A modified Balitsky-Kovchegov equation

Reliable calculations for parton densities
The Goal: | at the LHC energies based on the high
parton density QCD theory
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F5 - HERA data :
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LHC predictions

CBG(:B, QZ):
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LHC predictions :

o-dipole:
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B-K non-linear equation:
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Deficiencies of B-K equation:

e Correct only in LLA approximation of pQCD with BFKL kernel
in LO;

e The mean field approximation to the JIMWLK equation;
e It is not correct in the saturation region;

e The region where we can neglect the non-linear corrections
should be specified by conditions beyond the BK equation;

A modified B-K equation E. Levin 7



B-K equation versus NLO BFKL.:

N,
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linear term

2 _,ABFKL.
X oGS :

with Aprkr = s XLOBFKL + Q% XNLOBFKL
Correct strategy (theory point of view ):

For 1/as > y=Ins > 1 NLOBFKL

linear term
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linear term
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NLO BFKL and saturation scale Q;(Y):

e The NLO BFKL kernel is known ( Lipatov and Fadin , Camisi
and Ciafaloni 1998);

e The needed re-summation has been performed ( Salam,
Ciafaloni et al. 1998 - 2000);

@ Our procedure is based on the observation of the Durham
group:

asxnro(vy) =

Y vy l1=-7v+w 1-—7

(1 + w A (w) 1 WX HT ()

1—|—wA1(w)_ 1 ) HT
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—  The pole v = 0 corresponds to the normal twist-2 DGLAP
contribution with

Q>...kit >ktit1>...> Qo

where () is the typical virtuality of the target;
— The pole at v = 1 corresponds to inverse k; ordering

kit < ktiv1 < ... Qo

—  The other poles, at v = —1,—2,...(y = 2,3,...), are the
higher twists contributions due to the gluon reggeization.
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Our suggestion:( Eiis, Kunszt and Levin 1994)

asxnro(y) = —wasxro(v) ;

w(vy) = as (1 — w) asxro(y) ; YPELAF =

b Saturation momentum

Q. (Gev) 1 1 - LO BFKL

2 - QOur kernel;

3 - NLO BFKL (Durham);
> 4 - BGW model;
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Energy dependence of ();:

102;531“ratg’:(gg\r;‘;’mfm 1 - High energy behaviour (fixed ag);
2 - Low energy corrections (fixed ag);
0 Z 3 - High energy behaviour (running ags);
4 4 - Low energy corrections (running ag);
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Modified B-K equation:
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Modified B-K equation that we have solved:
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b-dependence of (); :
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Y -dependence of Q) :

1000 3 T I I I E 1000 E I | | |

BK
BK-modified

A modified B-K equation E. Levin 16



Energy behaviour of < b > :
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og dependence of the dipole amplitude :
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Conclusions:

e The influence of the preasymptotic corrections, related to the
full anomalous dimension of the DGLAP equation, is rather large;

e These corrections slow down the energy behaviour as well as
the value of (Q)g;

e The BK equation without any modification is not able to
provide reliable predictions for the LHC energies;

e The modified BK equation has a chance to do this job;
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Problems to be solved:

e Solution to the full modified equation ?
e Running ag?
e Global fit of the experimental data?

e Reliable predictions for unintegrated parton densities for LHC
energies?
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