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Reporting on:

– The Character Map In Nonabelian Cohomology (esp. §9)

– Complete Topological Quantization of Higher Gauge Fields

– Higher Gauge Theory via Differential Nonabelian Cohomology

– Higher Superspace Supergravity and its IR-Completions

https://ncatlab.org/schreiber/show/The+Character+Map+in+Non-Abelian+Cohomology
https://ncatlab.org/schreiber/show/Edinburgh+2025
https://ncatlab.org/schreiber/show/Zagreb+2026
https://ncatlab.org/schreiber/show/Nesselwang+2026
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Recall: IR-Completion of Maxwell
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dff(X3;Z) E2 ∈ H2
dff(X3;R)

duality-symmetric
IR-completion Â1 ∈ H2
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Topological Quantum States
Note: Topological observables are
locally constant functions on (reduced) phase space
as such have trivial Poisson brackets ⇒
quantum algebra nonperturbative beyond formal quantization
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Topological Light-Cone Quantization
For spacetimes of the form X1,d ≃ R1,1 ×Xd−1

Xd ≃ R1 ×Xd−1

observables
are Pontrjagin
∗-algebra

TopObs0(Xd;A) ≃ H0(Ω Map∗(Xd−1
∪{∞},A);C)

≃ C[π1Map∗(Xd−1
∪{∞},A)]
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Pontrjagin product here: Light front-ordered product:
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Topological Light-Cone Quantization
For spacetimes of the form X1,d ≃ R1,1 ×Xd−1

Xd ≃ R1 ×Xd−1

observables
are Pontrjagin
∗-algebra

TopObs0(Xd;A) ≃ H0(Ω Map∗(Xd−1
∪{∞},A);C)

≃ C[π1Map∗(Xd−1
∪{∞},A)]

Example/Theorem [arXiv:2312.13037]: g-Yang-Mills on R1,1 × Σ2

Lie-Poisson algebra of fluxes: C∞(Σ2, gℏ)
electric

⋊ad C∞(Σ2, g0)
magnetic

nonperturb. quantization: C
C∞(Σ2, G)

electric

⋊ad C∞(Σ2, g0/Λ)
magnetic



topological sector: C[π0(−)] ≃ C
π1 Map

Σ2, BG
el
× B2Λ

mag




generally elusive, works here
due to Lie-Poisson structure

https://ncatlab.org/schreiber/show/Quantum+Observables+of+Quantized+Fluxes
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Topological Light-Cone Quantization
For spacetimes of the form X1,d ≃ R1,1 ×Xd−1

Xd ≃ R1 ×Xd−1

observables
are Pontrjagin
∗-algebra

TopObs0(Xd;A) ≃ H0(Ω Map∗(Xd−1
∪{∞},A);C)

≃ C[π1Map∗(Xd−1
∪{∞},A)]

Topological Quantum States
quantum states form Obs-modules
here: π1(−)-representations!
hence local systems on the mapping space:
H ∈ TopObs Mod ⊂ LocC(Map∗(Xd−1

∪{∞},A))



86

Modular Functor
Stefanich 2025 suggests: Xd−1 7→ LocC(Map∗(Xd−1

∪{∞},A))
extends to an extended TQFT

here:
boundary

theory

ModC LocC(Map∗((−)∪{∞};A))
Xd−1 ⊢ 1 7→ H(Xd−1)

⇒ over Xd−1 these boundary state spaces are:

H ∈ lim←−
Xd−1∈

BDiff(Xd−1)

LocC(Map∗(Xd−1
∪{∞},A))

≃ LocC(Map∗(Xd−1,A)�Diff(Xd−1))
“general covariance”

https://ncatlab.org/nlab/show/extended+functorial+field+theory#Stefanich2025
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Local Systems in the Real World
Topologically Ordered Quantum Matter
external parameters: p ∈ P
gapped ground states: Hp ∈ ModC
Berry connection: H• ∈ LocC(P )
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⇔

1-electron Hamiltonian
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{ Bloch
Hamiltonians
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Local Systems in the Real World
Concretely:
2-band Chern Insulators
have: B ∼ CP 1

Theorem [arXiv:2505.22144]:
LocC(Map(T 2,CP 1)�Diff(T 2))
≃


representations of

integer Heisenberg group
with root-of-unity centers



≃
anyon quantum states of

FQ(A)H Phases


https://ncatlab.org/schreiber/show/FQH+Anyons
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- entails that M-brane charges are in CoHomotopy

- but variants may be possible
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IR-completions may be modified along maps of characteristics.
Here we may consider factorization through twistor fibration,
this introduces a CS-like field (with vanishing on-shell flux):

d H3 = ϕ∗G4



d F2 = 0
d H3 = ϕ∗G4 − F2F2



Ω1
cl(·; lS4S

7) Ω1
cl(·; lS4CP 3)

Ω1
cl(·; lS4) Ω1

cl(·; lS4)
(lhH)∗

(lhC)∗

(ltC)∗

⇒ magentized M5-brane model
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S4 S4
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hH tC

This has a Z/n-equivariant version with fixed locus S2:
S2 CP 3

∗ S4

tC
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Geometrically Engineers FQH Order
putting this at an An orbi-singularity

engineers FQH topological order in fine detail
(...)
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The End
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The End
For more see:

– The Character Map In Nonabelian Cohomology (esp. §9)

– Complete Topological Quantization of Higher Gauge Fields

– Higher Gauge Theory via Differential Nonabelian Cohomology

– Higher Superspace Supergravity and its IR-Completions

https://ncatlab.org/schreiber/show/The+Character+Map+in+Non-Abelian+Cohomology
https://ncatlab.org/schreiber/show/Edinburgh+2025
https://ncatlab.org/schreiber/show/Zagreb+2026
https://ncatlab.org/schreiber/show/Nesselwang+2026

