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Introduction

The LO BFKL equation has conformally invariant kernel and
can be solved in the space of conformal eigenfunctions both for
the forward and nonforward cases. (Lipatov 1986)
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where Y is the rapidity and Yj is the energy scale set by the
impact factors.

For the forward scattering we will work in the space of the Born
kernel eigenfunctions |nv)

= KG, G|y y0—1

(Flnv) = 1ﬂef”¢(72)—é+'”, (Flnv)(nu|F'y = 6(F = F7),
s

(nv|F)(Flmo) = 6pmd(v — o).
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Introduction

(nv|Kulhp) = ax(n, p)onnd (p — v)

a=Ne nvy=200) - (LT 1i) -yl LT

— 5 —iv).

As a result for the convolution with the impact factor (nv|Ky|®)

O(nv|Gu|®)

oy = ax(n){nv|Gu|®),  (nv|Gu|®) ~ e ()Y
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Introduction

The NLO BFKL kernel can be taken quasiconformal, i.e. the
only source of the violation of the conformal symmetry is the
running coupling.
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Here
as(Mz)Nc
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and §(n, v) contains all the NLO terms without the derivative.
(Fadin, Lipatov 1998)
There are many approaches to solving the NLO BFKL or
incorporating the running coupling corrections into the solution.
(GLR1983, Kovchegov and Mueller 1998, Levin 1999,... Chirilli
and Kovchegov 2013)
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Action of the kernel on the impact factor in the conformal
igenfunction space reads

om|Gle) a2p0 (X(nv)inv|G9))

oY 4 ov

52 .
- [@X(n, v)+ -o(n, V)] (nv|G|®)

with the initial condition

(|G |®)|y—y, = ®5(n,v).
For simplicity we will write x(n, »)(nv|G|®) = G. In this notation
the equation is

oG .a%pB oG _ a?
3y ITX(n’ I/)E = |ax(n,v)+ Td(n’ v)| G,

GO (n,l/) = G‘Y:YO = X(nay)q)B (n,l/).
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Ilts two first integrals are

4j v dl i[5 o)+ f s d]
— ) = Ge vo x(mDB ]
a2B Ju, x (n,0)

The general solution to this equation depends on an arbitrary
function f

n =2 v
_ [ fy Sena) (626, / dl
G=¢e 0 (T =Y+ | o)

Using initial condition, we can find f from the equation

(v vl
G n, :e[ag(l/ V°+fvox )d/]f</ )
o(n:) v X(N1)

0

Cl = Y — Yo—
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Go (n, v) = &350+, X‘i&",;;gd/]f< / d )

To solve it we introduce

PP
i o(n, 1) al
B Ju x (n,1)
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Then the formal general solution reads
G = Go(n, F~'(F (v) + AF))

F U (Fw)+aF) 3(n)) 4

F)+AF)—v) o= I <)

xe aﬁ(F
a?Bi(y — Yo)
7} .

The convolution of the impact factor and the Green function in
the space of conformal eigenfunctions

AF =

x(n, F~1 (F(v) + AF))
x(n,v)

(nv|G |®) = dg(n, F~1 (F(v) + AF))

. - —1 v /
w2 (F U FW+BF)—v) o= % §f Feman foy ))dl.
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We can keep only the terms up to @' Y™ order since we work

in NLO. With this accuracy

a2 pi
4

FU(F(v) + AF) = v+ x (n,v) == (Y - Yo)+

x(nv) X (n,v) (@28i )\*
+ . (4 y)

Therefore with NLO accuracy

A alBi
(m1619) = (0a(n) + = @a(n )X (n)]'Y )

-2 =33
5 @X (M) (Y=Yo)+ 57 8(nw) Y+ S x(nw)x (nv) Y2

The solution satisfies the equation up to terms proportional to
a™2Yy" including them.
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It is also interesting to consider the next term in series
F~1(F(v) + AF), though it is beyond the NLO accuracy.

2.1 12 —-20; 3
_ XX+ xx'c [api
F (F() + AF)® = X1 < . y)

Therefore the solution will have the form

A 52 3]
©al&100) = 3 [ avoy (0a+ T eanY)

_ =2 535 5532y3
s @X(Y=Y0)+ 8V S Y2 S (03 )
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If one integrates with respect to v treating the terms
~ a?Y,a%Y? a®Y? as small and takes only the contribution of
the saddle point of x (0,0), one gets

2
(4Gl d5) =~ 3(0,0) <¢B(o 0)+ .7 00.0)x(0.0) Y)

2m ax(0,0)(Y—Yo)+226(0,0)Y— 222 1 (0,00 (0, 0)

“\a X" (0,0)] y® o
Here the term ~ a°32 Y3 is known.
The term ~ a3giy’ (n,v) is zero in the saddle point of x.
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Conclusion

@ The NLO forward BFKL equation can be transformed into
the partial derivative equation in the space of conformal
eigenfunctions.

@ This equation can be solved with the NLO accuracy.

&3si ’
@ The solution contains the exponential s~ X(m)X'(m) Y2,

Thank you!
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