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The ALICE experiment has been designed to measure the piegpef strongly interacting matter
created in heavy-ion collisions at LHC. The apparatus hearakfeatures, such as low pccep-
tance and powerful tracking over a broad momentum rangeithke ALICE also an important
contributor to the proton-proton LHC physics. In this reggeaims both at setting the baseline
for the understanding of the heavy-ion data and exploriegw energy domain. After an in-
troductory description of the status of the experimeng gaper deals with the ALICE physics
potential in particular discussing the early p-p and Pbt®Ining scenarios and the corresponding
physics programmes.
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1. Introduction

The Large Hadron Collider (LHC) at CERN is expected to prewidst collisions within 2009,
starting with the p-p system up to the top centre-of-massggngs = 14 TeV. In the first years of
data taking Pb-Pb collisions gfsyn = 5.5 TeV will also be delivered for about 10% of the effective
machine time (1®seconds). A Large lon Collider Experiment (ALICE) is the Li¢®periment
specifically devoted to the physics of ultra-relativistiealy-ion collisions and the study of the
guark-gluon plasma (QGP) phase[1, 2]. However, some fesitofrthe experimental apparatus in
terms of design and performance will allow ALICE to uniquebntribute to the p-p LHC physics
as well[3]. In the next sections the status of the experinagt the perspectives for the first p-p
and Pb-Pb data are illustrated and discussed.

2. ALICE experiment at LHC

The ALICE apparatus has been designed as a dedicated hwadgtiector optimized to mea-
sure a large variety of observables in very high multipfi@nvironments (up to 4000 charged
particles per unit of rapidity with performance checked o8000). It will be able to detect and
identify hadrons, leptons and photons over a wide range ofiemba. The whole detector, shown in
Figure 1, consists of a central pai{ < 0.9) to detect hadrons, electrons and photons, a forward
spectrometer to measure muons and additional smaller fdrsetectors for event characterization
and triggering. A detailed description of the apparatustmafound in [2, 4].
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Figure1: General view of the ALICE detector.

The Silicon Pixel Detector (SPD), the Time Projection ChamBrPC) and the VO detector
will play a key role for the first data: as most of the other sybtems, they are fully installed
and commissioned[5]. The SPD is the innermost element oAtHEE Inner tracking System
(ITS), consisting of two layers of hybrid silicon pixels smnding the beam pipe at 3.9 and 7.6
cm average radii with a total e 107 pixel cells. It features a very low material budget {% per
layer), a detection efficiency above 99%, a spatial resmiuti ~ 12 ym in the bending plane and a
prompt signal as input to the level O trigger[4]. The SPD wlilbw the measurement of the charged
particle multiplicity and pseudo-rapidity density dibtitions with a low momentum cut-off{( 35
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MeV/c at 0.5 T field) up ton| ~ 2. Furthermore, the so-called "Fast-OR" digital pulsesiogm
from each of the 1200 SPD chips (indicating at least one ikekithin the chip) will contribute
to the minimum bias trigger and allow triggering on high riplitity events[3, 6].

The TPC has a cylindrical sensitive volume with radii betw88 and 250 cm for a length of
500 cm: it is the largest in the world and has been optimizedhifgh track densities. It can track
particles in|n| < 0.9 with efficiency above 90%, excellent momentum resatutip to 100 Ge\W
and particle identification up to 1 Ge&//The VO detector consists of a pair of tiled scintilator gisk
on either side of the interaction point: it will provide thémmum bias trigger (combined with the
SPD Fast-OR) togheter with beam-gas background rejectidriteminosity information[3].

3. First proton-proton run

While designed to deal with heavy-ion collisions and stuuy @GP properties, ALICE in-
terest for the p-p LHC programme goes beyond the need todeaeference data for Pb-Pb. Its
unique detection capabilities (tracking to a very low pxcellent particle identification, very low
mass tracking system) will allow to address a number of ingmrstudies within the p-p physics.
The first data taking scenario, starting from the year 200®ased on a 10 or 14 TeV p-p run at
nominal luminosity.Z ~ 3 x 10°° cm~? s~1. Running for 13 s with a geometrical cross section
o = 0.07 b, in the first year of data taking>2 10*? collisions will take place and Ominimum
bias collisions will be collected. At the start-up some istdins at 900 GeV could be delivered:
this would be very useful in connection to the existing measients and then to the systematics
issues. The efficient minimum bias event trigger will allowI&E to perform inclusive studies
aimed at QCD measurements as those mentioned in the foowin

In the left panel of Figure 2 the integral number of eventsvaba given multiplicity, for
different sample sizes of PYTHIA non-single diffractive§N) events, is shown.
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Figure 2: Left panel: number of events over a given multiplicity|if| < 0.9 and for different statistics of
NSD simulated p-p events. Right panel: number of chargetitfes with || < 0.9 above a givenp

With a statistics of 20,000 to 40,000 events (first few dayith) @ multiplicity reach up tox
5 times the mean multiplicity) a measurement of the chargetigle pseudo-rapidity density and
multiplicity distributions can be properly performed[#As those observables correspond to basic
properties of the collisions in the new energy domain at LH@&ir knowledge will allow to cor-
rectly configure the Monte Carlo generators. Moreover, tleasarement of the charged-particle
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pseudorapidity density in the central rapidity region weitend the existing energy dependence
pattern. Besides these very first measurementspectra of both all charged and identified par-
ticles (the ALICE g reach is shown in the right panel of Figure 2), baryon numizersport and
strangeness production KK, A andA\) analyses will also be carried out within the p-p first
physics programme.

4. Early heavy-ion run

The first heavy-ion run is scheduled for 5.5 A TeV Pb-Pb colfis at reduced luminosity
£ ~5x 10?°cm 2571, corresponding to 1/20 of the design luminosity. Runninglf@ s should
be enough to collect Z0Ominimum bias and another 1@entral (5%) collisions. Since follow-
ing the first p-p run, for this data taking a fully commissidrdetector is expected: in particular
alignment and calibrations will be available from the pueély collected cosmics and p-p sam-
ples. Data quality and statistics should already allow whils pilot run to explore a quite rich
physics spectrum. The initial 2@vents will provide information about global event projeet
such us multiplicity, pseudo-rapidity density and ellgali flow. Indeed the very first measure-
ment in the ALICE heavy-ion physics programme will be thergled particle multiplicity density
at mid-rapidity, followed by its behaviour along timerange covered by the apparatus. Figure 3
shows a collection of multiplicity results from heavy-iondapp collisions, where the A-A data
are rescaled by the number of nucleons patrticipating in thission[2].
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Figure 3: Charged particle rapidity density per participant pair dgrection of centre-of-mass energy for
A-A and p-p collisions. Long dashed line is an extrapolatmhHC energies based on the saturation model.

When extrapolating from existing data to LHC energies tliegestriking difference between
the results obtained applaying a saturation model[8] (Idaghed line) or a fit in /s (dashed
line). The expected values for thélgl/dn plateau level range from 1200 to 2600 (for most central
5% collisions), substantially lower than the ALICE desigriue. The measurement will challenge
the models currently describing particle production inlaaccollisions up to the RHIC energies.

With a factor 10 more statistics (1@vents) particle spectra, resonances, differential flow
and interferometry analyses will be reasonably accessiiiee copious multiplicity of produced
particles will allow to address essential measurementh ascthe particle composition and the
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transverse momentum distributions of identified particlés an example, ALICE will have re-
construction rates of 13, 0.1 and 0.01 per event forAh& and Q hyperons respectively. The
excellent performance in terms of tracking, vertexing aadigle identification capabilities will be
key factors: in Figure 4 displaced vertices from a cascadaydand an axample aip invariant
mass distribution with thé peak in simulated central Pb-Pb collisions are shown.
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Figure4: Left panel: fraction of Pb-Pb eventin the ITS with displavedices from a cascade decay. Right
panel:mp invariant mass distribution with th& peak in central Pb-Pb collisions.

Statistically relevant samples from as little a$ #9ents will provide freeze-out temperature
and collective motion of the particle emitting source anidvalto verify the "hadrochemistry”
thermal models which have successful described hadroruptiod up to RHIC energies[9]. In
addition, bulk properties of the medium (jet quenchingpwvyeflavours and charmonia production
will also be achieved with a full sample of 1@vents from such first Pb-Pb pilot run[3].

5. Summary and outlook

ALICE is going to collect first p-p and Pb-Pb data startingrirthe second half of the year
2009. From the first few days of data taking a global charaetéon of the p-p collisions will be
accessible. The running conditions and the expected detpetformance will allow to address
both in the first proton run and the following short pilot hgaon run an already quite rich and
uniquely interesting physics programme.

References

[1] ALICE Technical Proposal, CERN/LHCC 95-71 (1995).

[2] F. Carminatiet al., ALICE: Physics Performance Report Volume |, J. Phy3032004) 1517.
[3] B. Alessandrcet al., ALICE: Physics Performance Report Volume I, J. Phy3232006) 1295.
[4] K. Aamodtet al., JINST 3 (2008) S08002.

[5] J. Shukraftet al., these Proceedings.

[6] J. Conracdkt al., ALICE-INT-2005-025 (2005).

[7] J. F. Grosse-Oetringhaesal., these Proceedings.

[8] k. J. Eskoleet al., Nucl. PhysB570 (2000), 379.

[9] A. Andronicet al., Nucl. PhysA772 (2006), 167.



