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Role of rapidity choice for the 
Balitsky-Kovchegov equation
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electron-proton scattering
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deep inelastic

d2σ
dQ2dx

= 4πα2

Q4 [(1 − y)F2(x,Q2)
x

+ y2F1(x,Q2)]
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σγ*pL,T (x,Q
2) = ∑

f
∫d2r ∫10 dz |ψ(f)

T,L(r,Q
2, z) |22 ∫d2bN(r, b, x̃f(x))

dipole scattering amplitude
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FL(x,Q2) = Q2

4π2αem
σγ*pL (x,Q2)

F2(x,Q2) = Q2

4π2αem
(σγ*pL (x,Q2) + σγ*pT (x,Q2))

∑
f
∫d2r r r b∫10 dz z ∫d2bf

fσγ*pL,T (x,Q
2) = ∑

f
∫d2r ∫10 dz |ψ(f)

T,L(r,Q
2, z) |22 ∫d2bN(r, b, x̃f(x))
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LO Balitsky-Kovchegov equation
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∂N(r, b,Y)
∂Y

= ∫d2r1K(r, r1, r2) [N(r1, b1,Y) + N(r2, b2,Y) − N(r, b,Y) − N(r1, b1,Y)N(r2, b2,Y)]
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LO Balitsky-Kovchegov equation
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∂N(r, b,Y)
∂Y

= ∫d2r1K(r, r1, r2) [N(r1, b1,Y) + N(r2, b2,Y) − N(r, b,Y) − N(r1, b1,Y)N(r2, b2,Y)]

Klo =
αsNC

2π
r2

r21r22

Krc =
αs(r)NC

2π
[ r2

r21r22
+ 1

r21
(αs(r1)
αs(r2)

− 1) + 1
r22
(αs(r2)
αs(r1)

− 1)]

Kci =
ᾱs
2π

r2

r21r22

r2

min{r21, r22}
±ᾱsA1
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LO Balitsky-Kovchegov equation
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∂N(r, b,Y)
∂Y

= ∫d2r1K(r, r1, r2) [N(r1, b1,Y) + N(r2, b2,Y) − N(r, b,Y) − N(r1, b1,Y)N(r2, b2,Y)]

∂N(r, b, η)
∂η

= ∫d2r1K(r, r1, r2) [N(r1, b1, η1) + N(r2, b2, η2) − N(r, b, η) − N(r1, b1, η1)N(r2, b2, η2)]
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LO Balitsky-Kovchegov equation
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∂N(r, b,Y)
∂Y

= ∫d2r1K(r, r1, r2) [N(r1, b1,Y) + N(r2, b2,Y) − N(r, b,Y) − N(r1, b1,Y)N(r2, b2,Y)]
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LO Balitsky-Kovchegov equation
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∂N(r, b,Y)
∂Y

= ∫d2r1K(r, r1, r2) [N(r1, b1,Y) + N(r2, b2,Y) − N(r, b,Y) − N(r1, b1,Y)N(r2, b2,Y)]
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2 ∫dbN(r, b,Y) ≈ σ0 N(r,Y)N(r, b,Y)

1D solution
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1D solution
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1D solution
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2D solution

2 ∫dbN(r, b,Y) ≈ 4π ∫dbN(r, b,Y)
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2D solution
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Y vs η
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• calculate 3D solution


• calculate 4D solution


• implement higher order corrections

further steps
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thank you for your attention
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