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Motivation and idea Non-minimal coupling to gravity
Ordinary matter in our Universe originates from quantum fluctuations of the inflation during inflation.
Can dark matter be generated similarly? o Action in the Jordan frame:
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at scales kgyp =~ 20 Mpc | | How may this happen? — The field is heavy during inflation, but it can be light from then on.

Excitation of momentum modes during inflation and posterior evolution

f Evolution during inflation N After the modes become classical, solve their classical EOM:
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Classically Quantum mechanically ¢r + 3Hpp + (a2( 0 +m” +§ ) ¢ = 0.
The homogeneous field is damped away Higher momentum modes are excited due to Modes evolve here from left to right following straight lines:
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Reheating doesn't play an important role. Modes that spend longer in the blue or f Dark matter behaviour at late times 1 x
o L yellow regions are redshifted the most. The density power spectrum is peaked at the intermediate scale k, .
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Small scale modes reenter the horizon, The energy density is stored in clumps of comoving wavenumber k k..
start oscillating and are damped awayj Qmoving size k*_l. Isocurvature perturbations are small enough at the CMB scales. J
Results Discussion
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Zg;:;“ . nci g\é’rg dﬁcgdl and high-scale inflation, the right dark matter 1. Dark matter can be generated from quantum fluctuations of a
 The scenario is independent of any initial conditions. light scalar field during inflation.
e The production is purely gravitational, no other couplings are assumed. 2 A small non-minimal coupling to gravity suppresses

Large density fluctuations at intermediate scales are predicted. , : :
= 2 - Isocurvature perturbations at large cosmological scales.
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