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1. Introduction

A Large lon Collider Experiment (ALICE) [1] at CERN is a general-ppgp heavy-ion ex-
periment designed to study the physics of strongly interacting matter in nualelesus collisions
at the LHC. These studies cannot be effectively performed withouhareliable “hadronic ref-
erence”. All the measurements that will be done by ALICE in heavy-ion eafigswill have to be
compared with the corresponding, properly scaled, proton-protattse\lso, it is important to
check if the models that successfully described the particle productioteiméatary” collisions at
lower energies still do so when extrapolated to the LHC energy domain. Fioakymight expect
something completely new (like some kind of collective effects at the partoret) levhappen in
pp collisions at these new LHC energies. For this, we would need to stutheadbservables as
the function of multiplicity. Which, in turn, requires good multiplicity measurements.

The description of the ALICE detectors can be found in [1]. As for th& fip runs in 2009
and 2010, the most important detectors are the Inner Tracking Syst&) {he Time Projection
Chamber (TPC), the Time-Of-Flight detector (TOF) (all covering the gempidity rangen| <
0.9), and the muon spectrometer (MUON) (with the pseudorapidity coverdge n < —2.5).

The triggering for the first collisions is essentially minimum bias. At least oaegeld particle
is required in about 8 units of pseudorapidity covered by the two innerpiastiayers of the ITS
(covering the rang€g) | < 2.0 and|n| < 1.4) and the two scintillating rings of the VOA and the VOC
detectors (with the coverage aBx n < 5.1 and—3.7 < n < —1.7). A special single-muon trigger
is also implemented for triggering the muon spectrometer, and it is read out tiderice with the
general minimum-bias trigger. The coincidence with the beam pickup couirtessveral logical
combinations, allows for accepting special control triggers used forablegoound estimations.

We have taken data at three energies: 0.9 TeV, 2.36 TeV and 7 TeV. and.2.36 TeV we
consider two event classes: inelastic (INEL) and non-single-diffra¢fNSD). The correspond-
ing corrections for the triggering efficiency are done by tuning the MGheetass fractions to
match the UA5 [2], E710 [3] and CDF [4] data, and using PYTHIA 6.4.14 &4.21 [5, 6], tune
D6T [7], and PHOJET 1.12 [8] Monte Carlo models to assess the effecli$fefent kinematics.
At 7 TeV, we use the hadron-level event class definition, requiringaat lene charged particle in a
pseudorapidity windown| < 1.

2. The first physics results

Charged-particle pseudorapidity density and multiplicity distribution s. The first multi-
plicity measurements in ALICE were done with the two inner most pixel layerseoffts. ALICE
has published the charged-particle pseudorapidii{{dn) densities and multiplicity distributions
obtained for the INEL and NSD events in pp collisions at 0.9 TeV, 2.36 TeV7areV [9, 10, 11].
The results were found to be consistent with UAbdata at 0.9 TeV [12, 13], and also with CMS
pp data at 0.9 and 2.36 TeV [14] (for the NSD events).

The obtained multiplicity distributions fit well to a single negative binomial distribytaomd
the distribution for the INEL events tends to have more events with low multiplicity traN8D
events do. The dependence di.ddn on the collision energy/sis well described by the power-
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Figure 1: Left: Mid-rapidity p/p ratio as a function of the rapidity intervAl and center-of-mass energy
v/s[15]. Middle: Not fully corrected transverse-momentumcapem of charged kaons identified with TPC
and TOF and reconstructed via the kink decay topology, apedd on the spectrum oi‘gweconstructs
via the VO decay topology. Right: Invariant mass spectrurohairged D mesons identified in Byt decay
channel.

law function ¢~ $%1) [11]. This increase with/s s systematically bigger than predicted by several
PYTHIA tunes and PHOJET.

Mid-rapidity anti-proton to proton ratio. This measurement provides additional an impor-
tant piece information for the theoretical discussion over the questiont eendes the baryon
number ? The models postulating that the baryon number is carried by valegoarks, predict
the p/p ratio should be 1 at the LHC energies. Other models involve speciayoaations of glu-
onic field, the so called “string junctions”, that may also be related to the barymber (see, for
example, the references in [15]). In these modelsptperatio does not reach 1 even at the LHC
energies.

ALICE has performed this measurement and has added two important points ttoefh/p
excitation function (see Fig. 1, left). At 7 TeV, the measured valy@jpis 09904 0.0064-0.014
(the first error is statistical, the second is systematic). The ratio has alsstoeéed as the function
of the transverse momentum. It has been found that the models with string pmsyistematically
underestimate the data, especially at 0.9 TeV [15].

Altogether, these results put a strong constraint on the association betveestring junctions
and the baryon number.

Bose-Einstein correlations with charged pionsThe Bose-Einstein correlations of identical
pions are a well known tool to evaluate the size and the space-time evoluttomerhitting system.
ALICE has measured the corresponding correlation function in pp colfisitr0.9 TeV as the
function ofginy = |p; — P2| (p1 andp, being the momenta of the pions in a pair) [16].

The radius of the emitting system grows with the event multiplicity, consistently with the
measurements by other experiments. At the same time, it stays approximatdignt@ssthe
function of the absolute value of the difference between the transversenta of the pions in
a pair, kt = |p1T — p2,7//2, which is different from the previous observations. We also report
a significant systematic uncertainty inevitably affecting all these measuremEritssystematic
uncertainty comes from the assumption about the shape of the “base limeh is, likely, not to
be flat in pp, as it is often assumed.
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Particle production, transverse-momentum spectra, jets and lgh-py particle correla-
tions. The charged-particle transverse-momentum spectrum measured b¥Ah iie pseudo-
rapidity window |n| < 0.8 [17] fits well to the modified Hagedorn function. At the transverse
momentapr >3 GeVLk, the shape of the spectrum is somewhat better described by the power-law
function. The comparison to PHOJET and different PYTHIA tunes shibatnone of these Monte
Carlo models gives a reasonable description of the data.

We also compare this spectrum with the ones measured by other experimahisATLAS
and CMS, see the references in [17]). ALICE’s spectrum is harfleis has been understood as
the consequence of the narrower pseudorapidity window that is usatiQE.

A rather strong test of the available models can be performed by looking atotinelation
between the meapy and the multiplicity. It turns out that none of the tried Monte Carlo models
is able to simultaneously reproduce the measured correlation [17] and theliitytgistributions
reported in [10].

At the moment of presenting these results (July 2010), the transversefsmomspectra of
identified particlesft, K=, p=, K2, A%, A? and=%) are not yet fully normalized. However, all the
ALICE detectors contributing to these measurements (ITS, TPC and TOE@haady reached a
high level of calibration, the evaluation of the involved corrections is almas¢ dand so the results
are very close to the final ones. This is illustrated by the Fig. 1 (middle) tlwatssthe not fully
corrected transverse-momentum spectrum of kaons reconstructedeleyctbmpletely different
methods: particle identification using the TPC and TOF, a kink decay toposmgpystruction (for
charged kaons) and the VO decay topology reconstruction @W K

Quite a few items in ALICE’s physics programme require the detection of ees@s, the K
andg in particular. These resonances are clearly seen by our detectditseitnplarameters (mass
and width) are consistent with the corresponding PDG values.

The ® and n mesons can be detected in ALICE by means of doyhtenversion recon-
struction in TPC and ITS, and also using the calorimeters, PHOton SpectrofRet®S) and
ElectroMagnetic CALorimeter (EMCAL). The reconstruction of theonversions is also used for
a precise mapping of the material distribution in the detectors.

ALICE is also capable of reconstructing the jets and measuring the jet apétte collabo-
ration is working on the correlations between the leading (lpghparticles and other particles in
the event. Once the leading particles are defined and isolated, one cahstymtoperties of the
underlying event, which is sensitive to the soft-component and multi-parteragtions. Our data
show significantly more activity in the underlying event than what is predicyetie usual Monte
Carlo models, especially when the momentum of the leading particle is below 1@GeV

Heavy-flavour particle measurementsWith the statistics that we have at the moment of the
conference+ 1.5 x 10° minimum bias pp events at 7 TeV), we can already see clear signalg of J/
and D mesons. The subsequent extraction ofgthspectra of these particles has started.

In the mid-rapidity region of ALICE, we can measure thgy pectrum reconstructed in the
ete” decay channel. In the forward rapidity region, the same spectrum aabelsbtained in the
utu~ decay channel, using the MUON spectrometer. In both cases, this sp@anbe measured
down topr ~ 0.

The D meson family can be reconstructed in several decay channel®°Theson is easily
detected in the K decay channel. In addition to%3, we also reconstruct the charged D mesons in
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the Krrrr channel, and even the charged D* mesons in the €hannel, as shown in Fig. 1 (right).
All the signals can be extracted in momentum bins and yprte 15 GeVt at least.

We are also investigating the possibilities to study the charm and beauty fiordusing the
the semi-leptonic decay channels. Currently, in the mid-rapidity part of Al Me identify the
electrons by the energy loss in the TPC. Soon, the Transition Radiationt@eiad the PHOS and
EMCAL will start contributing to the identification, which will then extend the a&siblept range.
Special measures are taken to suppress the background frgrmdheersions: selection the tracks
having bigger impact parameters and having a cluster attached at therinselayer of the ITS,
and subtracting from the final spectrum the electron spectrum assoei#ttedtie reconstructegs.

In the MUON spectrometer, the single muon spectrum is corrected for thehdion of
muons coming from other than heavy-flavour particle decays, using deMdate Carlo simula-
tions with PYTHIA. The resulting spectrum is then separated into the chadnbeawuty contribu-
tions by fitting to the spectral shapes provided by pQCD calculations.

3. Conclusions

The ALICE experiment has successfully started taking and analyzingestateded at 0.9, 2.36
and 7 TeV in pp collisions at LHC. The obtained first results are valuabledtier understanding
the mechanisms of particle production at the LHC energies. These resu#tlsaimportant as the
reference for ALICE’s main stream studies that will start in nucleudeusccollisions at the end
of this year.
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