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Heavy Flavour in ALICE

» the goal is to study charm (beauty) in Pb-Pb :

|) Less energy loss expected Y. Dokshitzer & D. Kharzeev PLB 519(2001)199
2) Small interaction cross section — difficult to thermalize —

heavy flavour elliptic flow is more stringent test of thermalization.
3) Is temperature high enough for thermal production?

yield in PbPb
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Heavy Flavour in ALICE
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The ALICE detector

O =

¢ Central barrel acceptance |n| <0.9. |
Magnetic field B=0.5T ¢ Forward muon arm.
Dipole magnet 0.7T
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¢ Excellent Particle IDentification: ITS, TPC, TOF and TRD.

¢ Silicon tracker (ITS)
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PHOS
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Trigger and sample

[ Minimum bias based on interaction trigger:

] SPD(pixels) or VO-A(scintillators) or VO-C(scintillators)

(] At least one charged particle in 8 ] units
[J Read out all ALICE detector

SPD
|

[A By 7th of July ~ 3x108 minimum bias events @ 7 TeV
recorded.
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Open charm analysis channels

¢ Many channels under study:

IZ D9 - K-1tt ( BR = (3.89+0.05)%, cT = 123 um )
A D** >D°1r*s  (BR=(67.7+0.5%)

g D* =& 1" K"1r" (BR=(9.22£0.21)%, cTt =311.8 ym)
M D9 & K-ttt 1 1% (BR=(8.1020.20)%, T = 123 pm)

(] Ds » KKt
CJAc— Kp

..

¢ Let’s concentrate on the first four
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Selection strategy

M Single track selections similar for each channel (>70 points in TPC,
>4 clusters in ITS (>=/ SPD), TTsfrom D" also with ITS stand-alone ).

¢ D° K-t

v topological selections based on displaced vertex reconstruction

¢ D** > DO1T ( strong decay, seconday vertex not resolved )
L > p° K-+
v topological selection on DO (similar as for D analysis)
¢ D* - K-t , D° =& K-1t* 1T Tt
- topological selection based on 3(4) prong displaced vertex
reconstruction

A In each one of the four channels PID used to identify kaons and pions.
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Silicon Tracker for vertexing

¢ Main vertex detector for Heavy flavour is the Inner Tracking System

Silicon Strip Detector
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¢ 6 silicon layers, three different technologies. (SPD, SDD, SSD)
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Topological selections: Hints

A let’s take the D® = K-TT* as example.
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PID for open charm analysis
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X work in progress
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D? - K" - 1

ppV\'s = 7 TeV, 1.4x10° events, p:’o >3 GeVic

No B
> b -

2250 D’- Kr*nn! e

° —

E 200 N ALICE Performance
= 19/07/2010
L]

150

T

|IIII|IIII|I

100 —Mmean = 1.864+ 0.002 +
Significance (20) =6.2+ 0.3 -
Sigma = 0.015 + 0.002 S(20)=211£ 31 2
50 a
B B(20)=933+12 g
- o
B 1 1 1 1 | 1 1 1 | | I I | | 1 1 1 | 1 1 1 | | 1l 1 1 1 | 1 1 1
9.7 1.7 18 185 19 195 2 2.05

Invariant Mass (Knnn) [GeV/c?]

A Signal pr integrated >3 GeV/c.
[ Position: (1864+2) MeV/c? .Width: (15+2) MeV/c2

ICHEP 2010 Alessandro Grelli, ERC- StG QGP-Utrecht




ppVs= 7 TeV, 1.40x 10° events, p.">2 GeVic
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D - K-t 1t

ppVs=7 TeV, 1.41 x 10 events, p:y> 2 GeV/c

PPV5=7 TeV, 1.41 x 10° events, 2 < p < 3 GeV/c PPY5=7 TeV, 1.41 x 10° events, 3 < p'< 5 GeVic
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. = R , <
PPVS=7 TeV, 1.41 x 10° events, 5 < p'< 8 GeVic PPVS=7 TeV, 1.41 x 10" events, 8 < p° < 12 GeV/c
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Corrections and systematic from corrections

KZ Common infrastructure for corrections for all the channels

[ Multiple steps correction, multidimensional grid created, 8
reconstruction steps, | 3 variables per step.

>

At each step efficiencies can be computed

I A systematic from cut stability inferred using correction framework

Variation of corrected yields — systematic

I A systematic from misalighment estimated with montecarlo with
different alignment conditions (effect on efficiency from corrections)
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Conclusions

[ ALICE goal is to have a solid measurement of charm cross-section in
p+p to be used as reference for Pb+Pb

%] Many open charm channels are under study to better constraint the
cross section.

[ Results with first 140M p+p events for D*, D° and D* very promising
sighal seen in range |1<pt<I2 GeV/c (several pt bins).

[ Correction framework ready and systematic estimations on going

IZ Pb-Pb run scheduled for November 2010
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Energy Loss: dead cone effect

hot and dense medium

Gluon radiation probability

rt 'ﬁ S * d
parton
(t)i — d(t) LIGHT
A4y - ’ | )
Gluon radiation suppressed at 6 < mg/Eq, 14{ EQJ pe
(dead-cone effect) pokshitzer & Kharzeev, PLB 519, 199 (2001) e
Probe deeper into the medium

@ Cl‘eated in the ear'ly 20_ | S N l T
stage of the collision.

' =~ P.Je(x)
N
€ For € and b less
energy loss is
expected.

DolX. Y20 ¢<0] [a.u}

¢ Probe deeper into
the QCD medium
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