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We make the observation that baryon asymmetry, as
observed in the universe, can be generated thanks to
the metric perturbations originated during
cosmological inflation, with no need to introduce new
phenomenology. We analyse the inflationary and
reheating scenarios in which the produced asymmetry
is enhanced.

Baryon asymmetry

The excess of matter over antimatter is one of the
long-standing problems in cosmology. The latest
Planck measurements put this asymmetry at

This amount that cannot be originated only with
processes within the Standard Model.

Gravitational leptogenesis

Leptogenesis is one of the most interesting proposals
to generate baryon asymmetry. If lepton number
violation is achieved by some mechanism, this can be
translated into baryon number through electroweak
sphaleron processes.

The gravitational leptogenesis proposal relies on a
spacetime with a gravitational-wave background with
a preferred handedness. This chirality triggers the
generation of leptons through the chiral gravitational
anomaly, which can occur because there are no right-
handed neutrinos in the Standard Model.
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Lepton number
divergence

Topological
source

“Right” minus “left” 
particles (-3 in the SM)

A standard inflation yields the same probability distribution for left and right-handed
gravitational waves, so the expected value for leptogenesis is zero. However, our universe is a
particular realization of this Gaussian process! Non-vanishing variance (3 free parameters):

THE MECHANISM

Inflation

Reheating

Our Universe

• The universe rapidly grows, with ~constant growth 
rate 𝐻!.

• Vacuum fluctuations of the inflaton field generate 
metric perturbations.

• The inflaton decays, heating the universe up to 
temperature 𝑇"#.

• Metric perturbations source lepton number 
variance 𝑛$% ≠ 0.

• Effective equation of state 𝑝 = 𝑤𝜌.

• Filled with the Standard Model particles.

• Electroweak sphalerons convert lepton into baryon 
asymmetry.

• Observables: Big Bang Nucleosynthesis, CMB…
t
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RESULTS
• The figure shows the predicted baryon

asymmetry rms for different reheating
temperatures 𝑇"# and equations of state 𝑤,
at fixed inflation scale 𝐻! = 10&'GeV.

• The solid black line corresponds to the
observed abundance, whereas red and blue
regions depict under and overproduction,
respectively.

• Production is enhanced for low reheating
temperatures and stiff (𝑤 > 1/3) equations
of state.

• Gravitational leptogenesis is a suitable mechanism for generating baryon asymmetry even
without new couplings.

• High inflation energy scales, and low-temperature stiff reheating scenarios enhance this
mechanism.

• Stiff reheating increases small-scale gravitational-wave amplitude: Possibility to test with
future gravitational-wave detectors (ongoing work).
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