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3-point blocks
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o factorization onto holomorphic and antiholomorphic sectors

o 3-point blocks determined by the Ward identities up to one
constant
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4-point blocks
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4-point blocks
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4-point conformal block
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4-point conformal block
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residue at A — A
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Elliptic block
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Elliptic block

large A asymptotic = regular prefactor:
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elliptic nome & its inverse
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K(z) - complete elliptic integral of the first kind

o the only singularities of the conformal block: branching points at 0, 1, co
o the singularity at 0 - exported to the multiplicative factor
o z(q) - universal covering of C\{1} by the Poincare disc

o the elliptic block is a power series in nome
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Elliptic recursion
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1-point conformal block on a torus
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1-point conformal block on a torus
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1-point conformal block on a torus
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Large A asymptotic
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Large A asymptotic
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Large A asymptotic
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toric 1-pt block vs spheric 4-point blocks

elliptic recursion relations for 4-point blocks
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toric 1-pt block vs spheric 4-point blocks

elliptic recursion relations for 4-point blocks
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Modular invariance
toric 1-pt block vs spheric 4-point blocks

| Poghosian identities
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toric 1-pt block vs spheric 4-point blocks

| Poghosian identities
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Il Poghosian identity
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Il Poghosian identity

1

Hon, (@) = Howy|D 2], b=, o=vaa,
C

H?,An( ) = Heoar, {é \b:?:|()7 =V2b, o =2«

c=1+6(b+ 1, Aa=}(o+1) - i’
irpunctured sphere
Qtorus = E

wiT(z ‘K(1-z
qsphere(z) =€ ) ) T(Z) = l%

modular transformation crossing transformation
Ttorus —7 —

Ttorus

z—1—2z



Modular bootstrap in Liouville field theory
Modular invariance

modular invariance in the Liouville theory

1-point function
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1-point function
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1-point function
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1-point function
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modular invariance in the Liouville theory
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modular invariance in the Liouville theory

2b7 2b7

(@35 = 8\ ) (FOLa.b) () <%¢>m%<z)¢i>c =2

modular transformation crossing transformation

1
Teorus z—1—2z

Ttorus —7 —



Modular bootstrap in Liouville field theory
Modular invariance

modular invariance in the Liouville theory

/

(625 =800 8) (FO 0, D) (a)) <¢ RER I ()¢2b,>c, b=

N

modular transformation crossing transformation

1
Teorus z—1—2z

Ttorus —7 —

o crossing symmetry
’ ’

(600105205 ) = (05,0165 0-2)0,)

Zb’ 2b’ 2b’ 2b’



Modular bootstrap in Liouville field theory
Modular invariance

modular invariance in the Liouville theory

2b7 2b7

(@35 = 8\ ) (FOLa.b) () <¢ PRINE )¢L>C, y=2

modular transformation crossing transformation

1
Teorus z—1—2z

Ttorus —7 —

o crossing symmetry
(620505205 ) = (dp020,0-2)0y)
o the coefficient

(FO\ @, b) (@) ™ 7257 172 (F(N q,b) 2(6%))



Modular bootstrap in Liouville field theory
Modular invariance

modular invariance in the Liouville theory

2b7 2b7

(¢2)7 = &(2, b) (f(A,q,b)nz(qz))_ <¢ 610 (2 )¢L>C, b’:%

modular transformation crossing transformation

1
Teorus z—1—2z

Ttorus —7 —

o crossing symmetry

(6263022055 = (62056,0-205)

26" 2b’ 2b’ 267

o the coefficient

(FO\ @, b) (@)™ 7257 172 (F(\ 4, b) 12(6%))

modular invariance of 1-point function

(r)_1 = T2 (¢2)7

-1



Modular bootstrap in Liouville field theory
Modular invariance
modular invariance in the Liouville theory

Conclusions

Modular invariance of the Li oint function on a

o relation between 1-point blocks on a torus and 4-point blocks on a sphere
(based on the recursive representations)

o identities for DOZZ structure constants
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modular invariance in the Liouville theory

Conclusions

Modular invariance of the Liouville 1-point function on a torus

o relation between 1-point blocks on a torus and 4-point blocks on a sphere
(based on the recursive representations)

o identities for DOZZ structure constants

Other recent applications of the elliptic recursions:

@ the modular matrix expressed in terms of the fusion matrix

@ AGT conjecture

o for 1-point toric block [Fateev,Litvinov]
o for irregular blocks (norms of Whittaker states) [Hadasz,Jaskolski,PS]
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modular invariance in the Liouville theory

Conclusions

Modular invariance of the Liouville 1-point function on a torus

o relation between 1-point blocks on a torus and 4-point blocks on a sphere
(based on the recursive representations)

o identities for DOZZ structure constants

Other recent applications of the elliptic recursions:

@ the modular matrix expressed in terms of the fusion matrix

@ AGT conjecture

o for 1-point toric block [Fateev,Litvinov]
o for irregular blocks (norms of Whittaker states) [Hadasz,Jaskolski,PS]

Open questions:

@ Modular invariance in N=1 supersymmetric Liouville theory
(known recursive relations for 4-point blocks; braiding matrices)

o checks of the supersymmetric version of the AGT relation

o analysis of supersymmetric irregular blocks
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