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@ N =1 superconformal generators form algebra
(meZ,keZ+3):

C
[Lm,Ln] = (m— n)L,,H_,,—O—Em(mz_ 1) (Sm.i,_n,
— 2k
[Lmvsk] = sterlm
c 1
{S,S} = 2Lk + 3 <k2 - Z) Skt

@ analogously for anti-holomorphic sector;
[Lmvzn] :Oy {5}05/} :0

@ highest weight representation - supermodule Va ¢
@ highest weight state va:

1
L |va) =Sk|va) =0, meN,keN-7, Lolva) = Alva)

1
S_slva) = [wva). Lolwa) = (A + 5) va)
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States and operators

@ descendant states on level f:

VAKM = S,kf cee Sflq I——mj cee L—m1VA 5

where |[K|+ M| =k + -+ ki+m+---+m="F.
@ supermodule

Va=Vievy, Vi=@ vi, Vvi=@ Vi,
meNU{0} keNf%

where Vi eigenspaces of parity operator (—1)2(L°_Z°)
@ scalar product: (v |v) =1, Lh=1L_p, (v|= |V>T
@ space of states

H=EPVa® Vs
AA

@ states - operators correspondence:
a®és) o im b g (22)[0)
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Three point functions

Conformal Ward identities determine the form of 3-point functions:
<£3 ® 53‘ ¢§ E (z,2) ’51 ® 51> — FD3(&)-D2(&2)-D1(&1) 383(6)~Da(&2) - Di(&)
2,62\

Az Ay A As Ay Az FOF
X pod 12 0M(€3, &2, &1)p50 17 01 (63,62, 61) Gaan

e type of constant C, C depends on total chiral parity of
descendant states &;
@ structure constants:

€321 = <¢V3,l73(oo)¢l/2,172(1> 1)¢)V1,I71(07 0)>
G321 <¢V37173(OO)¢)*1/2,*172(17 1)9251/1791(0? 0)>

@ 3-point conformal blocks are polynomials in weights A;, fully
determined by symmetry
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Four point functions

Any 4-point function

(Pe,.2,(22:24) g, £,(23, 23) &g, £, (22, 22) b, g, (21, 21))

can be expressed in terms of 8 basic 4-point functions of primary

fields:
<¢V4,174(OO) ¢V3,173(17 1)¢V2,172 (Zv 2) ¢V1,l71 (07 0)> ;
<¢V4,174(OO) ¢*V3,*173(17 1)¢*V2,*l72(27 2) ¢V1,171(07 O)> )
<¢V4,174(OO) ¢*V3,173(17 1)¢V2,*l72 (Zv 2) ¢V1,l71 (07 0)> )
where

_ (2—2)(za—2)
(z3 — z1)(z1 — 22)
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Four-point functions and blocks

1J
@ Identity operator: 1 =" >, ;_|, |VA,,,/> GC’CA <VAP7J|,
P [1=[J] ADp

o <V/f|V5>c,A
@ Factorization of 4-point function:

e Gram matrix: [GCfA}

(va @ D4 ¢V3,I73(17 1)(151/2,172(272) I ® i)
= Z Z <V4 ® 174| ¢1/3,l73(17 1)|VP7/ ® ﬁp,7> [Gcf,Ap}

P F=li=1

J

— 1J
f - - —
% [6E5,] " (o © Dy 3|0z, 2) 1 @ 21) = 2
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Four-point functions and blocks

_ 7]
o Identity operator: 1 = 3, 3¢, _y [Va,.1) [GC’CAJ (vap,Jl,
e Gram matrix: [GCfA} u= (vi1v)en
@ Factorization of 4-point function:
<V4 ® ﬂ4| ¢V3,I73(17 1)(151/2,172(272) |V1 ® 171>
- — f
=3 > @bl e ©7,7) [GLa,]

P F=li=1

J

— 1J
f - - —
% [6E5,] " (o © Dy 3|0z, 2) 1 @ 21) = 2

@ 3-point function with &, ({p) - even (odd) descendant:

= - — Ap Ao A Ay A
<§P®§P‘¢)V27172(sz)|l/l®V1>_poo 22 1(5p71/27l/1)poo z (§paV2aV1)Cp21

= - - A, Ax A Ay A
<CP®CP‘¢V27Z72(LZ)|V1®V1>_poop z2 1(CP7V27V1)p ; z2 I(CP7V27V1)CP21
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Four-point functions and blocks

. J
o Identity operator: 1 =37, > ¢ iy [Va,1) [GCf,AJ (Vo
o Gram matrix: [GCfA} e <Vf|V5>c,A

@ Factorization of 4-point function:

<V4 ® ﬂ4| ¢V3,I73(17 1)(151/2,172(272) |V1 ® 171>

_ _ 1J
= Z Z <V4 ® V4| ¢1/3,l73(17 1)|VP7/ ® Vp,7> [Gcf,Ap}
P f=|l1=|J|

— 1J
f - - —
< |CLa,] " (ot © 7y 31605(2.2) 11 @ 71)

=¥ Cop G |7, [ 81)
P

2
+ Z C43p Cp21
p

A, B8]
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NS superconformal blocks

@ The even blocks (4 types)

FALR R @) = soaee (1+ > 2" [ﬁzﬁﬂ)v

meN

@ The odd blocks (4 types)

1

5 [ A3 A A— Ar—A k rk Az _Ao
7:2,3,2 _A2 1 - -
A{A;;Al](z) = z E:ZFC,A[A4 A1]7

keN-—3

@ where the coefficients of expansion:

1J
Fo[LAs_Ar] As A3 A / £ A Doy Arg )
FC,A { Ay Al] - § p<>04 13 0(V477V37VA) [GC,A} Peo 1 O(VA7,V27V1)
2l
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Blocks' properties

completely determined by the conformal symmetry,
the form of general superconformal block is unknown,
polynomials in external weights A;,

as function of ¢ blocks have poles in ¢,

as function of A blocks have poles in A,

®© 6 06 0 o

The recursive methods of approximate analytic determination of blocks are
based on recurrence relations for blocks’ coefficients:

Rf _A3 _Ag
f [As,&] — 1f [ALAQ] n Z e rs| Ay Ay
Al Ay A - AL Ay A
¢ 4 41 ¢ 4 4 1<m20f A—A,S(C) ’
r+se2N

where the residue:

f A3 Ao -3 _A3 _Ap
Re, rs[ ™ AJ ~ Fc,Ang A A

@ more effectively: block as a power series of the elliptic coordinate nome
_ AiTT _ iK(1-2z)
a=€" T="KR)
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Large A behavior

The asymptotic behavior of blocks for A — oo can be deduced from:
@ classical limit of superconformal blocks

e determine how asymptotic depends of external weights, ¢ and A,
e can be calculate in supersymmetric Liouville theory

1 - - c
AR R)@) = (gt L e
32
x 0y 4(A1+_Ao+_Asz+Ay) H [ Aj,Az} (q)
Az _
Li[ A A _ 1l [ i~ }(q)
Ha? { A Aﬂ(q) = g2(q)+ 2 ﬁ

1,3 [ A A 1,3 As _A
hmn [ﬁAijj(Q) ~ HA,,Zﬁ% [ﬁAijj(CI)-
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Large A behavior

The asymptotic behavior of blocks for A — oo can be deduced from:
@ classical limit of superconformal blocks

e determine how asymptotic depends of external weights, ¢ and A,
e can be calculate in supersymmetric Liouville theory

PR = (ege S LS A (s
32
x 0y 4(A1+_Ao+_Asz+Ay) H [ Aj,Az} (q)

[ﬁj ](q)

1L, A; A 1
H® [’AZI?] (9) 2 Z
m,n

L a;s A 1,1 Az A
bt [20-22) (@) ~ Hxl o [205] (@):

@ normalization: the functions g! 3 (g) don't depend of external
weights and ¢ - can be set by superconformal blocks that have
known form.
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Superconformal blocks for ¢ = 3 and Ag = ;
Fh, A2 &](2) = [2(1 - 2)]# (169)* 05%(q) 03(a?),
1 1 Ap
AR &) =021t B 2@ e,
Fh, [AAe](2) = [2(1 - 2)] 77 (169)%% 65%(q) 03(c),
FA,[A0R](2) = [2(1 = 2)]F (169)% 63%(q) 62(?),
@ Jacobi functions:
b)) =3 ", bala) =3 gD’
94((]) _ Tt _ K(].—Z)
z= 9§(q)’ g(z)=¢€"", 7= K@)

Paulina Suchanek

Four point functions in N = 1 SCFT



Superconformal blocks for ¢ = 3 and Ag =

3

7[R0 & (2) = (1 - 2)7F (164)27 65%(q) 05(?).
20 81)(2) = e 21+ S50 2(q) o),
A ael(2) = [2(1 - 2) 7% (169)™ 05 () 05(?),

74 [A 78] (2) = 21 - 2)]* (169)% 65 (q) 6a(eP).

FL [*BoxBo] () — ,—3 -3 L 03(%) q 1 . 003(q)  6iq)

A AR (2) = 27i (1 - 2) 7 (169) 1) (1—p031(q) et 2 ! )

f% *QDg Do _ 3 -3 p92(q2) q 905(q) 94((7)

An[ﬁo Aﬂ(z) =z #(1-2)"4 (169) 65(q) Be (1_ Ap 05" (q) aq 42Ap )
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Conclusions

@ We defined the superconformal blocks,
@ derived recursive methods for determination of the blocks

© analyze classical limit of superconformal blocks (in SLFT),
@ calculate the form of blocks in special case ¢ = % and A = %.

Now we are working on analytic properties and recurrence relations
for superconformal blocks in Ramond sector of N =1 SCFT.
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