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A new fit of the unintegrated gluon density has been perfortndgtle most recerf, data from
H1 and ZEUS. The fits have been carried out by using the CASCRIORte Carlo generator and
the fitting program PROFFIT. The increased precision of e HERA data gives significantly
harder restrictions to the fits, compared to the existing e vhich were fitted to old HERA
data. In order to improve the description of the new datatamdil freedom for the gluon has
to be introduced in the gluon parameterization. The fittipgraach used is based on describing
the parameter dependence analytically before the fits aferpeed. This allows for very fast and
flexible fits. In addition the different error sources of tregalare treated in the fit.
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1. Introduction

The substructure of the proton is parameterized by partosityefunctions (PDFs). By con-
struction the conventional parton density functions adependent of the transverse momentum
of the partons in the hadrot. This is sufficient when describing inclusive quantitieshsias
the proton structure functiork,. However, for a correct description of exclusive final satdas
necessary to treat the dependence of the transverse mamefitioe partons which take part in the
reaction. This can be done by using unintegrated PDFs, wahiatk; into consideration from start
of the interaction.

The parameters in the uPDFs have to be determined by fits @0 ¢tatthis proceedings the
focus is on the determination of the parameters inktdependent part of the uPDF, wheres the
fractional momentum of the proton carried by the parton.sTfidone by using the CASCADE
Monte Carlo program [1], which uses the CCFM evolution eigueto evolve the starting distribu-
tion for the uPDF to higher scales by emissions of gluons. gdreeration of single MC events is
not used in these fits. Instead the MC program calculgied values of the Bjorken scaling vari-
able,xsj, and photon virtualitiesQ?. The uPDFs are, for the first time, fitted to the new combined
F>-data from H1 and ZEUS [2].

2. The Unintegrated Gluon Density
The ansatz for the starting distribution of the unintegtagiion density is parameterised as
Ao(x k) = Nx(1—x)°(1 - Dx)exp(k — u)?/0? (2.1)

wherex is the longitudinal momentum fraction of the proton carfigcthe gluon andk the gluon
transverse momentum. Here the normalisatidnthe smallx behavior,B, and the parametdd
are determined. The rest of the parameters are fixed at thest@l = 4, u =0 o = 1. The start-
ing distribution is evolved to higher scales by gluon ensigsiaccording to the CCFM evolution
equation which impose angular ordering of the emitted gduon

3. The Fitting Method

Here only a brief overview of the fitting approach is given,ileta more detailed description
can be found in [3]. The fit program PROFFIT, implements thgrapach together with a treatment
of the errors of the data and the MC. The original method was tise first time in [4], and later
also in [5].

In the first step of the fitting procedure a grid of MC predinas build up in the parame-
ter space(p1, P2, .- -, Pn) for each of the observables. Then, the MC grid is used to ihesthne
parameter-observable space analytically, by fitting arpmiyial to the parameter grid. In order
to account for correlations between parameters the fornhefpblynomial has to be of at least
second order. In the presented fit a third order polynomiatesd, and the parameter space is well
described.

Having determined the polynomial describing the paransiace, one can fit the parameters
P1, P2, . ... This is done by minimizing thg? between the polynomial prediction and the data. We
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use they? definition suggested by the CTEQ group in [6], which corgetteats the correlated
and uncorrelated systematic errors of the measurementdditian also the errors of the poly-
nomial predictions are taken into account. These are @bkaifrom the individual errors of the
fitted polynomial coefficients by using the covariance nxatiérived in the first step of the fitting
procedure.

The method is very time efficient in particular since the M@ groints are generated simul-
taneously and instead of fitting MC to data, a fit of the polyirasis performed, which is much
faster then running the MC subsequently. The method alswsalfor very fast refitting if one, for
example, wants to study the exclusion of some experimesatal ploints or use different starting
values in the fit.

4. The fits

The original ansatz for the starting distribution is Eq. @ith D = 0. It gives x?/ndf = 2
when fitting the old HIF, data [7] in the rangeg; < 0.005 Q? > 4.5 Ge\? with the minimum
N = 0.81+0.03, B = 0.030+ 0.006[3]. However, when the same starting distribution isdussfit
the new combined HERA, data [2] in the same kinematic range the best fitlis- 0.834+0.02
andB = 0.0174 0.003 with x?/ndf = 5.1. It is worth noting that the minima for the two fits are
very close, while the(?/ndf differs significantly. As expected, an increased pienif the data
requires a higher accuracy of the model.

In [3] it is shown that by introducing the extra fact¢t — Dx) in the starting distribution
(Eq. 2.1) and in the fit, the description of the data is imptbv&he new combined HERA;
data can be described in the range0D1 < xgj < 0.005, 20 < Q? < 50 Ge\? with x?/ndf =
1866/85=2.2. The minimum iN = 0.47+0.3,B=0.11+0.01,D = —6.94+0.9. Although still
not a perfect fit, it is a clear improvement. As seen in Fig. Emglthe gluon density is drawn as a
function ofx, the new parametrisation of the uPDF gives a more pronouglcexh at low and high
X. In Fig. 2 the data is compared to CASCADE using the fitted uPDF
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Figure 1: The uPDF as a function of the fractional proton momeng,for fixed value ofk, = 1 GeV.
5. Summary and Conclusion

For the first time the new combined HERA data from H1 and ZEU$ewsesed to deter-
mine the unintegrated gluon density using the CASCADE MCegator [1] and the fit program
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PROFFIT [3]. The increased precision of the new HERA datdigssignificantly harder restric-
tions to the starting distribution of the uPDF, compared tmatmhe old HERA data did. With
a new parametrisation of the starting distributiory%/ndf ~ 2 can be obtained for the range
0.0001< xgj < 0.005, 20 < Q? < 50 Ge\2.

Given the simplicity of the model (using only gluons whicle @haracterised by 3 parameters
in the starting distribution) the results are quite satisfey. The extension to larg€? and to larger
X requires the inclusion of quark contributions, which ane$een for the future. Also interesting
to investigate are the different forms of the non-Sudakamnféactor and the scale of the running
coupling [8].
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Figure 2: Comparison between data and predictions of the CASCADE M@geaor run with the best fitted
uPDF.
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