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https://ncatlab.org/nlab/show/twisted+K-theory#Parker88
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


KRτ
H
(
XH
)
=

twisted equivariant differential
KR-theory

[Atiyah 1966]
[Kriz 2001]



/
hmtp

cocycle

tw
istm

oduli
C

PTB
({e,P}

×
{e,T}

)do
m

ai
n

m
odulifibration

maps of
topol. stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

X�{e,T}
orienti-fold

Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
“Time reversal” T :
complex conjugation

twist τ

realstructure

B
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
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https://ncatlab.org/nlab/show/KR+cohomology+theory#Atiyah66
https://ncatlab.org/nlab/show/KR+cohomology+theory#Kriz01
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


KRG
(
XH
)
=

twisted equivariant differential
KR-theory

[Atiyah & Segal 2004]

[Freed & Moore 2013]



/
hmtp

cocycle

tw
istm

oduli
C

PT

equivariance
B
({e,P}

×
{e,T}

)do
m

ai
n

m
odulifibration

maps of
topol. stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

X�G
orbi-orienti-fold

BG

Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

stable projective

representation symmetries act compatibly
on domain & on operators

CPT
structure

B
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
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https://ncatlab.org/nlab/show/equivariant+K-theory#AtiyahSegal04
https://ncatlab.org/nlab/show/equivariant+K-theory#FreedMoore13
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


KRτ
G
(
XH
)
=

twisted equivariant differential
KR-theory

[Atiyah & Segal 2004]

[Uribe & Lück 2014]



/
hmtp

cocycle

tw
istm

oduli
C

PT

equivariance
B
({e,P}

×
{e,T}

)do
m

ai
n

m
odulifibration

maps of
topol. stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

X�G
orbi-orienti-fold

BG

Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

equivariant
twist τ

CPT
structure

B
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
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https://ncatlab.org/nlab/show/equivariant+K-theory#AtiyahSegal04
https://ncatlab.org/nlab/show/twisted+equivariant+K-theory#UribeLueck14
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


KRτ
H
(
XH
)
=

twisted equivariant differential
KR-theory

[Atiyah & Segal 2004]

[Uribe & Lück 2014]



/
hmtp

cocycle

tw
istm

oduli
C

PT

equivariance
B
({e,P}

×
{e,T}

)do
m

ai
n

m
odulifibration

maps of
topol. stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

X�G
orbi-orienti-fold

orbi-singularity

XH ×∗�H

BG

Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

equivariant
twist τ

CPT
structure

B
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
consider system of
orbi-singularities
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https://ncatlab.org/nlab/show/equivariant+K-theory#AtiyahSegal04
https://ncatlab.org/nlab/show/twisted+equivariant+K-theory#UribeLueck14
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


KRτ
H
(
XH
)
=

twisted equivariant differential
KR-theory

[Atiyah & Segal 2004]

[Uribe & Lück 2014]



/
hmtp

cocycle

tw
istm

oduli

do
m

ai
n

m
odulifibration

maps of
topol. stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

fixed locus

XH

Map
(

BH, Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

adjoint
twist τ Map

(
BH, B

(
U(H )×U(H )

U(1) ⋊{e,P}
×

{e,T}

))
apply

mapping stack adjunction
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https://ncatlab.org/nlab/show/equivariant+K-theory#AtiyahSegal04
https://ncatlab.org/nlab/show/twisted+equivariant+K-theory#UribeLueck14
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


KRτ
H
(
XH
)
=

twisted equivariant differential
KR-theory

[Ruan 2000]
[Tu & Xu 2006]

[Freed, Hopkins & Teleman 2002]

[Sati & Schreiber 2022a]

BH∗



/
hmtp

cocycle

tw
istm

oduli

the combination makes a subtle and deep
twisting appear: by “inner local systems”

do
m

ai
n

m
odulifibration

maps of
topol. stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

fixed locus

XH

Map
(

BH, Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

inner
local system automorphisms of

stable representation

Map
(

BH, B
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
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https://ncatlab.org/nlab/show/inner+local+system#Ruan00
https://ncatlab.org/nlab/show/twisted+equivariant+Chern+character#TuXu06
https://ncatlab.org/nlab/show/twisted+K-theory#FreedHopkinsTeleman02
https://ncatlab.org/schreiber/show/Anyonic+defect+branes+in+TED-K-theory
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


K̂UH
(
XH
)
=

twisted equivariant differential
K-theory

[Hopkins & Singer 2005]

[Bunke & Schick 2009]
[Fiorenza, Sati & Schreiber 2020]



/
hmtp

cocyclediff
ere

ntia
l

de
R

ham
theorem

rationalization

L∞-algebra valued
differential forms

do
m

ai
n

m
oduli

maps of
smooth stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
homotopy

X
smooth space

Fred0
C

LQ Fred0
C

ΩdR

(
−; lFred0

C

)
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https://ncatlab.org/nlab/show/differential+K-theory#HopkinsSinger05
https://ncatlab.org/nlab/show/differential+K-theory#BunkeSchick09
https://ncatlab.org/nlab/show/differential+K-theory#HopkinsSinger05
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


K̂Uτ
H
(
XH
)
=

twisted equivariant differential
K-theory

[Bunke & Nikolaus 2014]
[Grady & Sati 2019]

[Fiorenza, Sati & Schreiber 2020]



/
hmtp

cocyclediff
ere

ntia
l

tw
istm

oduli

do
m

ai
n

m
odulifibration

maps of
smooth stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

X
smooth space

Fred0
C�
(

U(H )×U(H )
U(1)

)
LQ
(

Fred0
C�
(

U(H )×U(H )
U(1)

))

ΩdR

(
−; , lFred0

C�
(

U(H )×U(H )
U(1)

))

de
R

ham
theoremratio-

nalization

twist τ
differential

rationalization

de R
ham

theorem

B
(

U(H )×U(H )
U(1)

)
LQ B

(
U(H )×U(H )

U(1)

)

ΩdR

(
−; B

(
U(H )×U(H )

U(1)

))

all data refined to
L∞-algebra valued

connections & curvatures
⇒ physical gauge fields
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https://ncatlab.org/nlab/show/twisted+differential+K-theory#BunkeNikolaus14
https://ncatlab.org/nlab/show/twisted+differential+K-theory#GradySati19a
https://ncatlab.org/nlab/show/differential+K-theory#HopkinsSinger05
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


K̂U
τ

H
(
XH
)
=

[Sati & Schreiber 2022c]

twisted equivariant differential
K-theory

/
hmtp

inner
local system automorphisms of

stable representation

co
cy

cledi
ffe

re
nt

ial

tw
istm

oduli

do
m

ai
n

m
odulifibration

C
PT

maps of
smooth stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

Map
(

BH, Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

lization
rationa-

ΩdR

(
−; l

L∞-alg.
Map

(
BH, Fred0

C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

)))

ΩdR

(
−; l

L∞-alg.
Map

(
BH, B

(
U(H )×U(H )

U(1) ⋊{e,P}
×

{e,T}

)))
LQ

rational
Map

(
BH, Fred0

C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

Map
(

BH, B
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
LQ

rational
Map

(
BH, B

(
U(H )×U(H )

U(1) ⋊{e,P}
×

{e,T}

))lization
rationa-

fixed locus

XH BH∗

B
({e,P}

×
{e,T}

)profound technical subtlety:
rationalization must be applied

not only fixed-point wise but also
fiberwise on covering spaces
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https://ncatlab.org/schreiber/show/Twisted+Equivariant+Differential+non-abelian+generalized+cohomology
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


K̂U
τ

H
(
XH
)
=

[Sati & Schreiber 2022c]

twisted equivariant differential
K-theory

/
hmtp

inner
local system automorphisms of

stable representation

co
cy

cledi
ffe

re
nt

ial

tw
istm

oduli

do
m

ai
n

m
odulifibration

C
PT

maps of
smooth stacks

[Sati & Schreiber 2020]
[Sati & Schreiber 2021]

quotiented by
relative homotopy

Map
(

BH, Fred0
C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))
ΩdR

(
−; l

L∞-alg.
Map

(
BH, Fred0

C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

)))

ΩdR

(
−; l

L∞-alg.
Map

(
BH, B

(
U(H )×U(H )

U(1) ⋊{e,P}
×

{e,T}

)))
LQ

rational
Map

(
BH, Fred0

C�
(

U(H )×U(H )
U(1) ⋊{e,P}

×
{e,T}

))

Map
(

BH, B
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Example. For TQC one takes:
parameters = sets of distinct points in plane
parameter paths = braids of their worldlines
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Adiabatic transprt along such parameters
is a unitary braid representation
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Concretely: For TQC with anyons the braid reps are
“ monodromy of KZ-connection on conformal blocks ”
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Concretely: For TQC with anyons the braid reps are
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces

Topological Quantum Programming Linear Homotopy Type Theory
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of distinct points unitary operators
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://arxiv.org/pdf/1907.10611.pdf#page=2
https://ncatlab.org/nlab/show/braid+group+statistics#BWSWYB20
https://www.nature.com/articles/s41567-020-0967-9


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:

already demonstrated
in “meta-materials”:
- phononic crystals
- photonic crystals
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://arxiv.org/pdf/1907.10611.pdf#page=2
https://ncatlab.org/nlab/show/braid+group+statistics#BWSWYB20
https://www.nature.com/articles/s41567-020-0967-9
https://ncatlab.org/nlab/show/phononic+crystal
https://ncatlab.org/nlab/show/photonic+crystal


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:

already demonstrated
in “meta-materials”:
- phononic crystals
- photonic crystals
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https://arxiv.org/pdf/1907.10611.pdf#page=2
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https://ncatlab.org/nlab/show/braid+group+statistics#JBLZHLSJ21
https://www.nature.com/articles/s41567-021-01340-x
https://ncatlab.org/nlab/show/phononic+crystal
https://ncatlab.org/nlab/show/photonic+crystal


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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bundle of
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:

already demonstrated
in “meta-materials”:
- phononic crystals
- photonic crystals
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://arxiv.org/pdf/1907.10611.pdf#page=2
https://ncatlab.org/nlab/show/braid+group+statistics#BWSWYB20
https://www.nature.com/articles/s41567-020-0967-9
https://ncatlab.org/nlab/show/braid+group+statistics#JBLZHLSJ21
https://www.nature.com/articles/s41567-021-01340-x
https://ncatlab.org/nlab/show/braid+group+statistics#ParkGaoZhangOh22
https://ncatlab.org/nlab/show/phononic+crystal
https://ncatlab.org/nlab/show/photonic+crystal


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:

already demonstrated
in “meta-materials”:
- phononic crystals
- photonic crystals
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https://ncatlab.org/nlab/show/braid+group+statistics#JBLZHLSJ21
https://www.nature.com/articles/s41567-021-01340-x
https://ncatlab.org/nlab/show/phononic+crystal
https://ncatlab.org/nlab/show/photonic+crystal


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory
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Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-
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Topological Quantum Programming Linear Homotopy Type Theory

path configuration space
of distinct points unitary operators

bundle of
conformal blocks

quantum states
in Hilbert spaces

topological
quantum
program

braid
representation

(pb)
topologica

l

quantum

computatio
n

This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:

already demonstrated
in “meta-materials”:
- phononic crystals
- photonic crystals
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https://ncatlab.org/nlab/show/braid+group+statistics#BWSWYB20
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https://ncatlab.org/nlab/show/braid+group+statistics#JBLZHLSJ21
https://www.nature.com/articles/s41567-021-01340-x
https://ncatlab.org/nlab/show/phononic+crystal
https://ncatlab.org/nlab/show/photonic+crystal


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-
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Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://arxiv.org/pdf/1907.10611.pdf#page=2
https://ncatlab.org/nlab/show/anyonic+braiding+in+momentum+space+--+references#TiwariBzdusek20
https://ncatlab.org/nlab/show/anyonic+braiding+in+momentum+space+--+references#TiwariBzdusek20


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://arxiv.org/pdf/1907.10611.pdf#page=2


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces

Topological Quantum Programming Linear Homotopy Type Theory
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:

To do: Scrutinize further evidence
that/when/how such band nodes indeed
qualify as anyons in momentum space.
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there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces

Topological Quantum Programming Linear Homotopy Type Theory
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:

To do: Scrutinize further evidence
that/when/how such band nodes indeed
qualify as anyons in momentum space.
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://arxiv.org/pdf/1907.10611.pdf#page=2
https://ncatlab.org/nlab/show/braid+group+statistics#Valera21


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://ncatlab.org/nlab/show/K-theory+classification+of+topological+phases+of+matter#Kitaev09


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://ncatlab.org/nlab/show/K-theory+classification+of+topological+phases+of+matter#FreedMoore13


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
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flux, charge
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 −−−−! Alg. Topology/Geom. Homotopy
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topological order higher gauge field twisted-
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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bundle of
conformal blocks

quantum states
in Hilbert spaces

topological
quantum
program

braid
representation

(pb)
topologica

l

quantum

computatio
n

This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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representation
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n

This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://ncatlab.org/schreiber/show/Equivariant+principal+infinity-bundles


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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of distinct points unitary operators
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This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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n

This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory
https://ncatlab.org/schreiber/show/differential+cohomology+in+a+cohesive+topos
https://ncatlab.org/schreiber/show/Proper+Orbifold+Cohomology
https://ncatlab.org/nlab/show/differential+cohomology+diagram#Myers21
https://ncatlab.org/nlab/show/smooth+infinity-groupoid#Clough21


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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program
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representation
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n

This describes adiabatic braiding of
band nodes of topol. ordered semi-metals

classified in TED K-theory of config. space:
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https://ncatlab.org/schreiber/show/Anyonic+topological+order+in+TED+K-theory


there is a curious dictionary

Condensed/Quantum Matter AdS/CMT
 −−−! String/M-Theory

flux, charge
quantization
 −−−−! Alg. Topology/Geom. Homotopy

gapped ground states stable D-branes topological KR-theory

quantum symmetries orbi-folding equivariant-

Berry phases gauge field cohesive differential-

topological order higher gauge field twisted-

(anyonic) interactions (defect) M-branes Co-Bordism/-Homotopy

Adiabatic transport of states Moduli monodromy Fibrations of vector spaces
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Under this translation,
the fibration of conformal blocks,
has a slick construction in HoTT.
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The fibration of conformal blocks,
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⇒
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