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We study the heavy quark production in pA collisions
- (1) to evaluate the cold nuclear matter effects quantitatively

- (2) to probe a gluon structure in the heavy nucleus




Predictions and data

LHC data
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1. Gluon distribution at small-x



Unintegrated gluon distribution
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- BK equation : Quantum evolution in large-Nc

|.Balitsky (1996), Y.V.Kovchegov (1999)
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BFKL cascade Recombination
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The running coupling evolution kernel
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- Parametrized initial condition : MV' model
J.L.Albacete et al. (AAMQS) (2011)
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Quantum evolution of uGDF
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- The number of net gluons increases with decreasing in Bjorken’x.
Low-k. distribution is suppressed by gluon saturation.

High-k. region is enhanced by gluon radiations.
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2. Quark pair production from the CGC



Quark pair production

- Production from classical background field at the order O(p,p%)
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Quark pair production

- Production from classical background field at the order O(p,p%)

J-P.Blaizot, F.Gelis, R.Venugopalan (2004)
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- Multiple scattering before and after the quark pair production.



Multi-point function
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Multi-point function
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Multi-point function

4-point function (4 Wilson lines) appears
In the quark pair production cross section.
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Multi-point function
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Multi-point function

4-point function (4 Wilson lines) appears
In the quark pair production cross section.

Dipole amplitude
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3. Results: Quarkonium and open heavy flavor
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How low-x?
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Quarkonium

Color evaporation model
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- We assume that the produced quark pair hadronizes outside the nucleus.

- All the quark pair - singlet and octet - makes bound state with constant
probability.

- No feed down from excited states in this calculation .
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Quarkonium

- Nuclear modification factor
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Quarkonium

- Nuclear modification factor
dNpa
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Quarkonium

- Nuclear modification factor
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No saturation

- Strong suppression of Rpa at the LHC is a naturally result of the quantum
evolution.



Quarkonium
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+ Strong suppression due to multiple scattering and saturation is
found at small P, ; overestimated



Open heavy flavor
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+ Suppression due to multiple scattering and saturation:
reproduce the data.
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Summary

- In this CGC calculation with large-Nc. approximation, we have
shown that Rpa of J/ and D meson productions are strongly
suppressed in the low-p, region at forward rapidity due to the

multiple scattering and saturation effects in the target nucleus.

- J/P and D meson productions largely reflect the behavior of multi
point function in the target nucleus.
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Summary

- In this CGC calculation with large-Nc. approximation, we have
shown that Rpa of J/Y and D meson productions are strongly
suppressed in the low-p, region at forward rapidity due to the

multiple scattering and saturation effects in the target nucleus.
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Outlook

 NLO corrections (e.g. Sudakov factor) [Mueller, Xiao, Yuan (2013)]
- Hadronization : NRQCD matching [Kang, Ma, Venugopalan (2013)],
[Qiu, Sun, Xiao, Yuan (2013)]
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P, spectrum of J/y
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Azimuthal angle correlation
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