneity
Spm,y =0 Spmy # 0
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Planck 2018 gives isocurvature constraint §_iso < 0.035

daniel J. Chung
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Relic Abundance Constraint (Tgy=10*GeV)
Relic Abundance Constraint (Try=10*GeV)
Relic Abundance Constraint (Tr,=10°GeV)
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« Supermassive particles can be produced by
gravity during inflation sourced by alpha-
attractor potentials.

 This process generates isocurvature
perturbations, which we may be able to detect
In the future.
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