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ALICE will study the physics of the strongly interacting rreatproduced in nucleus-nucleus colli-
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first results from the current pp data taking, in particutenritified particle spectra.
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1. Introduction

The main goal of ALICE is to study the physics of the strongiieracting matter, the Quark
Gluon Plasma, that will be produced in nucleus-nucleussiotis at the LHC, and therefore, the
design of the experiment was driven by this goal. Its maituies are high-precision tracking
and particle identification in a very high particle densitwieonment and over a large range of
momentum.

The physics program of ALICE has already started with thdystf proton-proton collisions
at unprecedented high energies. These collisions serteofi! to calibrate and prepare our
detectors for the future heavy-ion collisions; to measheegroperties of these collisions that will
set the hadronic reference for nucleus-nucleus collisitmsinderstand particle production in a
new energy domain; and finally to search for collective ¢ffext partonic level. In the following
sections we will briefly describe the ALICE experiment andgant some of the results from pp
collisions at,/s=0.9, 236 and 7 TeV: charged particle multiplicity, transverse neatnm spectra,
and identified charged hadrons.

2. ALICE

The ALICE detector is described in [1]. The results presgttere use data from the Inner
Tracking System (ITS), the Time Projection Chamber (TP, Time Of Flight (TOF), and the
VZERO counters. The ITS is composed of three high resoliticon tracking detectors. It con-
sists of two cylindrical layers of silicon pixel detectorRB), two of silicon drift detector (SDD),
and two of silicon strip detector (SSD). It allows precistoscking in the pseudorapidity region of
In| < 0.9. The TPC is a large cylindrical drift detector, optimized farge track densities, that al-
lows reconstruction of particle tracks with a transversemaotum resolution better than 5% up to
pr =10 GeV/c in|n| < 0.9. The TOF consists of 18 supermodules optimized for chapaeticle
identification with a detection efficiency in excess of 99%eTwo VZERO counters are located
at distancegz = 3.3 m andz= —0.9 m of the nominal interaction point and they cover the pseudo
rapidity ranges B< n < 5.1 and—-3.7 < n < —1.7, respectively. They are used for triggering and
for discriminating beam-gas interactions.

3. Charged patrticle multiplicity

Charged particle multiplicity was studied in pp collisiosisthree different energiegs = 0.9,
2.36, and 7 TeV for inelastic (INEL) and non-single-diffraeti(NSD) events. For the INEL sample
a trigger requiring a signal in either the SPD or one VZER@ sids used. This trigger is sensitive
to 95— 97% of the inelastic cross section (shown by simulations Rbr the NSD sample a trigger
to reduce the amount of single diffractive events whileinétg most of the NSD events is used. It
requires a signal on both VZERO sides.

The results on pseudorapidity charged particle densityidtapidity indicate an increase on
this density of about 24% from®to 236 TeV collisions [3] and of about 57% from®to 7 TeV
collisions [4]. These results are above Monte Carlo modetliotions such as PYTHIA [5] and
PHOJET [6]. The measured multiplicity distributions ir®@Gnd 236 TeV collisions and in lim-
ited n-regions are well described by negative binomial distidng (NBD) that have shown to fit



Identified particle spectra measured by the ALICE expertrirepp collisions at 0.9 and 7 TeV at LHC.
Mercedes Lopez Noriega

[
o
T

: ©

ALICE Preliminary
Statistical Error Only

T
(=Y
I;ﬁ

-, o —e— 1T (TPC)
. 5 o —e— 1T (TOF)
—=— 1t (ITS)
—+— 1T (ITS Global)
L o _00  —o— —e— K (TPC)
) —e— K (TOF)
o - K (ITS)
C —o— _ o —+— K™ (ITS Global)
—— 7 (TPC)
—o— P (TOF)
103 =P (ITS)
E —— P (ITS Global)

'_\
o
HHr
iﬁ
S
[e)
Q¢

1/N,, d°N / dydp _(GeV/c)™
T

Ay
Q
HWM
o

(o]

?

lllllllllllllllllllllllllllllllll

5 1 15 2 25 3 35 4
pT(GeV/c)

Figure 1: Identified charged hadron spectra for negative hadronssplk@aons and antiprotons, as measured
in the ITS, the TPC and the TOF.

distributions at lower energies [7]. At 7 TeV, the NBD fit glity underestimates the data at low
multiplicities (Nch < 5) and overestimates it at large multiplicitiedgf > 25).

4. Transverse momentum distribution

The inclusive charged particle transverse momentum bligton is measured in pp colli-
sions at,/s= 0.9 TeV, in the central pseudorapidity regiom | < 0.8) over the transverse mo-
mentum range A5 < pr < 10 GeV/c. The average transverse momentur ipr >|NEL=
0.483=+ 0.001(stat. 1= 0.007(syst.) [8]. Our results exhibit a harder momentum spectof pri-
mary charged particles than other measurements at the smrgyeand we argue that this is most
likely due to our smaller pseudorapidity interval. Nonelwd tnodels and tunes investigated simul-
taneously describes thi spectrum and the correlation betweerpy > andNgp.

5. Identified charged hadrons

Figure 1 shows the identified charged hadron spectra fortiwedsadrons in pp collisions at
v/s= 0.9 TeV. Notice that error bars correspond only to statisticedertainties. The results shown
combine the measurement of identified particles in threferdift detectors: ITS, TPC, and TOF.
This allows us to measure the spectra of identified hadram frery low pr (~ 200 MeV) up to
pr ~ 2.5 GeV. This figure also shows the good agreement between tasumsment of identified
particles in the different detectors.
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Figure 2: K andK™ pr spectra (left) and\° andA pr spectra left in pp collisions at 900 GeV.

The measurement of strange particles (particles contpitiheast one s quark) reconstructed
through their topological decays will allow to extend thelien spectrum to higher values pf.
Figure 2, left, shows ther spectrum oK reconstructed throug¥ reconstructionKg — mt -,
with pions reconstructed in the TPC, andkof reconstructed through particle identification in the
TPC. Figure 2, right, shows thg spectrum o\’ andA° reconstructed throug¥h reconstruction:
N° — prr andA° — prr respectively, with protons and pions reconstructed in tRET

6. Conclusions

ALICE has measured the charged particle density, the ctigrgsicle transverse momentum
distribution and the identified charged hadron spectraiforg) charged and neutral kaons, protons
and lambdas, in pp collisions at different energies. Thesueal particle multiplicity is higher
than predicted by Monte Carlo model calculations. Thesealsogre not able to simultaneously
describe thepr spectrum and the correlation betweermpr > andNg,. Measurements of hadron
spectra is ongoing for a lot of different hadron speciesqisiry different techniques in different
detectors and final results will be available soon.
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