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Motivation

Axiogenesis (arXiv:1910.02080v2):

Mechanism of spontaneous baryogenesis through the axion kinetic misalignment

PQ genesis:

Mechanism of spontaneous baryogenesis through the axion kinetic misalignment



Outline

 Leptogenesis driven by majoron (arXiv.2311.09005v2)

PQ pole inflation (arXiv.2310.17710v2)
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After Spontaneous symmetry breaking U(1)g_;, B-L charge stored in the axial rotation
convert to the B-L charge for lepton (lepton asymmetry)
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After Spontaneous symmetry breaking U(1)z_;, B-L charge stored in the rotation of Majoron
convert to the B-L charge for lepton (lepton asymmetry)

PQ genesis

1 .
—Lint = yoPQQ + 2 Z yn, PNN + Z Yo arla HNT + h.c. (For KSVZ)
I a,l
After Spontaneous symmetry breaking U(1)po, PQ charge stored in the rotation of axion
convert to the PQ charge for heavy quark and Right handed neutrino

Difference: For B-L charge, PQ complex field is neutral, so we just imposed B-L explicit breaking
by considering Seesaw mechanism.



Outline

"PQ mechanism is the theory solves the Strong CP problem
by causing axions to settle down into a QCD vaccum”

PQ pole inflation (arXiv.2310.17710v2)
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Inflation can be driven by PQ field in the Einstein frame if PQ field is conformally coupled to
gravity

Large non zero axial velocity (=PQ charge) was produced from PQ explicitly breaking potential
originated by Quantum gravity effect during inflation.
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end end Post-inflationary dynamics
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If axion is wave dark matter, then Yy is uniquely fixed 109GV
9
(axion dark matter) 2mg,Yy =~ 0.44 eV f—)

By considering the above cogenesis conditions, we get the observed baryon asymmetry
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If Cogenesis requirements are satisfied
in the PQ pole inflation scenario,

1. horizon(flatness) problem

: 2. Baryon asymmetr
| . Bary y y
We can explain 4 problems! 3. DM abundance

4. Strong CP problem
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q Weyl transformation
Set up S\ —

« We set the PQ fields with non-conformal gravitational interactions in the Jordan
frame.
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1. [Inflation models with Peccei-Quinn symmetry and axion kinetic misalignment,
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For the conformal coupling,
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Weyl transformation

Set up JASVAY p—
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Inflation model constraints

We consider the case ( =1

Slow-roll inflation
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Axion quality problem
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Upper bound of initial velocity

At the end of inflation, axial velocity is
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If A, is too large, it may violate EDM bound or inflation from PQ conserving potential
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Post-inflationary evolution

Canonical normalization
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Inflaton condensation
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Reheating
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PQ pole inflation in KSVZ model:
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Reheating
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PQ pole inflation in KSVZ model:
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Evolution of axion velocity

g.end is upper bounded from

1. axion quality problem Veo > Vpor
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