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• Unifying framework to describe global symmetries & anomalies: SymTFT 
[Gaiotto/Kulp ’20, Apruzzi et al ’21, Freed/Moore/Teleman ’22, …]

‣ Democratic description of charged objects and symmetry generators.
‣ Gauging and quantum-dual symmetries via boundary conditions.

• Less explored extreme case:  related to -angles and axions.p = − 1 → θ

• Quantum-dual (d-1)-form symmetry  “decomposition” [Pantev/Sharpe ’05, 
Hellerman et al ’06]

→
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n ⟩ , 𝒪(R)
m = ΠR𝒪m

𝒵 = ∑R 𝒵R = ∑R ⟨ΠR⟩
•  decomposition into “universes” [Komargodski et al ’20]: ⇒ 𝒯(d−1) = ∐R 𝒯R

• “Stronger” than super-selection: universes separated by infinite-energy 
domain walls (“eternal false vacua” [Cherman/Jacobson ’20]).
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• Many more examples in orbifold models [Sharpe + collaborators, ’06 — now].
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Universes and (-1)-form symmetries

• Inserting  projects onto universe labelled by , 
corresponds to gauging the (d-1)-form sym with discrete torsion  [Sharpe ’19].

ΠR = ∑k χR(k) Wk χR ≡ R
χR

• Expectation: ’s have -form symmetry; 
described for orbifolds in [Vandermeulen ’22].

𝒯R d − (d − 1) − 2 = (−1)

• Equivalently: gauging (-1)-form symmetry = “summing” over .𝒯R

• (-1)-form symmetry “acts on labels (couplings [Codorva/Freed/Lam/Seiberg ’19]) ”.R

➡ As quantum-dual pairs of symmetry, should have natural description in 
Symmetry TFT (SymTFT).
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• Relationship to anomaly theory [Freed ’14]: if  is a gapped interface, then 
“RHS” is anomaly theory; without :  is “relative” theory.

𝔅sym

𝔅sym 𝔅phys
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‣ After interval reduction,  dynamical  gauge field in d-dim. theory 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• B.c.’s are states  of SymTFT; analogous description of .|𝔅sym; ̂c⟩ |𝔅sym; b̂⟩
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2π ∈ ℤ ∫ Tr(F2) = ∫ N
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‣ Project back: , and path-
integrate over  and  can be any integer.
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2π (dλ3 + c4)
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b ∧ dc4 + S𝔅sym ↝ S4d = S(θ)

YM + Stop

• “Standard” YM: S𝔅sym = i
2π ∫ b̂ ∧ c4 ↝ S4d = SYM + ∫ b̂Tr(F2)

• Gauge full  (flat) by  
, so no instanton sum at all!

U(1)(−1) Stop[b, r3] = i
2π ∫ b (Tr(F2) − (dr3 + ̂c4))

⇒ ∫ Tr(F2) = ∫ (dr3 + ̂c4) = ∫ ̂c4

• Conveniently describes mixed anomaly / 4-group with 1-form symmetry: 
, incorporates / generalizes findings of [Tanizaki/Ünsal ’19]Sbulk ⊃

iα
2π

∫ db ∧ B2 ∧ B2
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8π2 b ∧ a1 ∧ f̄2)

•  [Nardoni et al ’24]:  global symmetry in 2db = b̂ ∈ ℤ ℤ(0)
b̂K

× U(1)(1)

• What about shifts of ?  non-invertible 0-form in 2d?b ↝
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Summary & Outlook

• SymTFT naturally incorporates (-1)-form symmetries and decomposition with 
all bells and whistles.


‣ May enhance symmetry category (4d  2d example).


‣ Dynamical gauging of (-1)-form gives axions  new approach to Strong-CP-
problem? [see also Aloni/García-Valdecasas/Reece/Suzuki ’24]


‣ Topological point operators omnipresent in geometric engineering of string 
theory, but not studied so far…
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Thank you!


