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History of AA collision
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1. Initial collision
O0LQCD calculations predict a
deconfinement transition from hadronic

matter to QGP at an energy density of
about 1 GeV/fm?
Let. Notes Phys. 5683 209-249(2002)

O Currently calculation of LQCD set the

transition temperature in the range

between 155 — 160 MeV
Phys. Rev. D 90 094503(2014)

2. Equilibrated QGP
0 Measurements of direct photons at the
LHC revealed a temperature of an
equilibrated QGP of about 297 MeV
O Measurements of jets or high momentum
hadrons can provide information about
energy-loss in the QGP

Phys. Lett. B754 (2016)
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ALICE at the LHC




ALICE at the LHC
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ALICE at the LHCG........
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ITS = SPD+SDD+SSD
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ALICE at the LHC
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ALICE at the LHC

O Resistive plate chamber
O PID (time-of-flight)
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ALICE at the LHC
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Results on soft physics



ldentified particle spectra
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O The pr spectra is the result of the combination of indepTendent analyses employingpfhe ITS, TPC, TOF, and HMPID sub
detectors

O From peripheral to central collisions, a flattening of the spectra is observed around 1 GeV/c. This effect follows a mass
ordering

0 Within the hydrodynamics picture, this effect is understood as a progressively stronger radial flow with increasing
centrality that boosts low-pP1 particles towards high-pr values by a common velocity field
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Blast-wave model
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Results on hard physics



Nuclear modification factor
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O For pt S 10 GeV/c protons are less suppressed than pions or kaons, which is consistent with the mass ordering of radial

flow effects
0 Above p. ~ 8 GeV/c all particle species are equally suppressed
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25 May 2018 Day Month 2018
. Production of charged pions, kaons and (anti-)protons in Pb—Pb and ) 7, Kand p production as a function of multiplicity in pp collisions at
. inelastic pp collisions at | /5y = 5.02 TeV § Vs = 13TeV
s ALICE Collaborationf s ALICE Collaboration
- Abstract “ Abstract
? Mid-apadity production of =, K= and (p)p measured by the ALICE experniment at the LHC, in ? This paper presents the measurements of x°, K, p and p transverse momentum (py) spectra as a
8 Pb—Pb and inclastic pp collisions at /5y = 5.02TeV, is presented. The invanant yiclds are mea- . function of charged-particle multiplicity density in proton-proton (pp) collisions at /5 = 13 TeV
° sured over a wide transverse momentum (py) range from hundreds of MeVie up to 20 GeVie. The 9 with the ALICE detector at the LHC. These measurements cover py ranges from 100 MeV /¢ 10 20
10 results in Pb— Pb collisions are presented as a function of the collision centrality, in the range 0—90%. 10 GeV/c and are done in the rapidity interval |y| < 0.5. The pr-differential particle ratios exhibit an
u The comparnison of the pr-integrated particle ratios, 1.¢c. proton-to-pion and kaon-to-pion ratios, with n evolution with multiplicity similar to thatobserved in pp collisions at /5 = 7 TeV which is caught by
2 similar measurements in Pb-Pb collisions at /5NN = 2.76 TeV show no significant encrgy depen- 12 some of the hydrodynamical and pQCD-inspired models shown in this paper. Furthermore, the pr-
1 dence. Blast-wave fits of the py spectra indicate that in the most central collisions radial flow 1s 0 inte grated hadron-to-pion ratios measured in pp collisions at two different center-of-mass energies
1 slightly larger at 5.02 TeV with respect to 2.76 TeV. Pamticle ratios (p/x, K/x) as a function of py " are consistent, provided similar multiplicities are considered. This also extends to strange and mult-
1 show pronounced maxima & pr = 3 GeV/e in central Pb-Pb collisions. At hagh pr. panticle ratios 1 strange hadrons, suggesting that at the LHC energies particle hadrochemistry is dominantly driven
1 at 5.02 TeV arc similar to those measured in pp collisions at the same encrgy and in Pb—Pb col- 16 by particle multiplicity and not by the collision energy. In contrast 1o this, the average transverse
w lisions & /5NN = 2.76 TeV. Using the pp reference spectra measured at the same collision energy 17 momenta of measured hadrons show hints of increase with the increasing collision energy. indicating
1 of 5.02 TeV, the nuclear modification factors for the diffarent panticle species are derived. Within 1 that particle dynamics might be different at different center-of-mass energies.
% uncertaintics, the nuclear modihication factor 1s particle species independent for high py and com-
= patible with measwrements & /Sy = 2.76 TeV. The results are compared to state-of-the-art model
2 calculations, which are found to describe the observed trends satisfactonly.

(© 2018 CERN for the benefit of the ALICE Collaboration.
Reproduction of this article or parts of it is allowed as specified in the CC-BY-4.0 license.

"See Appendix A for the bst of collsboraton members
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Summary



The ALICE experiment has proven to make precise measurements of tracking and PID down
to pr = 100 MeV/c allowing the exploration of the non-perturbative QCD regime

By measuring the pr spectra of identified particles in Pb—Pb collisions at the unprecedented
energy of /sy =35.02 TeV | the creation of the QGP with the largest radial flow (about 2% larger
than in Pb—Pb collisions at /sxe =2.76 TeV) is confirmed

Measurements of the Ry revealed that pions, kaons and protons are equally suppressed. This
suggest that jet quenching does not produce signatures that affect the particle composition

The first year of my PhD has been a fruitful one (schools, conferences and analysis). In the
near future my goal is to push for new ideas/measurements within ALICE and aim for
publications
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