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How can we match 
infinitely many quantities 
with only one ground state?

























See Shinsei Ryu’s talk
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INVARIANTS
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See Ryu’s talk for more examples
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DISCLAIMER: Our formula is slightly more complicated than the above, technical detail that I skip
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Unifies many previous results
Kitaev-Preskill 2006, Levin-Wen 
2006, … lots and lots! Also related: 
Sheffer-Fan-Stern-Berg-Ryu 2025
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QUESTION: Is this enough to completely determine the IR TQFT?

IDEA: If TQFT is non-degenerate, one has universal construction. But often the TQFT is 
degenerate — there are states in  that arise from  decorated with 
defects, when the TQFT is also unitary one can extend universal construction 
(McNamara talk @ NYU, November 2025)

Z(Md−1) Z(Md)









4-partite entanglement invariant: as long as the regions are large enough captures IR behavior
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This relation generalizes in d-
dimensions: (d+1)-parties maps 
to d-symplex
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Relation to Sakura’s talk














