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Motivation Setting the stage 4pt correlator

Superconformal Symmetry and multi-point correlators

CFT data: {∆, λijk}

⟨O∆i (xi) O∆j (xj)⟩ = 1
|xij |∆

, ∆i = ∆j = ∆

⟨O∆i (xi) O∆j (xj) O∆k (xk)⟩ = λijk
|xij |∆i +∆j −∆k |xjk |∆j +∆k−∆i |xki |∆k+∆i −∆j

O(x)O(0) ∼
∑
O′

∆,l

λOOO′ CO′ (x , ∂) O′
∆,l

⟨OOOO⟩ ∼
∑
O′

∆,l

λOOO′ ⟨OOO′
∆,l⟩

⟨OOOOO⟩ ∼
∑
O′

∆,l

λOOO′ ⟨OOOO′
∆,l⟩

⟨BBBBB⟩ ∼
∑
A

λBBA ⟨BBBA⟩
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Motivation Setting the stage 4pt correlator

Conformal Bootstrap

1. Constraints of superconformal symmetry (Superconformal Ward Identities)
2. Consistency conditions
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Motivation Setting the stage 4pt correlator

PSU(2,2|4) and its analytic superspace

PSU(2,2|4)

▶ SU(2, 2) × SU(4)R

▶

{
Qi α, Q̄i

α̇

S i
α, S̄i α̇

, i = 1, ..., 4; α, α̇ = 1, 2

D, Pµ, Kµ, Mµ,ν Q, S̄

Q̄, S R I
J



Analytic superspace

X =

xαα̇ ραȧ

ρ̄aα̇ yaȧ

 ∈ Mat(2|2)

▶ α, α̇ = 1, 2, a, ȧ = 1, 2
▶ xα α̇ = (xµσµ)α α̇ : Minkowski
▶ ya ȧ : Internal space
▶ ρα ȧ , ρ̄α̇ a : Grassmann-odd coord.
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Motivation Setting the stage 4pt correlator

Stress tensor multiplet

[Dolan, Osborn ’02]

Wp=2(X ) = O20′ (x , y)
+ ραȧΨαȧ (x , y) + ρ̄aα̇Ψ̄aα̇ (x , y)
+ ραȧρ̄aα̇Aαα̇;aȧ (x , y)
+ ρ2F̄ (x , y) + ρ̄2F (x , y)
+ ρ2ρ̄aα̇Baα̇ (x , y) + ...
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Motivation Setting the stage 4pt correlator

4pt correlator of psu(2,2|4)

⟨W2 (X1) W2 (X2) W2 (X3) W2 (X4)⟩ = ⟨O20′ (x1, y1) O20′ (x2, y2) O20′ (x3, y3) O20′ (x4, y4)⟩

+
4∑

i=1
ραȧ

i ⟨Ψαȧ (xi , yi) O20′ (xk , yk) O20′ (xl , yl) O20′ (xm, ym)⟩

+
4∑

i=1
ρ̄aα̇

i ⟨Ψ̄aα̇ (xi , yi) O20′ (xk , yk) O20′ (xl , yl) O20′ (xm, ym)⟩

+
4∑

i=1
ραȧ

i ρ̄aα̇
i ⟨Aαα̇;aȧ (xi , yi) O20′ (xk , yk) O20′ (xl , yl) O20′ (xm, ym)⟩ + ...
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Motivation Setting the stage 4pt correlator

4pt correlator of psu(2,2|4)

⟨W2 (X1) W2 (X2) W2 (X3) W2 (X4)⟩

= ⟨O20′ (x1, y1) O20′ (x2, y2) O20′ (x3, y3) O20′ (x4, y4)⟩

+

4∑
i=1

ρ
αȧ
i ⟨Ψαȧ (xi , yi ) O20′ (xk , yk ) O20′ (xl , yl ) O20′ (xm, ym)⟩

+

4∑
i=1

ρ̄
aα̇
i ⟨Ψ̄aα̇ (xi , yi ) O20′ (xk , yk ) O20′ (xl , yl ) O20′ (xm, ym)⟩

+

4∑
i=1

ρ
αȧ
i ρ̄

aα̇
i ⟨Aαα̇;aȧ (xi , yi ) O20′ (xk , yk ) O20′ (xl , yl ) O20′ (xm, ym)⟩

+ ...

▶ determined by superprimary correlator
▶ proportional to only one arbitrary

function of the conformal cross ratios
(one channel)

Cross-ratios:

u = x2
12 x2

34
x2

13 x2
24

, v = x2
14 x2

23
x2

13 x2
24

[Heslop ’22,...]
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Motivation Setting the stage 4pt correlator

4pt correlator of psu(2,2|4)

⟨W2(X1)W2(X2)W2(X3)W2(X4)⟩

= ⟨O20′ (x1, y1)O20′ (x2, y2)O20′ (x3, y3)O20′ (x4, y4)⟩

+ Σ4
i=1ρ

αȧ
i ⟨Ψαȧ(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ Σ4
i=1ρ̄

aα̇
i ⟨Ψ̄aα̇(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ Σ4
i=1ρ

αȧ
i ρ̄

aα̇
i ⟨Aαα̇;aȧ(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ ...



R-sym structures:
⟨O20′ (x1, y1) O20′ (x2, y2) O20′ (x3, y3) O20′ (x4, y4)⟩

= y4
12 y4

34F1({x}) + y4
13 y4

24F2({x}) + y4
14 y4

23F3({x})

+ y2
12 y2

13 y2
24 y2

34F4({x}) + y2
12 y2

14 y2
23 y2

34F5({x})

+ y2
13 y2

14 y2
23 y2

24F6({x})
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Motivation Setting the stage 4pt correlator

4pt correlator of psu(2,2|4)

⟨W2(X1)W2(X2)W2(X3)W2(X4)⟩

= ⟨O20′ (x1, y1)O20′ (x2, y2)O20′ (x3, y3)O20′ (x4, y4)⟩

+ Σ4
i=1ρ

αȧ
i ⟨Ψαȧ(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ Σ4
i=1ρ̄

aα̇
i ⟨Ψ̄aα̇(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ Σ4
i=1ρ

αȧ
i ρ̄

aα̇
i ⟨Aαα̇;aȧ(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ ...



R-sym and spacetime structures:
⟨O20′ (x1, y1) O20′ (x2, y2) O20′ (x3, y3) O20′ (x4, y4)⟩

=
(

y4
12 y4

34 + y4
13 y4

24 + y4
14 y4

23 + y2
12 y2

13 y2
24 y2

34

+y2
12 y2

14 y2
23 y2

34 + y2
13 y2

14 y2
23 y2

24
)(

1
x4

12 x4
34

f1(u, v) +
1

x4
13 x4

24
f2(u, v) +

1
x4

14 x4
23

f3(u, v)

+... +
1

x2
13 x2

14 x2
23 x2

24
f6(u, v)

)
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Motivation Setting the stage 4pt correlator

4pt correlator of psu(2,2|4)
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αȧ
i ⟨Ψαȧ(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ Σ4
i=1ρ̄

aα̇
i ⟨Ψ̄aα̇(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ Σ4
i=1ρ

αȧ
i ρ̄

aα̇
i ⟨Aαα̇;aȧ(xi , yi )O20′ (xk , yk )O20′ (xl , yl )O20′ (xm, ym)⟩

+ ...



R-sym and spacetime structures:
⟨O20′ (x1, y1) O20′ (x2, y2) O20′ (x3, y3) O20′ (x4, y4)⟩

=
y4

12 y4
34

x4
12 x4

34
f1(u, v) +

y4
13 y4

24
x4

13 x4
24

f2(u, v) +
y4

14 y4
23

x4
14 x4

23
f3(u, v)

+
y2

12 y2
13 y2

24 y2
34

x2
12 x2

13 x2
24 x2

34
f5(u, v) +

y2
12 y2

14 y2
23 y2

34
x2

12 x2
13 x2

24 x2
34

f5(u, v)

+
y2

13 y2
14 y2

23 y2
24

x2
13 x2

14 x2
23 x2

24
f6(u, v)

SUSY-invariance : 0 =
∑ ∂

∂ρ ⟨...⟩ , 0 =
∑ ∂

∂ρ̄ ⟨...⟩
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Motivation Setting the stage 4pt correlator

Constraining the multiplet field expansion
Constraint for W2 (X ) :

0 ∼
(

∂

∂X

)3
W2 (X )

Aαα̇;aȧ(x , y) = Jαα̇,aȧ(x , y) − 1
2

∂

∂xαα̇

∂

∂yaȧ O20′(x , y)

SU(4)-current superprimary
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2

∂

∂xαα̇

∂
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2

∂

∂xαα̇

∂
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Motivation Setting the stage 4pt correlator

Constraining the multiplet field expansion
Constraint for W2 (X )
Correlator:

⟨W2 (X1) W2 (X2) W2 (X3) W2 (X4)⟩
= ⟨O20′(x1, y1)O20′(x2, y2)O20′(x3, y3)O20′(x4, y4)⟩

+
4∑

i=1
ραȧ

i ρ̄aα̇
i ⟨Jαα̇;aȧ (xi , yi) O20′ (xk , yk) O20′ (xl , yl) O20′ (xm, ym)⟩

− 1
2

4∑
i=1

ραȧ
i ρ̄aα̇

i
∂

∂xαα̇
i

∂

∂yaȧ
i

⟨O20′(x1, y1)O20′(x2, y2)O20′(x3, y3)O20′(x4, y4)⟩

+
4∑

i=1

∑
j ̸=i

ραȧ
i ρ̄aα̇

j ⟨Ψαȧ(xi , yi)Ψ̄aα̇(xj , yj)O20′(xk , yk)O20′(xl , yl)⟩ + ...
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Motivation Setting the stage 4pt correlator

Add constraints from SUSY

Constraint for W2 (X )
Correlator:

⟨W2 (X1) W2 (X2) W2 (X3) W2 (X4)⟩
= ⟨O20′ (x1, y1)O20′ (x2, y2)O20′ (x3, y3)O20′ (x4, y4)⟩

+ Σ4
i=1ραȧ

i ρ̄aα̇
i ⟨Jαα̇;aȧ (xi , yi ) O20′ (xk , yk) O20′ (xl , yl ) O20′ (xm, ym)⟩

−
1
2

Σ4
i=1ραȧ

i ρ̄aα̇
i

∂

∂xαα̇
i

∂

∂yaȧ
i

⟨O20′ (x1, y1)O20′ (x2, y2)O20′ (x3, y3)O20′ (x4, y4)⟩

+ Σ4
i=1Σj ̸=i ρ

αȧ
i ρ̄aα̇

j ⟨Ψαȧ(xi , yi )Ψ̄aα̇(xj , yj )O20′ (xk , yk)O20′ (xl , yl )⟩ + ...

▶ Insert spacetime and R-sym
structures x functions of
cross ratios

▶ Impose Invariance under
SUSY

▶ Solve constraints ⇒ PDEs
▶ Solve PDEs

DESY 2023



Motivation Setting the stage 4pt correlator

Solutions for 4pt functions

f2(z , z̄) = 1
z z̄ f1 (z , z̄) + ...

f3(z , z̄) =(1 − z)(1 − z̄)
z z̄ f1 (z , z̄) + ...

f4(z , z̄) =z + z̄
z z̄ f1 (z , z̄) + ...

f5(z , z̄) =
(

−2 + 1
z + 1

z̄

)
f1 (z , z̄) + ...

f6(z , z̄) =−2 + z + z̄
z z̄ f1 (z , z̄) + ...

u =x2
12 x2

34
x2

13 x2
24

= zz̄

v =x2
14 x2

23
x2

13 x2
24

= (1 − z)(1 − z̄)

[Dolan, Gallot, Sokatchev ’04,...]
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Motivation Setting the stage 4pt correlator

Thank you for your attention!
Stay tuned for the 5pt results!
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Backup slides

Explicit multiplet field expansion

Wp=2 (X ) =
(

1 − 1
2ραȧρ̄aα̇ ∂

∂xαα̇

∂

∂yaȧ + 1
16ραȧρ̄aα̇ρβḃ ρ̄bβ̇ ∂

∂xαα̇

∂

∂yaȧ
∂

∂xββ̇

∂

∂ybḃ

)
O[0,2,0](0,0) (x , y)

+ ραȧ
(

1 − 1
4ρβḃ ρ̄bβ̇ ∂

∂xββ̇

∂

∂ybḃ

)
O

[0,1,1]( 1
2 ,0)

αȧ (x , y)

+ ρ̄aα̇

(
1 − 1

4ρβḃ ρ̄bβ̇ ∂

∂xββ̇

∂

∂ybḃ

)
O

[1,1,0](0, 1
2 )

aα̇ (x , y)

+ ραȧρ̄aα̇O
[1,0,1]( 1

2 , 1
2 )

αȧ,aα̇ (x , y)
+ ...
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Backup slides

Truncation in internal coordinates:

0 = ∂

∂ybḃ
O

[1,0,1]( 1
2 , 1

2 )
αȧ,aα̇ (x , y) |(ab),(ȧḃ)

0 = ∂

∂y cċ O
[1,0,0](1, 1

2 )

αȧ,βḃ;aα̇
(x , y) |(ac),(ȧċ)

0 = ∂

∂y cċ O
[0,0,1]( 1

2 ,1)

aα̇,bβ̇;αȧ (x , y) |(ac),(ȧċ)

Conservation equations:

0 =ϵβαϵβ̇α̇ ∂

∂xββ̇
O

[1,0,1]( 1
2 , 1

2 )
αȧ,aα̇ (x , y)

0 =ϵγαϵγ̇α̇ ∂

∂xγγ̇
O

[0,0,1]( 1
2 ,1)

aα̇,bβ̇;αȧ (x , y)

0 =ϵγαϵγ̇α̇ ∂

∂xγγ̇
O

[1,0,0](1, 1
2 )

αȧ,βḃ;aα̇
(x , y)

0 =ϵγαϵγ̇α̇ ∂

∂xγγ̇
O[0,0,0](1,1)

αȧ,βḃ;aα̇,bβ̇
(x , y)
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Backup slides

PSU(1,1|2)

⟨J(x1, y1)J(x2, y2)J(x3, y3)J(x4, y4)J(x5, y5)⟩

= y2
12 y34 y45 y53

x2
12 x34 x45 x53

f1(u, v) + y2
23 y14 y45 y51

x2
23 x14 x45 x51

f2(u, v) + ... + y12 y23 y34 y45 y51
x12 x23 x34 x45 x51

f6(u, v),

where yij = yi − yj , xij = xi − xj

Cross ratios : u = x12 x34
x13 x24

, v = x23 x45
x24 x35

Constraints :
∑6

i=1
∂

∂u fi(u, v) = 0,
∑6

i=1
∂

∂v fi(u, v) = 0
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