Inclusive heavy flavour
production
in the dipole picture




Phenomenological dipole approach

Eigenvalue of the total cross section is see e.g. B. Kopeliovich et al, since 1981
the universal dipole cross section Eigenstates of interaction in QCD:
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Theoretical calculation of

the dipole CS is a challenge BUT! Can be extracted from data and used in ANY process!
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Gluon distribution amplitudes and dipole CS

In most cases, a scattering cross section in the target rest frame
can be represented in terms of three basic ingredients:
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Dipole approach vs NLO QCD: Drell-Yan

J. Raufeisen et al, PRD66 2002
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Dipole approach predictions effectively account

for higher order QCD corrections!
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Heavy flavour production: Bremsstrahlung vs Fusion

. . . B. Kopeliovich et al, PRD76 2007
Gauge-invariant sub-sets of diagrams
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Basis for heavy flavour production in the dipole picture




Dipole framework for heavy flavor production

“Fusion”
components
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Q-jet pT distribution in pp collisions: the dipole formula
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The dipole formula in momentum space
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Q-jet pT distribution in pp collisions vs LHC data

b - jet d’o/dp_dy (pb/GeV)
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do/dp dY [ub/GeV]

do/dp dY [ub/GeV]

Open heavy flavour production vs LHC data: D-mesons
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Open heavy flavour production vs LHC data: B-mesons
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Quarkonia: Color-Singlet vs Color-Octet mechanisms

for review, see Lansberg, Kramer etc M. Butenschoen, B. Kniehl’xo
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S- and P-wave quarkonia wave functions

Schrodinger equation for spatial ccbar wave function
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Color-Singlet chic -> J/psi production in the dipole picture

NLO correction to direct chic

Direct LO chic production
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Gluon shadowing corrections and direct J/psi

Direct J/psi (singlet/C-odd) production
is not possible via
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Color-Singlet direct J/psi production in the dipole picture
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Conclusions

The dipole picture provides universal and robust means for studies
the heavy flavour production processes (open HF and quarkonia)
in both pp and pA collisions beyond QCD factorisation

Recent inclusive b-jets, D- and B-meson production data in pp collisions
at the LHC are well described in the framework of color dipole approach
which effectively but correctly accounts for perturbative QCD effects

Preliminary results on J/psi production exhibit a correct behaviour
with transverse momentum and a dominance of the CS mechanism
while chic data description at high pT’s requires an account for

an additional gluon radiation

Residual sensitivity to the modelling of the universal dipole cross section,

the fragmentation functions and quarkonia wave functions should
provide model-independent constraints on these important ingredients
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