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OUTLINE OF THE TALK %
ALIC

e Physics motivations

e D meson reconstruction and cross
section in pp collisions at Vs = 7
and 2.76 TeV

e D meson-hadron correlations

» Analysis strategy
» Current results in pp and p-Pb
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» Conclusions and outlook -
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CHARM PRODUCTION IN pp AND HEAVY-ION COLLISIONS %

“a4 ALIC
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Study the properties of charm production: .

3.5TeVp . DO

>

» Step further: more differential studies.

» Characterize charm quark fragmentation by evaluating

Measurement of integrated and p-differential D meson
cross section and comparison with perturbative QCD

calculations

azimuthal correlation with charged hadrons
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CHARM PRODUCTION IN pp AND HEAVY-ION COLLISIONS %
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D MESON RECONSTRUCTION
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Data sample

e pp: 314M events from 2010 run
(Vs =7 TeV)

e p-Pb: 130M events from 2013 ru
(Vs = 5.02 TeV) .

ITS: tracking & vertexing

TPC: tracking & p/K/m PID

' :
TOF: p/K/m PID

0 —— D meson signal extracted from an invariant mass analysis of
D’- K~ : . iy

displaced secondary vertices selected exploiting:
D™ — D'm*

e Topology of the decay & secondary vertex
D* — K" m* m* e Particle identification using TPC and TOF response °

D, — ¢m* — KK | vield extraction by fit to invariant mass spectra
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D MESON CROSS SECTION (pp AT \s = 7, 2.76 TeV).

_ALICE
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D MESON CROSS SECTION (Vs DEPENDENCE) (e
ALICE

* Energy dependence of the total charm production cross section in nucleon-nucleon collisions

» Well described by MNR pQCD calculation and in trend with results from other experiments
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Physics Letters B 718 (2012), 279-294
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D MESON RATIOS (pp AT Vs = 7 TeV)

Ratios of D meson production
cross sections as a function of
prin agreement with
expectations from models
within uncertainties.
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AND NOW LET'S GO TO
D-HADRON CORRELATIONS...
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D-HADRON CORRELATIONS: ANALYSIS STRATEGY
ALICE

» Analysis target: comparison of fully corrected azimuthal correlation distribution of

D mesons and charged hadron in pp, p-Pb and Pb-Pb

» Analysis steps:

> D meson signal extraction

> Correlation of D candidates in invariant mass peak region
(signal+background) with associated charged hadrons
> Subtraction of correlations from background D estimated from sidebands in

the invariant mass distribution

» Corrections for:
o Detector effects via Event Mixing
o Associated track reconstruction efficiency
o D meson selection efficiency

o Beauty feed-down contribution
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CORRELATION EXTRACTION

» Selected D mesons (including background) at central rapidity are used as trigger particles

for correlations

Al
» D mesons are associated to particles with §
In|<0.8, selected with quality cuts (x? %
value, number of clusters in TPC) and cut o
on the distance of closest approach to e
primary vertex. _6
£
L
e To remove the contribution from
background D candidates, sideband

region correlations are normalized to the
background contribution under the signal
and then subtracted from signal region
correlations
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EVENT MIXING CORRECTION %
ALICE

Results are corrected for the limited detector acceptance and detector spatial inhomogeneities

using the Event Mixing technique:

> D mesons from an event are correlated with tracks from other events with similar features

(z position of primary vertex, event multiplicity)
Invariant mass signal region
Event Mixing correction

pp, \s=7 TeV

> The correction from the Event Mixing

is normalized to 1 at (Ag,An)=(0,0) i O
and used as weight for single events % o eroceve AN
analysis: 1 peesGeVe .-

%€ 0.8

d’N**(A¢,An) 2o
N "(Ap.An)  dgdn  d’N"™'(0,0)
dmn dzNMixgd (A(p’An) d(pdn
dgdn I

,09
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EFFICIENCY CORRECTIONS
ALICE

» Each (D, hadron) pair is weighted by the inverse of the D meson reconstruction
efficiency and of the associated track reconstruction efficiency.

> For D meson efficiency, dependences from D meson py, and event multiplicity are
considered

> For associated track efficiency, dependences from track p;, n and z vertex position of
primary vertex are considered

JHEP 01 (2012) 12
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ANALYSIS STATUS (pp AT \s = 7 TeV)
E

e (A, An) D%-hadron correlation results before and after event mixing correction and sideband ALIC

subtraction (5 < p{(D° < 8 GeV/c)
Signal+background

Signal+background
Before Event Mixing correction Event Mixing corrected
pp, \s=7 TeV pp, \s=7 TeV
314M events

~._314M events
= 9 _ ALICE -
g S0 p§;§J> Soorens
' Sideband
subtraction

pp, \s=7 TeV

Invariant mass sidebands

Invariant mass sidebands
Before Event Mixing correction Event Mixing corrected
pp, \s=7 TeV = pp, \s=7 leV

ALICE

PERFORMANCE ..o
Q5/07/2013 "
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ANALYSIS STATUS (pp AT Vs = 7 TeV) € =

ALICE

e Azimuthal D%hadron correlations in different D° p; ranges, for associated track p; threshold
of 0.3 GeV/c

> Results are not feed-down subtracted

3 < D%p; < 5GeV/c 5<D%p; <8GeV/c 8 < D%p,; < 16 GeV/c
p*°¢ > 0.3 GeV/c py*°¢ > 0.3 GeV/c Py > 0.3 GeV/c
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e Fit function (to guide the eye): double gaussian (fixed means at 0, 1) + constant baseline
evaluated from points at +m/2
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ANALYSIS STATUS (pp AT Vs = 7 TeV) e

ALICE
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OUTLOOK TO p-Pb COLLISIONS AT Vs = 5.02 TeV .

e Results are not corrected for trigger and tracking efficiency and not feed-down subtracted
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R 0 1 2 3 4 e
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Azimuthal D°-hadron correlations, after Event £ <000 0-Pb, 15-5.02TeV
.. . Z|e F 1.3-108 1t ]
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. r 5< <8G Vi ]
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.. 1000; é
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irst time at SQ E Py > 0.5 GeV/c
— See G. Luparello’s talk, in this session T R . R S
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CONCLUSIONS & OUTLOOK %

e ALICE has measured cross sections and ratios for four D meson species in pp collisions at ~ ALICE
Vs =7 TeV

e Stay tuned for final results of correlation analysis!
» pp and p-Pb analyses in good shape, will be concluded soon
» Fighting for Pb-Pb, but very hard with current statistics and S/B
e Big improvements expected after ALICE upgrade (after LS2 in 2018)
» Huge increment of statistics (x100 factor in Pb-Pb collisions)

» Striking increase of S/B ratio for D meson reconstruction in Pb-Pb will help in reducing
uncertainty in background correlation subtraction (limiting factor in Pb-Pb analysis)

ITS CDR - LHCC-P-005

Liny x100 increase " | —é—++_=__=_
6 pb! 14-10"" - forPb-Pb . : +1 0P Kt
statistics after 1o°f ;
_ -1 . 1010 =[] —— Pb-Pb,\[§,,=2.76 TeV
Pb Pb 10 nb 8-10 the upgrade! Centr:IIi\iy 0-20%
107
— See C. Terrevoli’'s talk on 25/7, «Future» session — Sdt ':T’TS
L —=— Upgrade
O e e e e e @
p. (GeV/c)
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BACKUP SLIDES
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BEAUTY FEED-DOWN CORRECTION

Contribution of correlations between charged hadrons and non-prompt D mesons (B—=D+X

decays) must be removed from the analysis results.

The correction is applied by subtracting a template distribution for feed-down correlations
(evaluated on Monte Carlo) from correlation data plots:

—
- 1 (Chu(A) _&do” N, Y
Cg‘”“ (Afp) = G D’i y - (ZC;JC (A(P) < ¢ e, dp, O 2Ap;Ay £ (1 fpmmpr)
rig D
ng'g = 1 —a= prompt 1

For pedices: D = prompt D; B = D fromb — D €D
Y = D mesons yield; &= D meson efficiency
C = results normalized by yield; C = results not normalized by yield
f orompt = fraction of prompt D mesons (from FONLL calculations and c—D, b — D efficiencies)

Template and correction are evaluated in fine p; bins to take into account correlation shape

differences and {5, variation with D meson pr.
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EVENT MIXING CORRECTION

E

Comparison of signal region and sidebands region Event Mixing correction plots
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