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In a few words. ..

We show that

in R2-inflation
the most universal interaction
— gravity —
fully responsible for the reheating
is also capable of producing

dark matter (free heavy fermions)

and
baryon asymmetry (leptogenesis via see-saw sterile neutrinos)
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0 Motivation: Phenomena Observed but Unexplained within the SM
@ Re-inflation and reheating

© Dark Matter: fermions of 107 GeV

e Baryon asymmetry: non-thermal leptogenesis with seesaw
neutrinos

e Summary
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Motivation: Phenomena Observed but Unexplained within the SM

Neutrino Oscillations: Masses and Mixing
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http://hitoshi.berkeley.edu/neutrino/ arXiv:0806.2237
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Motivation: Phenomena Observed but Unexplained within the SM

Baryons and Dark Matter in Astrophysics
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Motivation: Phenomena Observed but Unexplained within the SM

Baryons and Dark Matter in Cosmology
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Motivation: Phenomena Observed but Unexplained within the SM

Cosmological parameters: Qpy = 0.22, Qg = 0.046

20

arXiv:0804.4142

Dmitry Gorbunov (INR)

Baryon density £42
0.01 0.02 0.03

AL .U R s

hlomald

EBN

OB

T Hm‘m ! T
17“

Baryon-to-photon ratio 1 x 10"

Scalaron the Mighty

http://pdg.1lbl.gov

08.06.2010, Kolomna 8/21



Motivation: Phenomena Observed but Unexplained within the SM

Inflationary solution of Hot Big Bang problems
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Motivation: Phenomena Observed but Unexplained within the SM

True Extension of the Standard Model should

@ Reproduce the correct neutrino oscillations

@ Contain the viable DM candidate

@ Be capable of explaining the baryon asymmetry of the Universe
@ Have the inflationary mechanism operating at early times
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R2-inflation and reheating

Inflation: R? term
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generation of (almost) scale-invariant
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R2-inflation and reheating

Post-inflationary Reheating: provided by gravity

S;jnl-;tter = S(gllW(PaA/.Lw . ) - Srﬁgtter = S(QMVquvAu" . )
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for free (in the Jordan frame) scalar and fermion field:
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R2-inflation and reheating

Reheating: decay of scalarons

Py = M39%/2=myny — prag o T*

m3 2\ 2
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astro-ph/0612569

for the SM with 4 scalar degrees of freedom:

Tren~ 4 x 10° GeV
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Dark Matter: fermions of 107 GeV.
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Dark Matter: fermions of 107 GeV.

Dark Matter generation in scalaron decays

The same universal messenger: gravity
Py = m§¢2/2 = My Ny — Ppm = Mpm Npm
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Heavier stable particles are excluded!
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Baryon asymmetry: non-thermal leptogenesis with seesaw neutrinos
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e Baryon asymmetry: non-thermal leptogenesis with seesaw
neutrinos
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Baryon asymmetry: non-thermal leptogenesis with seesaw neutrinos

Seesaw neutrinos from scalaron decays
The same universal messenger: gravity
Po = M592/2 = myny — py = My Ny

. T
LIF = iNgyHOuN) — Yo La NS — ?’N,CNH— h.c.

n M, 2
o (Tren) = 0.7 x107° x (7’ ) :

5x 1012 GeV
seesaw mechanism: neutrino of My > 1010 GeV decays before reheating:
2 Am? 2
V M/ 2 atm M/
mvaﬁ:_;yalﬁlyﬁlv er:EzaHya” ~Tor 2
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Baryon asymmetry: non-thermal leptogenesis with seesaw neutrinos

Lepton asymmetry from seesaw neutrino decays

Only the lightest sterile neutrino contribution (I =1,2, My < M) is
enough

5 _ [(No— hi)—T(Ny — i) _ M \VAMey,
L pr—

tot ~ 2
FM 6nv

an order of magnitude estimate for the asymmetry right before the
reheating

A =8 - —<1.7x10 " x M ’
L= =% s 5x102Gev )
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Summary

Summary

Simple inflationary model R?
extended by three sterile fermions (neutrinos)
explains

@ active neutrino masses and mixing angles
@ DM as 107 GeV free fermions

@ baryon asymmetry via leptogenesis with seesaw sterile neutrinos
of 10'2-10"3 GeV

All this is due to universal coupling of scalaron to matter provided by
gravity
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