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Orthogonal categories and AQFTs I

IDef.tn#-ga-ategrE--tci.t ) is a category Cid

with a symmetric and o-stable subset

1- = {Matt M
'# Ma } c- Marci # Marci

.

•

An AQFTonC!_ is a & - commutative
AGHHACM.tk#LsdCM'72

functor d : Gi→ Aly c- *Algµ(a••) . AHHHH / V-t.tt fun .

p ☐

Ismcat Almy 2¥ AIM .)

•EI_ Locus w/ + = causally disjoint

→ m -dim . LCQFTS satisfying Einstein causality
but Not necessarily time - slice



Nice features of this formalism Ej
Pvop:-igmtE→AQFTE) of AQFT categories

can be upgraded to a 2-functor AQFT: Qthcat → Cat .

Propi Denote by AQFTC E)WE AQFT (F) the full subcategory of AQFTS

satisfying time-slice-f.cn a set of maps WE Mor Gi , i. e.

Act ) : Aca ) ACM ') is iso for all (f:M→M ') c- W .

The l-ah-z-at.net#L:E--ci-L-w-T--(ciL-w-T.L*C1-a. ) )
induces an equivalence of categories

L* : AQFTCEL-w-T.IT AQFT (E)
W

.

In simple words : The time -slice axiom can be
"

solved
"

by computing②-
III

the localized category GIIW
-1]

.



Known cases where localizations have been computed 3L

t.lt#-kstk-typeAQFTs-MTBenini,Dappiaggi,t5TC0penCM)L-
Candy

-] = Copen CMP - { Usm : DU - U }
p

Candy development

2.) IÉEategoy"_ [Bruinsma , Fenster, As]
i

2-

4¥? %) Emei] - BE =
@

the generator 1€24 gives Keanu, I

3.) 1dLCQFT- [Bruinsma or As , don't remember]
AQFT(E) Cauchy

Loc
,
[Cauchy

-1] = BIR =D 12 time - evolution

{ 1- c- Alg w/ IR - action ✗:R→Au}



Main Theorem of Today   [Benini, Giorgetti, AS] ↳

Le÷o±:or%ted and time- oriented Lorentzian 2-mints M

that are globally hyperbolic and connected

orientation and time- oregano . preserving embedding,

f : M→M• s.li
. TCM)sM

'

is causally convex

1 and ftfy ' / = rig for some 12 c- CTM
, R

>°)

and i.ci?'shl---Clocz the full subcategory on the two objects

given by the 2d Minkowski spacetime A and the flat cylinder 1¥ .

Then the inclusion functor i admits a left adjoint

L : Clocz→ cztishl

that exhibits CF's" as a localization of Clocz at Candy.



ICo7-
Each 2d conformal AQFT satisfying time -slice A c- AQFT(clot)↳%

is completely determined by only two algebras w/ a 1- - commutative action :

Hank .f) Han
,
#-) ] Hanf. , #-)112 GALA )- ACHE, )

Emb-111123×2 112

Diff
+
(sign

we call this the s¥El .

Rem:_ The skeletal model is easy
to compute :

Just restrict the functor A : floc
,
→ Aly to CP's" c- Clocz .

Reconstructing A c- AQFTG)
↳"
t from a skeletal model

is much more involved , but can be done via operatic Kau extensions
.



Proof sketch for main theorem &-1
(1) Global conformal embedding theorems [Finster ,Miller ; Monclaiv]
A-

Each ME Clocz is isomorphic to causally convex open subset UE 1¥

=D Clog is equivalent to full subcategory Cz E Clocz on such U 's
-

(2) Cloe, - morphisms fi Us → U 's II , 49×-1 → (ftcxt) , f-(E))

extend uniquely to Candy developments Df : Due # → DU's II
- f-

→ we get a functor D: ↳→ : - {Us ☒ : DU -U}

(3) Because d-U→U ' is Cauchy iJt- Df : Du→DU
'
is so

,
D is a localization

.

(4)
ish's CP is e_Ée by a simple conformal geometry arguments

Localization L at Candy
summing up :
- Clo ID .sk

☐



Application: Chiralization adjunction ⇐

• Wanted Extract hiomponents of A c- AQFT Ñ%
.td=A

,
i. e. theories on

Manoj w/ 1- = disjoint ness .

• Using skeletal models
,
there exists an

obvious candidate :

czD.TL#MaugsTITI :

A
,
1¥- B. 0

(4%-11--1)- (t± : • → a)

4-titi] :f→E. )- 4¥ ] : * →0)

kg :&) : II.→ ¥ ) 1- ( g± :O →0)



E
Thmi [Beuini , GeorgeHi , As] Suppose that Aly is complete .

The functor 11-+9 : AQFT(Manik)→ AQFTC ) is

fully faithful and it admits a right adooint (hizcto=)
T±* : AQFTCGD.SI) → AQFT / Manjhi ) .

1- model for 1T£
*
is given by tiring inbof t-koppositechir-a.it

II. * (d) ( AB ) = A(f)
""↳← invariants under Emb -1cm)

acting on ☒
I

1T£ * (d) (O ) = d( B)
""
I← invariants under Diff -481)

acting on ✗
F

Remi That's a ( locally covariant) generalization and formalization

of Rehan 's chiral observables .



Example: The Abelian current ⑨•s¥nM€ciÉ)= {geum) : dz=d*z=0}
• Linear observables :

rider)LCM) =
_dcµ④*do→

± ④ ¥!÷m ,d-
' CICM )
- -

self - dual anti - self- dual
w/ suitable Poisson structure

.

*a _- ✗ ☒D= -p
[similar to

"

F-model
"

of Fenster , Lang]

• Chivalizahon of A = CCRCL ) :

IT (d) (B) E CCR ( CICM) , casual) a- usual chiral current
±*

÷ topological observably
1T£

☒
(d) (O ) ECCR (0%11) it usual ) Sym (H±( § ) ) ← in opposite chiralityp•

(anti) self- dual cohomology



Topological invariants I

.tk#twina-aHwe get a functor
Murariants

AQFT (CPI)* AQFT (Manin ) →AQFT ( Cif )

where G. = ( •→ * ) w/ 1- = {(d. ,
id
.) } .

• To be AQFT ( CEST) ,
this functor assigns the algebra map

*(f)
"¥
→ ftp.go.fi# a- complete invariants

under Emb-41121+2 or Diff
+(8)

+2

- -
commutative not necessarily

commutative

E For the Abelian current :

µsk
Do there exist interesting

inv

examples with d( E.)
-

a

¢ sym (1-1^419.1)
algebra ?
-

A End


