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    Success of axion theory hinges on first solving domain wall problem!
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II. "Non-invertible Axion Domain Wall Problem" 
   (Clay Cordova, Sungwoo Hong, Liantao Wang '23)

For given choice of the global structure of and anomaly coefficients, axion-
SM theory can contain non-invertible-type as well as regular (invertible-type) 
domain wall defects. Any of these topological defects in the early universe is 
inconsistent with cosmological observations, and therefore should be made 
unstable or removed from the spectrum.
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1. We found that the most well-known GUTs can not lift the vacuum degeneracy
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    These small instantons can break non-invertible symmetries.

    In all these cases, "index of embedding ( )" = 1

    So, either anomaly coefficients " " in GUT should be 𝐔𝐕

           or extra structures have to be supplemented to cure the DW problem 
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