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Generalized Global Symmetries (GGS) have shown to be 
extremely powerful in deepening our understanding of QFT
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         associated with (due to) the presence of those 
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Non-invertible symmetries
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II. Gauge Theory (BF theory)

                                 

Describes discrete ( ) gauge theory(i)

Can be obtained from Abelian Higgs Model (AHM)(ii)

Describes non-trivial vacuum structure and selection rules(iii)
in terms of topological degrees of freedom 1 , 2
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(Q1) Can there be any IR-Universal (local) observable effect?

(Q2) Is this very exotic / pure academic setup?
         Or can this arise as IR-EFT of some standard UV QFT 
         relevant for particle physics?

Illustrate importance of studying carefully the effects of
remnant TQFT-couplings (GGS = essential tools)         
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Violation of 1 - inv localized on the 
string core

•

      ( )

This 'gauge anomaly' must be cancelled 
by an anomalous 2d QFT on 2

•

Anomalous 4 in "bulk" +•
     Anomalous 2 on the "boundary" = 0
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2d chiral fermions ○
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IV. UV-Completion from Standard QFT

We've seen that TQFT-coupling leads to(i)

Direct modification of 2d string worldsheet QFTa.
Different nature of superconducting current along the stringb.
New mechanism to trigger superconducting current c.

These non-trivial TQFT-coupling can arise quite easily from standard 
UV QFT

(ii)

Important to figure out remnant TQFT effectsa.
Incorporate in the EXP search strategies its impact on the 
phenomenology
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IV-2. Extended KSVZ with TQFT-Coupling [Brennan,Hong,Wang '22] 

Integrating out heavy fermions yields(i)

This is a pretty modest extension of the minimal KSVZ(ii)

Non-minimal charges of    remnant TQFT(iii)

We've seen that this TQFT-coupling leads to several, distinct physics(iv)

      



IV-3. Fermion Zero Modes [Brennan,Hong,Wang '22] 

Within the UV theory, the fermion (=boson in 2d) charge carriers
along the string can be explicitly determined

(i)

They are 2d fermion string zero modes of 4d Weyl fermions(ii)

Solving Dirac equation in the string/vortex background(iii)
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Conclusion and Outlook 

Non-trivial TQFT-Coupling or Topological Modification of a 
QFT can lead to interesting observable consequences.



Generalized Global Symmetry and their anomalies play the 
central role!



This is just the beginning! 

Applications: DM charged under topological force

Wealth of cosmic string physics

Axion-string + BF-string + Composite-string>
Non-Kibble mechanism for production?  >

Axion-YM (QCD) coupled to a TQFT : very rich!

Non-invertible symmetries

      



Thank you!

      


