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1. Introduction

Proton-proton collisions ay/s= 7 TeV have been recorded by ALICE (A Large lon Collider
Experiment) at the Large Hadron Collider (LHC) at CEIRN[1]. Hadroltisions at these energies
provide an opportunity to probe quantum chromodynamics (QCD) undesne& conditions. In
particular, the hadroproduction of heavy quarkonium states is a modesre QCD is involved
in both perturbative and non-perturbative aspects. Various moddef§ fave been proposed to
describe the results obtained at the Tevatrgn[][4, 5] and RHIC [6] cddlidert they fail to repro-
duce simultaneously the production cross sections, the transverse monuistiifmations and the
measured polarization, and their rapidity dependence.

Charmonia and bottomonia production measurements in proton-proton colliitmes LHC
energies will also provide the necessary baseline for the study of thadiugtion in nucleus-
nucleus collisions at similar energies. Heavy quarkonia have been ecedids key observables
to study the properties of the medium created in ultrarelativistic heavy-ionioalisince the very
beginning of this field, when it was suggestgf [7] that uppression is an unambiguous signa-
ture for the formation of a deconfined plasma of quarks and gluons (QG8&)ppression of the
charmonium yield beyond expectations from a pure nuclear absorptmase has been indeed
observed both at SPS and RHIC energies (see, e.g., referghBef§). However, it is now rec-
ognized that in order to interpretydfproduction as a QGP probe one has to consider cold nuclear
matter effects such as initial state energy Ids$ [11] and shadoyihg [ 2jeth as charm quark
energy loss[[43], co-mover interactiorjs|[14], corrections for féedn from higher mass charmo-
nium states, and secondary production mechanisms, such as recombfhatitially uncorrelated
cc pairs [1h].

Charmonia and bottomonia states are measured in the ALICE experimentral capidity
and forward rapidity through thea"e~ andu™u~ decays, respectively. In this contribution we
focus on the analysis of)/s produced at central rapidity, the ongoing dimuon analysis at forward
rapidity being discussed i [[L6]. We also give the perspectives on theumezaents in the first
LHC Pb—Pb run.

2. Proton-proton collisions at\/s=7 TeV

The ALICE apparatugJ1] consists of a central bartgl « 1), located in a large solenoidal
magnet, providing a magnetic field of 0.5 T. The barrel detectors can tiaticlps down topr
of about 100 MeV/c, and provide particle identification over a wide momen&nge. The set-up
includes a muon spectrometer, covering the pseudo-rapidity intefvat & < 4, and detecting
muons having p >4 GeV/c. The barrel detectors which have been used amtiysis are the Inner
Tracking System (ITS) and the Time Projection Chamber (TPC). The mairofasie ITS [1],
which consists of six cylindrical layers of silicon detectors with radii betw@® cm and 43.0 cm
and covering the pseudo-rapidity rarigé < 0.9, is to provide precise track and vertex reconstruc-
tion close to the interaction point and to improve the overall momentum resolutienT PC [1}],
which is a large cylindrical drift detector with an active volume extending te<85< 247 cm
and—250< z < 250 cm in the radial and longitudinal directions, respectively, is the maikitrgc
detector of the central barrel and it also provides very good patrtictgifabation (PID) via spe-
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Figure 1: Left panel: transverse impact parameter resolution egtimersuspr, obtained for TPC track
which have been refitted in the ITS. Right panel: specific gnéoss &/dx vs. momentum for tracks
measured with the ALICE TPC. The solid lines are a paransstton of the Bethe-Bloch curve.

cific energy loss (B/dx) measurement with a resolution af= 5.5%. Both detectors have been
calibrated and aligned and the observed performances are very clttseriominal figures. As
examples, in the left panel of figufé 1 the resolution on the transverse tirpppeameter (IP) of
charged track, i.e. the distance of closest approach of the baclpeteted track trajectory to the
primary vertex, are compared to Monte Carlo simulation as a function of the pracThanks to
the excellent IP resolution we will be able to separate the contributionfo€édiming from beauty
hadron decays. In the right panel, the specific energy I&gsixiversus the particle momentum
measured in the TPC is shown. The PID performance of TPC is the crgsit fr this analysis:
we employ at-30 inclusion cut for electrons and-a30 exclusion for pions and protons.

The electron identification capabilities can significantly benefit from the @isleecALICE
time of flight (TOF) and transition radiation (TRD) detectors, for rejectiegpectively, the con-
tamination of protons and kaons, and that of pions. In figlire 2 the depeadf the particle
velocity measured by TOF on the particle momentum is shown (left panel). iStrédtion of
the TPC dE/dx signal (in unit of resolution) relative to the electron Bethe-Bloch line foreX/@&
tracks, is shown in the right panel of figue 2 with and without electronitagigp the TRD. The
usage of these detectors will be introduced in the analysis soon.

In this preliminary analysis a sample of 103.0° events selected with a minimum bias trig-
ger [18] has been used. Besides the TPC PID cuts discussed almtrachs are required to have
a minimumpry of 1.0 GeV/c, a minimum number of TPC clusters per track of 90 and to poikt bac
to the interaction vertex within 1 cm in the transverse plane. A hit in the innerim8diayers is
also required in order to reject electrons frgmaonversions. The invariant mass distributions for
like-sign (LS) and opposite sign (OS) electron pairs are shown in f[guféd signal, obtained by
subtracting the two distributions, is shown in comparison with the signal fromtéIGarlo (MC)
simulations. We obtailN;,,, = 123+ 16 candidates and a mass resolution of about 50 Nev
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Figure 2: Left panel: dependence of the particle velocity measureti®ly on the particle momentum time
particle charge sign. Right panel: distribution of the @liffnce (in unit of resolution) between the TPC
dE/dx signal and the electron Bethe-Bloch line for particle with- 2 GeV/c, with and without electron
tagging in the TRD.

"“E's: 1734155, S/: 2.2+ 0.56, Signi; 9/2+0.58 (2.90-315 GeV),

60— ALICE performance o e'e
06/10/2010 o 1.04*like-sign

PP.NS=7TeV, L, = 4.0 nb*

counts per 40 MeV

, e
1 mi‘* % il

N
=)

[}
S>

® e'e-1.04%like-sign
Monte Carlo (x?/dof=1.2)

\‘Hup\f,—pu\‘uu‘uu‘uu‘u

o
o

Now A
© o o

wu\mw\mw\wm\mw\mw\ww\\\HH\HH\HH\HH\HH\

counts per 40 MeV
S

o

K
o
V\)‘H‘HH #W‘\\\\‘\\\\‘\\\\‘\H

PV IR I EEINI IR n
2254 26 28 3 32 34 36 30
M, (GeVic?)

Figure 3: Top panel: invariant mass distributions for like-sign (L&) opposite sign (OS) electron pairs.
Bottom panel: the difference of the two distributions witlperimposed Monte Carlo (MC) signal.

2.1 B-hadrons decays

When measuring §/ production at the LHC, a significant fraction of the measured yield comes
from b-hadron decays. Thisy/source is a very interesting physics signal for the evaluation of
beauty production cross section, nicely complementing measurementsnpesifera single lep-
tons. Complementary, the contribution frdwhadron decays has to be subtracted from the mes-
sured J yeld, to get the prompt ¢/ production cross section. The vertex resolution of the ITS (see
figure[l) is good enough to measure the yield gf gfoduced in secondary vertices. The signed
projection of the flight distance of)/on its transverse momenturn,, = L- Br(J/Y)
good measurement of the separation from the main vertex. To reducepbeddmce on the )/
transverse momentum distribution, the variableused instead dfyy, Xx= Lxy-M(J/¢)/ pr, where
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M(J/Y) is taken as the known )/ mass. Studies based on Monte Carlo simulation have shown
that the fractions of secondarydas a function ofpt can be extracted by a likelihood fit to the
di-electron invariant mass and tkevariable defined above with uncertainties of about 10%. This
approach will provide a measurement of the beamtyifferential cross section down {or ~ 0.

3. Prospects for the first Pb-Pb run

The first Pb—Pb run at LHC will be performed at a luminosity of abodPat2s1, i.e. reduced

by 2 orders of magnitude below the nominal LHC luminosity for Pb—Pb. Thezethe expected
data sample would amount to fewb—1. With such statistics, assuming i) that they Jroduction
scales with the number of binary nucleon-nucleon collisions when going mto Pb—Pb, ii) the
same reconstruction efficiency as obtained in pp, and iii) a a pseudadtyagémsity of primary
charged particles at mid-rapidity of about 1500 for central Pb-Pb cailisiwe would have for the
most central 10% of the inelastic cross section about 1,000 reconstidigtedth a signal over
background ratics/B =~ 0.01. Given these figures, the measurement in the first year would be at
the limit of feasibility. However, the introduction in the analysis of the TRD andrFID would
eventually improve the performances.
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