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• Topological Defects

• Axion / Axion-like particles

• …



QCD Phase Transition & Domain Wall (DW)

Each vacuum is separated from the next by a barrier 

→ Domain Wall (defect)

𝜃 =
𝐴

𝑣𝑃𝑄

https://cds.cern.ch/record/2672353/files/fig_potential.png

Axion is coupled to gluon fields through 
Quantum Chromodynamics (QCD) interaction, producing an effective potential

(conventional)



DW Problem & DW Decay

It can be derived that

Domain Wall  Energy density per Area

Energy Density   can dominate the 

Universe

But we do not observe! → 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
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(My Work)
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