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Figure 2. Sketch of BFKL evolution generating ladder graphs in the imaginary part of the am-
plitude. Considering initially emission from the projectile side only, the 0-loop wavefunction (top
left) describes a state involving two reggeized gluons. The Reggeized gluons are both off-shell and
are characterized by their transverse momenta k and p� k. Each application of the BFKL Hamil-
tonian (the top row) generates an additional rung in the ladder. Upon integrating the (l � 1)-loop
wavefunction with the target one obtains the l-loop amplitude (bottom row).

regularization to all orders. The purpose of the present paper is to extend the calculation
to finite contributions.

We are interested in the exact perturbative solution of the BFKL equation for any
colour exchange. Adding to the complexity is the fact amplitudes are infrared singular,
forcing us to work in dimensional regularization. While it is not known how to diagonalise
the BFKL Hamiltonian in these circumstances, we are able to solve the problem by using two
complementary approaches, the first by taking the soft approximation while maintaining
dimensional regularization, and the second by considering general (hard) kinematics in
strictly two transverse dimensions. Let us briefly describe each of these approaches.

The first approach is a computation of the (off-shell) wavefunction describing the emis-
sion of two Reggeons at (l� 1) loops, and the corresponding l-loop 2 ! 2 amplitude, in the
soft approximation, where one of the two Reggeized gluons carries transverse momentum
k2 which is significantly smaller than the total momentum transfer by the pair, �t = p2,
i.e. the limit characterized by a double hierarchy of scales k2 ⌧ p2 ⌧ s. This is the limit
used in ref. [25] to determine all infrared-singular contributions the amplitude. This break-
through was achieved using the simple observation that the wavefunction is itself finite to
all orders in perturbation theory and that BFKL evolution closes within this approxima-
tion. All the singularities of the amplitude at any given loop order are in turn produced in
the final integration over the wavefunction (corresponding to the transition from the top
to the bottom row in figure 2). Here, building upon the computation of the wavefunction
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