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phase space: Phs(X% A)
its shape: [Phs(X% A)

Y

M&p( Xd; Adff) differential cocycles

/gauge symmetries

d black brane charges
M&p(X ) A ) /global symmetries

solitonic: jPhs(Xd A) ~ Map® (XU{OO},A> all brane charges

sltnce

/global symmetries

Observables on IR-Complete Fields

observables: ¢

\

oeneral:
topological:

realistic:

Phs(X% A) —--—-- S > C
i O
L jPhs(Xd;A)
compactly supported

= realistic topological solitonic observables are
homology of shape of solitonic phase space:

TopObs, (X% A)

~ H.(M&p (XU{OO}7‘A') C)




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




Topological Light-Cone Quantization

Xl,d ~ Rl,l > Xd—l
For spacetimes of the form e B Rl xd-1
~ X

observables TopObsO<Xd;A> ~ Hy() Ma (XU{OO}JQ;(C)

are Pontrjagin

x-algebra ~ C :WlN (XU{OO}’ f)]
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Topological Light-Cone Quantization

Xl,d ~ Rl,l > Xd—l
For spacetimes of the form e B Rl xd-1
~ X

observables TopObsO<Xd;A> ~ Hj QN:ap*<Xﬁd{?.é}aﬁ>QC>
are Pontrjagin e sl ~rd—]
x-algebra ~ C|mMap (XU{;O}’JLN

Example/Theorem fruvizsiz.as0s7: g-Yang-Mills on RV x 332

Lie-Poisson algebra of fluxes: \C’OO(ZQ, gh), M ad ? (32, 90),

hd

Y .
electric magnetic

nonperturb. quantization: (C[COO(ZQ, G) Xaq C™(22, go//\)]
oenerally eltisive, works here ‘< -~ ” N - ,
due to Lie-Poisson structure electric magnetic

: . N 9
topological sector: C|my(—)| =~ (C{m Map(X?, @{C_{ x B\

el mag
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Topological Light-Cone Quantization

Xl,d ~ Rl,l > Xd—l
For spacetimes of the form e B Rl xd-1
~ X

observables | TopObs, (X% A) ~ Hy(Q) Ma (XU{OO},A>;C>
are Pontrjagin

x-algebra ~ C :WlN (XU{OO}’ f)]

Topological Quantum States

quantum states form Obs-modules

here: 71 (—)-representations!

hence local systems on the mapping space:

H € TopObsMod C Loc (Map (XU{OO},A>>




Modular Functor

Stefanich 2025 suggests: <

~

here:

boundary ¢
theory Xe=t |

r

X — Loc (Map (XU{OO},A>)

_extends to an extended TQEFT

Mod, — LOCC<Map*((—)U{OO};A)>
1 - e

= over X% ! these boundary state spaces are:

H € Q_ Loc (Map (XU{OO},A))

X le
BDiﬂ"(Xd—l)

~ Loc,(Map*(X 41, A) /Diff (X 91))

“general covariance”


https://ncatlab.org/nlab/show/extended+functorial+field+theory#Stefanich2025
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Local Systems in the Real World

Concretely:

nature

NEWS | 03 July 2020

Welcome anyons! Physicists find i
best evidence yet for long-sought
2D structures

The ‘quasiparticles’ defy the categories of ordinary particles and herald a potential way
to build quantum computers.

By Davide Castelvecchi

AW
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motivates:
geometric engineering

of FQH phases on

above topological sector,
FQH excitations have
two IR-symimetries

seen 1n experiment: N =1 M>5-brane
1. Wo-symmetry
2. supersymmetry requires:

(M [R-completion of

M5 @ 11D SuGra

same as for p-branes

(1)
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motivates:
geometric engineering

of FQH phases on

above topological sector,
FQH excitations have
two IR-symimetries

seen 1n experiment: N =1 M>5-brane
1. Wo-symmetry
2. supersymmetry requires:

(M [R-completion of

Mb @ 11D SuGra

same as for p-branes

() providing global
model of the C-field
& Mb-brane model.
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Local Systems in the Real World

motivates:
geometric engineering

of FQH phases on

above topological sector,
FQH excitations have
two IR-symimetries

seen 1n experiment: N =1 M>5-brane
1. Wo-symmetry
2. supersymmetry requires:

(M [R-completion of

Mb @ 11D SuGra

same as for p-branes

(i) providing global
model of the C'-field
& Mb-brane model.
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Geometrically Engineers FQH Order

putting this at an A,, orbi-singularity
engineers FQH topological order in fine detail
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For more see:

1 T he Chamcter Map }L*n Nanabelzan C’Ohamology (esp. §9)
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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

