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The gluon Green’s function

dw
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carries the full dependence on Y and fulfills the NLO BFKL equation which,
in the transverse momenta operator representation
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with normalization
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can be written as
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Figure 1: Representation of Mueller—Navelet jets at a hadron collider.



This representation is useful when it acts on the basis
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As Y increases the azimuthal angle dependence is driven by the kernel. This is
why we uses of the LO jet vertices which are much simpler than the NLO. We
can write the differential cross section in the azimuthal angle ¢ = 61 — 65 — m,

where 6, are the angles of the two tagged jets as
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Cn, are not evaluated at the saddle point, but obtained by a numerical inte-
gration over the full range of v. The LO kernel, K, has eigenvalue

Xo (n,y) = 2¢(1)—¢(v+g>—¢(1—7+g>,

The eigenvalue of the scale invariant sector of the NLO kernel, K 1, in the
MS—scheme, is
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where S = (4 — 2+ 5ﬁ0/Nc) /12.
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The full cross section corresponds to the integration over the azimuthal
angle. It only depends on the n = 0 component:

o (ozS,Y,piQ) = —=—=Co(Y).
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We are interested in distributions sensitive to higher conformal spins. The
average of the cosine of the azimuthal angle times an integer projects out the
contribution from each of these angular components:

eos (ma)) =
The associated ratios
(cos (m)) Cm (Y)

(cos (ng)) Cn (Y)

can be used to remove the uncertainty associated to the n = 0 hard pomeron



intercept. All angular components together:

%;Z_fb _ % Z em(b?;g)) — %{1+2Zcos(nqb)<cos(ngb))}.
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The BFKL resummation presents an instability at NLO. Our cross sections
are very dependent on the renormalization scheme. The term proportional to
Xo 1n x1 can be removed:

2NCS
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This is the gluon—-bremsstrahlung (GB) scheme where some distributions be-
come unphysical due to poor convergence of the series.

Convergence can be improved demanding compatibility with renormalization
group evolution to all orders in the DIS limit, introducing a shift in anoma-
lous dimension. So far these types of resummations have been performed for
a BFKL kernel averaged over the azimuthal angle and only affect the zero
conformal spin. We study the convergence of the eigenvalues for all angular
components.
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H,=v(n+1)—¥(1).

We use the resumation scheme:
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The solution is very well approximated to “All-poles” by
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Mueller and Navelet proposed this process as ideal to apply the BFKL
formalism and predicted a power—like rise for the cross section. However, to
realize this growth as a manifestation of multi-Regge kinematics is very diffi-
cult since it is drastically damped by the behavior of the parton distribution
functions for x — 1.

The D{ collaboration analyzed data taken at the Tevatron pp—collider from
two periods of measurement at different energies /s = 630 and 1800 GeV.
From these they extracted an intercept of 1.65 £ .07. This rise is even faster
than that predicted in the LO BFKL calculation which for the kinematics
relevant in the D) experiment yields an approximated value of 1.45.
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Figure 2: (cos¢) = C1/Cy at a pp collider with /s = 1.8 TeV for BFKL at L.O
(solid), NLO (dashed), and collinear resummation (dash—dotted).
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Figure 3: (cos2¢) = C3/Cy at a pp collider with /s = 1.8 TeV for BFKL at
LO (solid), NLO (dashed), and collinear resummation (dash—dotted).
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Figure 4: {(cos ¢) at LO comparing the MS renormalization scheme (solid) with
the GB scheme (dashed).
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Figure 5: {(cos¢) at NLO comparing the MS renormalization scheme (solid)
with the GB scheme (dashed).



12 3 4 5 6

Figure 6: (cos ¢) with a resummed kernel comparing the MS renormalization
scheme (solid) with the GB scheme (dashed).
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Figure 7: <<CC°OSS2$>> = % with LO (solid), NLO (dashed) and collinearly re-

summed (dash-dotted) BFKL kernels.
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Figure 8: %% in a pp collider at /s=1.8 TeV using a LO (stars), NLO

(squares) and resummed (triangles) BFKL kernel, for Y = 1.
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Figure 9: %% in a pp collider at /s=1.8 TeV using a LO (stars), NLO

(squares) and resummed (triangles) BFKL kernel, for Y = 3.



N do
1
St e
—g—l_giﬁﬁ*—;—
* X -+ g *
soxr e xR ++$fﬁzzz

Figure 10: %% in a pp collider at 1/s=1.8 TeV using a LO (stars), NLO

(squares) and resummed (triangles) BFKL kernel, for Y = 5.
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Figure 11: Different ratios of the coefficients C,, obtained using a collinearly
resummed BFKL kernel. The gray band reflects the uncertainty in sy and in

the renormalization scale u.
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Figure 12: %fl—;‘b in our resummation scheme for rapidities Y = 7. The gray

band reflects the uncertainty in sg and in the renormalization scale pu.
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Figure 13: %fl—fb in our resummation scheme for rapidities Y = 9. The gray

band reflects the uncertainty in sg and in the renormalization scale pu.
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Figure 14: %fl—g in our resummation scheme for rapidities Y = 11. The gray

band reflects the uncertainty in sg and in the renormalization scale pu.
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Figure 15: Forward jet production in DIS



Figure 16: Forward jet production in DIS



Figure 17: Forward jet production in DIS



