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Dipole model of DIS
Heavy-flavour production in DIS
Description of the charm and beauty production cross section measurements
in deep inelastic ep scattering at HERA using dipole model : results of the fits
Summary

Analysis was done in xFitter framework using HERA data:
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Dipole model of DIS

Dipole picture of DIS at small x in the proton rest frame:

r - dipole size

z - longitudinal momentum frac-
tion of the quark/antiquark

Factorization: dipole formation + dipole interaction

σγp =
4π2αem
Q2

F2 =
∑
f

∫
d2r

∫ 1

0

dz |Ψγ(r, z,Q2,mf )|2 σ̂(r, x)

Dipole-proton interaction:
σ̂(r, x) = σ0 (1− exp{−r̂2}) r̂ = r/Rs(x)

A. Luszczak (CUT) xFitter workshop 9 -11 March, 2022 2 / 12



Dipole cross section: BGK

BGK (Bartels-Golec-Kowalski) parametrization:

σ̂(r, x) = σ0
{

1− exp
[
−π2r2αs(µ

2)xg(x, µ2)/(3σ0)
]}

µ2 = C/r2 + µ2
0 is the scale of the gluon density

µ2
0 is a starting scale of the QCD evolution: µ2

0 = Q2
0

gluon density is evolved according to the LO or NLO DGLAP eq.
soft gluon:

xg(x, µ2
0) = Ag x

λg (1− x)Cg

soft + hard gluon:

xg(x, µ2
0) = Ag x

λg (1− x)Cg (1 +Dgx+ Egx
2)
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Heavy-flavour production in DIS

The cross section for the production of a heavy flavour of type Q, with Q
being either charm c or beauty b, may then be written in terms of the
heavy-flavour contributions to the structure functions F2 and FL:

The results are presented in terms of reduced cross sections, defined as
follows:
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Results of the fits
Parameters from BGK dipole model fit with mc=1.3 GeV, mb= 4.05 GeV to
charm and beauty HERA data]

Comparision with HERA data for charm production
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Results of the fits
Parameters from BGK dipole model fit with mc=1.3 GeV, mb= 4.05 GeV to
charm and beauty HERA data

Comparision with HERA data for beauty production
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Results of the fits
Parameters from BGK dipole model fit with mc=1.4 GeV, mb= 4.05 GeV to
charm and beauty HERA data

Comparision with HERA data for charm production
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Results of the fits
Parameters from BGK dipole model fit with mc=1.4 GeV, mb= 4.05 GeV to
charm and beauty HERA data

Comparision with HERA data for beauty production
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Results of the fits
Parameters from BGK dipole model fit with mc=1.5 GeV, mb= 4.05 GeV to
charm and beauty HERA data

Comparision with HERA data for charm production
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Results of the fits
Parameters from BGK dipole model fit with mc=1.5 GeV, mb= 4.05 GeV to
charm and beauty HERA data

Comparision with HERA data for beauty production
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Results of the fits
Parameters from BGK dipole model fit with mc=1.3 GeV to the high
precision combined HERA data

Comparision with HERA data of the charm production cross section
determined from BGK dipole model and the high precision HERA data
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Summary

We analysed the charm and beauty production cross section measurements in
deep inelastic ep scattering at HERA using BGK dipole model
We added the contribution from beauty quarks to BGK dipole model in
xFitter framework
The obtained results from BGK dipole model fits are reasonable and similar
to other global PDF fits
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