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disordered Ising phases

* Generalizations: Any non-anomalous
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d-dim creates a different (d+1)-dim model. QQ

+ Anomalous symmetries: Classification
based on 1D tensor networks and 2D
group case generalization.

(Finite, lattice, Hamiltonians)
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Gauging: Localizing a global symmetry by adding gauge fields (qubits)
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Gauging: Localizing a global symmetry by adding gauge fields (qubits)
[Haegeman et. al. Phys. Rev. X 5, 011024 (2015)]
[D. Williamson. Phys. Rev. B 94, 155128 (2016)]

HTFI 5

Local symmetry X;_,X;X; (Gauss Law) ——What happens if we gauge again?

Emergent symmetry: [Hrpp, 2] = 0
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What happens at the boundary?
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@ Abelian groups, TN, symmetric phases & gapped boundaries... [B. Vancraeynest-De Cuiper & JGR, Quantum 9, 1852 (2025)]
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[JGR, PRB 112,125134 (2025)]
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¢ 1+ 1+
Linear SS: Generalized anisotropic & X-hypercube models (fol 2D TC). X (Hz:l( e )) , 2 (H L )

€«

1+ g1 ;1:1(1-%@)
d=3 (0,1)«>(1,1) Planar SS to loops (1-f) in planes: 4D model foliated by 3D TC

€«

>k Different 1D gauging: Kramers-Wannier —> Kennedy-Tasaki: Haldane phase to maximally broken
phase of Z, X Z,. (Twisting the gauging map by a 2-cocycle a of G: & — &)

X Z X7 is a projective rep.: X?X* = a(g, h)X*
§ L X 8 R () ? h
H;glk(a) — Z Xga Xg+ AT :
X 2 7 £ (Paulis X, Y, Z as a proj. rep. of Z%: XY=iZ & XZ =-7X)
4 X

X Xy # XX, XIX7 = X7X?

Reduce Topo. Order: (Z, X Z,,a) — TC+confinement +dipoles

[JGR, PRB 112,125134 (2025)]
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| Anomalous 2D symmetries: TN approach |
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