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* Topological Defects

 Axion/Axion-like particles



QCD Phase Transition & Domain Wall (DW)

Axion is coupled to gluon fields through T >>T
Quantum Chromodynamics (QCD) interaction, producing an effective potential
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DW Problem & DW Decay

It can be derived that
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Bimg VP

Domain Wall Energy density perArea 0pw = NZ

Energy Density p~R 1~ H can dominate the

Universe
But we do not observe! 2 DW Problem

(DW extend through the string-wall network)

* Introducing some bias field to interact with

PQ axion

—> Causing a biased potential term = only

one true vacuum > DW decay

1. Degenerate axion potential (no bias) 2. Biased total potential
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« Minima are degenerate: V,,;; =V}, » Degeneracy lifted: V,,,; — V,, =~ 27e

+ Domain walls between vacua are stable. « The vacuum at 8 = 2mn with larger n is preferred.



o Following Ibe et al. (2020) and Hao et al. (2025), introduce a bias
field S coupled to P:

VP, S) = \p(|PP? - 22) + 7S g0
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21¢12 m
+ m2|S|> + (m!E!Mgﬁ“‘S P€+h.c.)

o The mixing term S™P’ creates a bias potential — a tilt lifting the
degeneracy between vacua.

KSVZ axion coupling:
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(My Work)

@ Model sits within reach of
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o Higher 35 accessible by
JWST

@ Connects particle theory to B LT oo

~@~ our model (B, = 2 x 10*%)
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