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SM fermions have PQ charges

—>experimentally attractive!
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Energy  PQ symmetry scale-- f,

Post-inflationary scenario



Domain wall problem for N,, > 2

When (more than) two vacuum degenerate, DW arises.

The energy density of DW is

Ppw = "
o is DW tension

|

The energy density of radiation is

DW eventually dominates the universe unless they collapse,



Axion-ALP potential
V(ay,a,) = A*(1 — cos(nyqa + nypa,)) + A*(1 — cos(ny1a, + ny,a,))

Npw = NqiNgyy — NypNyq

When N,,, = 1, the scenario is safe !

SU(5) | U(1)pg | SU(N)g | U(1)g
10 10 0 1 0
5* 5* 1 1 0
DF sz N 1 -1 1 0
H, 5 0 1 0
Hy, 5 -1 1 0
5 5 0 1 1
5 5 0 1 1
oge W 1 1/2 N 0
ad d |+| Onal P’ 1 1/2 N 0
X 1 0 N 1/2
Y 1 0 N 1/2




One generation

AI

Inflation ends =

U(1)pg ., U(1)s is broken
—>cosmic string is generated

ALP potential is generated
—>string bundle is formed and decays soon,

QCD axion potential is generated.

=30

=20

logy, (

-10

GeV )

10



More than One generation

Hysy —— Inflation ends R

fofy =t= U(1)pg.U(1)s is broken
—>cosmic string is generated

A =—— ALP potential is generated

—>string-wall network is formed. .
J PTA/Nanograv---possible

QCD axion potential is generated, and the
network decays due 1o the bias.
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