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Motivation (What and Why)

 Kinematical constraint (k.c.) captures some
higher order corrections to the BFKL kernel

« What NLL and NNLL corrections does it provide?

 k.c. the same in QCD and N=4 sYM

« Can we cross check the NLL and NNLL corrections generated
by k.c. against the N=4 sYM result?

- How do different forms of k.c. compare against
each other?

« How do they compare in Mellin/momentum space?



The BFKL equation

In momentum space:

F(z,k2) = FO (2, k2)
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In Mellin space:
F(w, k%) = / 02 w “ F(z, k2)
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v 1S the BFKL kernel



The BFKL kernel in Mellin space

BFKL equation in Mellin space

» Solving the equation for eigenvalues of the BFKL
kernel Mellin transform

W=X (W,Y)

wW=Xeff (Os,Y)

« BFKL kernel without the kinematical constraint

Xets (Ag,Y) =0s (¥ (1) -¥ (¥) -¥ (1-Y))
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Kinematical constraint

Follows from consistency requirements for the
virtuality of the t-channel gluon = k2< 0
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* Inserting the on-shell condition for emitted parton
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The BFKL equation

* Follows from consistency requirement for the virtuality of
the t-channel gluon — k?<0

» Effectively implements energy conservation
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« Complicated expression — approximations possibly useful
(used in literature):
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J. Kwiecinski, A. D. Martin and P. J. Sutton



Scale choice in the BFKL equation

Mueller-Navalet jet cross section:
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Symmetric vs. Assymetric scale

The same change in the kernel;
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Scale changing transformation at NLL

w B W
Shift in y: X0 (’7 - 5) + Qs X1 (’7 - 5) S— A
Ex jon i o woxo ,
pansion In wup to (g Xo(f},) — ——— 4+ QsX1 (7)
2 idy
J v=ax0
& x0(7) 2
5 Xo\”Y 3
Leading poles change:
TR e o)
1 _ ( )aXO Qg Qg : 273 2(1 il 7)3
__as R SY S0
A Oy 2y 2(1—~)3 i 0 1




Comparison with N=4 sYM

N=4 sYM result available for a symmetric scale choice
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NLL contributions to the BFKL kernel
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Leading poles at NLL and NNLL

Absence of subleading poles 1/y2 (NLL) and 1/y4 (NNLL)
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Leading and next-to-leading pole

structure to all orders

Observation: Xk

1
k1 agreement QCD and sYM (NLL and NNLL)
Y +
%k vanish
’Y

Proven by mathematical induction to all orders!

thanks to
Wanchen Li



The BFKL kernel in Mellin space




behavior for x-—0

Value at the saddle
point - intercept
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Numerical solution in Mellins space

Different values of fixed as:




Numerical solution in Mellins space

Comparison of w = asx(w,vy)
different k.c. B
W = Xeﬁ“(’% as)

Exact agreement at y=1 of k.c. and k.c.
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Differential form of the BFKL with k.c.

kinematical constraint in the form: 0 (kc (qT7 kT) 5 Z)
. . 1 :
shift of the x variable: xr — r max-< 1, — 5
k‘C (qTa kT)

Differential form of the BFKL equation:
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Numerical results in momentum space

» expected ordering of
magnitudes

. for large k, k.c. tend

to differ from k.c. -
k.c. modification in
the collinear limit

. for small k, k.c. tend
to be close to k.c.

F (@, kr) = exp [polog (kr/p)’ + p1 log? (kr/)?| (1 - 2)"
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Summary

- We have shown that leading poles at NLL and
NNLL originating from the kinematical constraint
are identical to the poles contained in the N=4
sYM results

- We have compared different forms of
kinematical constraints numerically in Mellin
and momentum space
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