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Analysis performed on: - pp collisions at+/s = 7 TeV (3.

Analysis strategy
* D meson and associated charged track selection

on the quality of the reconstruction

peak region with selected associated tracks (panel a)

subtraction
— Sideband regions defined in 4-8c from the centre of th

N e—

1- 108 events)

- p-Pb collisions at \/Syny = 5.02 TeV (108 events)

- Peak region defined in 220 from the centre of the peak (panel b)

e peak (panel b)

—> D mesons (trigger particles) reconstructed in the central barrel from hadronic
decays and selected exploiting their displaced decay vertex topology, PID and
reconstruction quality selection on the daughter tracks

- Associated tracks reconstructed in the central barrel and selected with cuts

e Evaluation of (Ap,An) correlations of selected D candidates in invariant mass

e Removal of correlations from background D-meson candidates via sideband

— Correlation distribution evaluated also in this region and then subtracted from

signal region correlation distribution, after event-mixing correction (panel d:
correlation pattern after event-mixing correction and sideband subtraction)
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Description of the Analysis

e \ Physics Motivations } - \ Related Measurements ) N
D-hadron azimuthal correlations can give us access to the charm production and fragmentation mechanism A(P distributions of hadron-hadron correlations [2]
and provide further insight into the heavy quark interaction with the medium created in heavy-ion collisions.
Specific goals of the analysis for the different collision systems: o Comparison between pp and Pb-Pb central collisions via 1, observable:
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Signal + background - Before Event Mixing correction

pp, \s=7 TeV

Signal + background - Event Mixing corrected
pp, \s=7 TeV
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e Corrections applied on the correlation distributions:
» For detector spatial inhomogeneities and limited acceptance, exploiting the
event-mixing technique
- correlating D mesons from an event with tracks from other events with
similar properties (panel c);
» For associated track and D-meson reconstruction and selection efficiencies
- weighting each correlation entry by the inverse of the product of the track
and D-meson efficiencies: W = (€4rqck” €p) "
» For correlations from D mesons produced in B-meson decays
- subtracting the «feed-down» contribution, evaluated using Monte Carlo
templates
» For secondary tracks contamination, i.e. tracks from strange-hadron decays or
produced in interaction of particles with the detector material
— contribution evaluated via Monte Carlo studies

e Projection along A@ axis (to reduce statistical fluctuations)
e Evaluation of systematic uncertainties

e Fit to fully corrected azimuthal correlation distributions and extraction of
physical observables (near-side yield, near-side peak width, baseline height)

e Comparison of the distributions and of the physical observables in pp/p-Pb
collisions and with predictions from several PYTHIA tunes
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A@ correlation distributions - Average of D%, D*, D** mesons
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Analysis Results
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Average of the results from the three D-meson species, weighted with statistical and uncorrelated
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Near-side associated yield as a function of D-meson p;

D meson

The yields in pp collisions at \/s = 7 TeV and p-Pb collisions at \/syy = 5.02 TeV are
compatible within uncertainties.

Near-side yield extracted from the fit to the average correlation distributions
Shown here for the three associated track p; thresholds, as a function of D-meson p;
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{ Perspectives for Pb-Pb Collisions }

statistics and detector performance.

induced by background subtraction.

After ALICE Upgrade (during LS2, 2018-2019) [4], [5]
e Dramatic improvement of ITS tracking and vertexing

e Expected statistics in Pb-Pb: 10! events

D-hadron correlation analysis after ALICE upgrades
correlation distributions from PYTHIA
correlation distributions

p+(D°) > 8 GeV/c (about 10% for 3 < p(D°) < 5 GeV/c)
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D-hadron correlation analysis not feasible in Pb-Pb with current

—> Limiting factor: high statistical fluctuations in the A distributions,

 From Monte Carlo studies, D° S/B increases by a factor up to 10

Pb-Pb analysis performance estimated using template of
o Statistical fluctuations greatly reduced in the azimuthal

e Statistical uncertainty on near side yield below 1% for
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g ~ Conclusions and Outlook }

D-hadron correlation analysis could provide relevant information on the properties of charm production,
fragmentation and hadronization and, in Pb-Pb collisions, on in-medium charm quark energy loss.

The analysis was performed and completed for pp and p-Pb collisions.

Both the A correlation distributions and the near side yields are compatible in pp and p-Pb collisions, and
are in good agreement with PYTHIA, for all the kinematic ranges studied.

The upgrade of the ALICE detector and the larger statistics collected with the upgraded detector will allow for
precise measurements of D-hadron azimuthal correlations also in Pb-Pb, enabling a comparison of the results
in the three collision systems over a wide p- range.
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