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Outline

Light-cone limit of Cornalba’s formula.
Light-ray operators.
DGAP vs BFKL for 4-point correlators.
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Light-cone OPE in Cornalba’s formula
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ℵ(ν) - pomeron intercept, f̃+(ω) = (eiπω − 1)/ sinπω - signature factor
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Light-cone OPE in Cornalba’s formula

Cornalba’s formula as x2
12⊥ → 0
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∫
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Gluon light-ray (LR) operator of twist 2

Fa
−i(x′+ + x⊥)[x′+, x+]abFb i

− (x+ + x⊥)

Evolution equation (in gluodynamics)

µ2 d
dµ2 Fa

−i(x′+ + x⊥)[x′+, x+]abFb i
− (x+ + x⊥)

=

∫ x′+

x+
dz′+

∫ z′+

x+
dz+ K(x′+, x+; z′+, z+;αs)Fa

−i(z′+ + x⊥)[z′+, z+]abFb i
− (z+ + x⊥)

“Forward” LR operator

Fµ(L+, x⊥) =

∫
dx′+

(
Fa
−i(L+ + x+ + x⊥)[x′+ + x+, x+]abFbi

−(x+ + x⊥)
)µ

Expansion in local operators

Fµ(L+, x⊥) =

∫ ∞
0

dx+

∞∑
n=2

Ln−2
+ Og

n(x+, x⊥), Og
n ≡ Fa

−i∇n−2
− Fai

−
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Light-ray operators

Evolution equation for Fµ(L+, x⊥)

µ2 d
dµ2 Fµ(L+, x⊥) =

∫ 1

0
du Kgg(u, αs)Fµ(uL+, x⊥)

⇒ γn(αs) = −1
2

∫ 1

0
du un−2Kgg(u, αs) µ

d
dµ
Og

n = −γj(αs)Og
n

Conformal LR operator (j = 1
2 + iν)

Fµ(L+, x⊥) =

∫ ∞
−∞

dν
2π

(L+)−
3
2 +iνFµ1

2 +iν
(x⊥)

Fµj (x⊥) =

∫ ∞
0

dL+ L1−j
+ Fµ(L+, x⊥)

Evolution equation for “forward” conformal light-ray operators

⇒ µ2 d
dµ2F

µ
j (z⊥) =

∫ 1

0
du Kgg(u, αs)uj−2Fµj (z⊥)

⇒ γj(αs) is an analytical continuation of γn
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Supermultiplet of LR operators

Gluino and scalar LR operators

Λµ(L+, x⊥) =

∫
dx′+

(
λ̄a,A(L+ + x+ + x⊥)[x′+ + x+, x+]abλb,A(x+ + x⊥)

)µ
Λµj (x⊥) =

∫ ∞
0

dL+ L−j
+ Λµ(L+, x⊥)

Φµ(L+, x⊥) =

∫
dx′+

(
φ̄a,I(L+ + x+ + x⊥)[x′+ + x+, x+]abφa,I(x+ + x⊥)

)µ
Φµj (x⊥) =

∫ ∞
0

dL+ L−j−1
+ Φµ(L+, x⊥)

SU4 singlet LR operators. (non-singlet - spisat’ s Grishi)

Sµ1j(z⊥) = Fµj (z⊥) +
j− 1

24
Λµj (z⊥) +

j(j− 1)

24
Φµ(z⊥)

Sµ2j(z⊥) = Fµj (z⊥)− 1
24

Λµj (z⊥)− j(j + 1)

72
Φµ(z⊥)

Sµ3j(z⊥) = Fµj (z⊥)− j + 2
12

Λµj (z⊥) +
(j + 1)(j + 2)

24
Φµ(z⊥)

All operators have the same anomalous dimension
γj(αs) = 2αs

π Nc[ψ(j− 1) + C] + ...
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Light-cone OPE

Three-point correlator of local operators (O = TrZ2)

〈Sµ1n(z1)O(z2)O†(z3)〉 =
∑ cn
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12z2

13z2
23

(x12−
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12
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x2
13

)n(µ−2x2
23

x2
12x2

13

) 1
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CF of LR operator and two locals

x2
23

∫
dx3−〈S

µ
j (x1⊥)O(L + x3− , x2⊥)O(x3− , x3⊥)〉

=

∫ 1

0
du
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13⊥ū]1+j

( ūuµ−2x2
23⊥

[x2
12⊥u + x2

13⊥ū]2

) 1
2γ(j,αs)

CF of two LRs : 〈Sµ
j= 1

2+iν
(x1⊥)Sµ

j′= 1
2+iν′

(x3⊥)〉 =
δ(ν − ν ′)c(ν, αs)

(x2
13⊥)j+1(x2

13⊥µ
2)γ(j,αs)

⇒ Light-cone OPE

x2
23

∫
dx3− O(L + x3− , x2⊥)O†(x3− , x3⊥)

=

∫ 1
2+i∞

1
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dj c(j, αs)[1 + eiπj]Lj(µ2x2
23⊥)

1
2γ(j,αs)Sµj (x3⊥)
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DGLAP vs BFKL for 4-point CFs

“DGLAP” result (leading twist)
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12x2

34⊥
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(v̄v)j+ 1
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BFKL result (ℵ(ξ, αs) = αsNc
π χ(ξ) + ... - pomeron intercept)
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(v̄v)ξ̄+
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We compare these results around ξ ∼ ω ∼ 0

⇒ 1 + ℵ(ξ, αs) = j and γ(j, αs) = −ξ − ℵ(ξ)

2

ℵ(ξ)−2ℵ(ξ)ℵ′(ξ) ' αsNc

πξ
+
ζ(3)α2

s

ξ
+... → γj = −2

αsNc
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+ [0 + ζ(3)(j− 1)]
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)
)3

+ ...

I. Balitsky (JLAB & ODU) NLO BFKL and anomalous dimensions of light-ray operators Talk 15 March 2013 9 / 9


