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1. Conformal field theory = Quantum fied theory + Conformal invariance
• Statistical mechanics, critical phenomena.
(• bootstrap. "consistency" => OPE... )
.
Axiomatic/algebraic QFT. Vertex operator algebras, Wightman, OS,
2d CFT: Virasoro Symmetry, many examples, classification..
How are the axioms related?
(cf. Liunille)
f. Carpi kawahigashi-Longo - Weiner 2018
Huang-kung 2007 "full field algebra", Moriwaki 2024 full VOA.
Main result (Adamo - Moriwaki- T., arXiv: 2407. 18822)
Unitary full VOA + technical conditions gives n-point functions {a} satisfying the OSamiums.
The reanstructed Wightman fields are
defined
on
F, F: state space of the full VOA.
(2d) OS axioms for {Sul. Sulz,,.,Zn) 8=C=R .
(0) Su is a distribution on {(Zn-.Zn) = (". Z; + Za J+h]
(1) Euclidean invariance: Sn (3 -- Zn) = Su (r(2 ) -, (zu)). C(r); rεE(2)
(2) Symmetry Su (Z , Zn) = Sn (2011), -, 2001). SE On.
PSL(26)
(3) Reflection positivity: O≤ Zimin Smon (fra fn) fü(z - 20) = f (zm, ž )
(4) Clustering
Suppfu < { Im 2  > -- > Imzn.
(5) Linear growth. Su (f)| = α (n!)  ll fllkon..
(OS 0-5) wick, Wightman Win ((...), (ix)) => Gårding-Wightman &(x)), ſ
Wn (f.a fr) = <d, $(fi); $(fuls>
Vertex operator algebra (V, Y(•,Z) S2). Vivector
formal series, ane End (V), satisfying
·Space.
aev. Y(a, 2) =Σna) Z^
covariance, vacuum, spectral condition, + Virasoro, ((2) = Σ, Ln Z-n-2
locality: For a, b = V, there is NEN s.x. [Y(a,z), Y(b,w)] (z-w) ~=0.
Unitarity: there is a scalar product <, > on V, s.X. for quasiprimary a, aut = a-n
(2)=Σaz (2)*= $(2ª').
ana(n+d-1)
Example (Heisenberg alg). Lie alg {Jn. nez, k]. [Ju, Jn] = m Omank. k central
Fock rep LR, J-n, JS, Jn R=0 for u>0, Jo -α=R.
Y(R, z) =id, Y(JR, Z) = J(z) = Σ Ju 2-4
S Jm Ju
Y(J.JYR 2): J(2) : Jm Jn = {}
Y(22) - (2),
m>n
m≤n.



Let (V,Y, R. <,>) be a unitary VOA. Pick a quasiprimary vector a.
(8)=Σan)Z-4-1 Su (zu, Zn) = <2, 6(21)-- 6(2)R>.
convergent if 1211>|82|> >|Zn\.
bounds"
Vacuum
Locality => Su entends to [(81. 2n) < (^: Zj +Zk, j+e]. covariance > invariance.
In If V satisfies "polynomial energy
then Su satisfy (osa-5),
Unitarity = < Pa (3)  , F  = < , Pa (5')>
llan | = (n+1)(0+1)
Linear growth
Sn (zi, zu) = Σ Z <->
()()() > &- zat
Put. In = √ful . - Zn) Da (21). Pa(zu)√2. 12.12.-12.1-2. d7d3 - d-d3
O≤ <> = Σmin Fr (2 . Z)<(2) Fa(20) 52, (2001) - F 5 Ni? (ide
=Σw.nfl-d, Pa (km) – Paſzi) Pa (204) - Pa
Z;
→
(2)
J(2)=
=
•Σmn Fm (13,-*2) <. Pa (20). Pa(z) Ba()-(ezidu
RP with respect to r. of Su (d.-2~)= <S, P<12). Fa).
RP • S: use invariance wint. r(z) ==
1712
"1-13'
{Su] => Garding - Wight (f) = Zafu
02= 2.
fufe fatis)
on V
Full VOA. (FY). Y(a. 2. 2) - Σns a(ris) 8--12-5-1.
лалы
Locality:
1: For a.b.c.u&F, there is Mon {(3 .32) = ( : 5, +52) real analytic
s.t. Lu, Y(a, s . 3.) Y(b, S., I)<> = u(3 .se)
<u (b, 32, 3) Ya, 31, 3 ) c) = u(31.32).
<ux (a. 31. 3.), 32, 3 ) C> = u(30+ 32, 32)
for 131>(32).
1511-161
(501>1301
Thm. For unitary full VOA satisfying pilmamial energy bonds, polynomial spectral density,
Sh (31
Local G-co finiteness,
satisfy (050-5). Wightman field þa (f) - Eris alris) f (sr).
3.) = <s, Yla, s , 5.) Y(a, S. 3.)_√2>
Example V: Hevaberg uly. F =
Ya VB-Voß intertuinor
Vx Va. Yo(2,2) = Y (8) Ya (2).
лала
Ising?


