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Production of DWs from an axion

Universe high-T after inflation:cooling of primordial soup

@ Axions are caracterized by a spontaneously broken
U(1) symmetry with periodicity f,
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@ Formation of DW for T' < A
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Formation of domain walls

Blasi, Mariotti, Rase, MV

Two types of walls: 0—m T — 27
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Approach to scaling (using Cosmo-Lattice) [25XX J:Blasi, Mariotti, Rase, MV
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DW domination and collapse

@ DW domination

Qpw  maf? L
Qpw ~ 0H ~mgf°H — a DW d tion at Tyom =~ /0 /M,
DW ~ O Mo fo o x 0, = omination at Ty o /M,

@ Solution: DWs have to decay at Tonn > Tdom
@ Introduce a bias:
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@ See-saw model: breaks L number
o 1 _
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L
DW—genesis: idea [2411.13494]: Mariotti, Nagels, Rase, MV

@ See-saw model: breaks L number
o 1 _
['L = yN(HL)NR + §MNNIC%NR + h.c.

@ Coupling between an axion and the lepton number

CLauaju
fo 78
@ Moving non-trivial profile for the axion breaks both CP and CPT

Lo 1 = =Lyl L=Lej+L,
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@ Boltzmann equations deduced
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DW- genesis: ldea [1504.07917]:Daido, Kitajima, Takahashi, [2411.13494]: Mariotti, Nagels, Rase, MV
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Production and wash-outs coming from HL — N, LH — HL (usually called wash-outs)!




Domain wall |eptogenesis [2411.13494]: Mariotti, Nagels, Rase, MV
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Domain wall |eptogenesis [2411.13494]: Mariotti, Nagels, Rase, MV
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Parameter space for DW_genesis | [2411.13494]: Mariotti, Nagels, Rase, MV

vy =04, ca=1, A§=10"°
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Parameter space for DW-genesis |l [2411.13494]: Mariotti, Nagels, Rase, MV

Two types of walls: 0 — T, ™ — 2w

V=04, ca=1, A§=10"2° (Suppressed)
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Suppression &~ O(1 — 10) x Af
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GraV'tat'OnaI wave Spectrum [1002.1555]:Hiramatsu, Kawasaki,Saikawa, [25XX.]:Blasi, Mariotti, Rase, MV
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GW Signal and Ieptogenesis [2411.13494]: Mariotti, Nagels, Rase, MV
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DW-genesis: generation of baryon number independent on CP-violation in the couplings
Suppressions from matter domination and opposite DWs
DWs are copious source of GWs
observable GW signal and successful DW-genesis seem mutually exclusive
Model of leptogenesis
We have explored several other realisations
Thank you ;)




