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What is ALICE? ALICE

« ALICE (A Large Ion Collider Experiment) is one of the four big experiments at CERN

« ALICE is the dedicated heavy-ion experiment at the LHC

« Study quark gluon plasma (QGP) a deconfined system of quarks and luons

16 x 26 meters S

{/ ‘““ti.f‘
10000 tons e il ' fyéi K
18 sub-detectors

4.0 countries
170 institutes
~2000 members
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What is QGP?

o Quark-gluon plasma (QGP): deconfined system of quarks and gluons

ALICE

« Predicted by quantum chromodynamics (theory of strong force) at high temperature and
density

« Asymptotic freedom

« Confinement -> only colourless hadrons are found in Nature

o Characteristics

100
« Almost perfect liquid -> ratio of viscosity to entropy density n/s ~ 1 /
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100-300 *1028 =100-300 MeV/fm3
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The phase transition in the laboratory
Initial State QGP Freeze-out

Chemical Freeze-Out Thermal Fregfe-Out

(inel. collisions cease) : iOR

Jet quenching
flow
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How ALICE works? ALIEE

Run 1 (2009 - 2013) | Run 2 (2015 -2018) | Run 3 (2022 - present)
Pb-Pb @ 2.76 TeV Pb-Pb @ 5.02 TeV Pb-Pb @ 5.36 TeV
p-Pb @ 5.02 TeV p-Pb @ 5.02, 8.16 TeV

pp @ 0.9, 2.76, 7, 8 TeV pp @ 5.02, 13 TeV pp @ 13.6 TeV
% PbL—:::l; 25.36_'lc'ieV
e U
7)Y TN

peripheral central
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VIRTUTE ET SAPIENTIA

Anisotropic flow

Fourier series decomposition of the distribution in azimuthal angle ¢
of final-state particles.

« dependent on transverse momentum pT | pseudorapidity n,
centrality

d3N 1 d’N
d3p - 21 prdpr dy

Initial State Relativistic Fluid

(1+ ) 2wvycos(n(p —¥,))

Pre-equilibrium
Dynamics

Hadronization Transport/ Freezgrout

. Coefficient v1 corresponds to directed flow, v2 to elliptic flow an
v3 to triangular flow.

1
!
ko

. Directed flow is the consequence of momentum conservation.

. Elliptic flow arises from the initial geometry of the overlap zone.
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My work in ALICE

ALICE
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« Measurements performed using the scalar product ( n<—0.5 ">0'5/M">0'5)
method u Q
) . Partlcle P«
« Analysis performed on ~100k events recorded in 2018 '@ ’7>Be°ff HIkPS ) %P(%>
Tbos(mpjl
— = cos (np;
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ALICE

TIINTE S| TEHNOLOGI! SPATIALE
ALIGE Physics Week 2023 CERCETARE&INVATAMANT SUPERIOR
Bucharest, Romania

ISS ALICEin tara particulelor

Contributiile Institutului de Stiinte Spatiale
la experimentul ALICE de la CERN

i ii S " le (ISS) i ALICE (A Large Grupul ISS a coordonat §i contribuit la
Ton Collider Expenment) V) dela CERN lncepand cu anul 2006. in prezent, maimulte analize de date ALICE privind
grupul 1SS dedi dincinci -
A hiralin diferite sisteme de ciocnire, acestea
i, doi studenti mast o ¢
; oi ¥ i,un studentmasterand iun oo 1n20 de articole ALICE,
student lalicentd, i rind teme S s
ce pornesc de la dezvoltarea de detectori si ajung pand la analiza datelor  prestigiy, intre care Nature gi Physical Review
ALICE gi simuliri al fizice. Letters. Misuritorile efectuate au constrins

proprietiti cheie ale plasmei de cuarci si
45 Dr. Alexandru Dobrin, reprezentantul grupului ALICE din cadrul ISS Shuoni (de sxemphu cosficleny d transpodt,

ecuatia de stare, etc.), au evidentiat efecte

Scopul cercetiirilor eft br par lor de-
g au abordat un sublect ach
Pb, p-Pb i pp, .M t J L paritatiiin
pe aspecte: Grupul a fost implicat in
« bt o o
al particulelor din starea idicatil| ALICE face un bilant al primului sau deceniu
in . C P [ destudi QCD la LHC siaraportulii privind
curgere anizotropl g d itoare ale QCDla LHC,
« Incaicarea tare care care s fizich care a fost folosit ca input pentru strategia
nu afost observat: dosieste o oductiil Europeand pentry
permisd de QCD. Acest fapt este cunoscut centralein ALICE; perioada 2020-2027. Este important de precizat
CPainteract + Parti (dr. Alexandru Dobrin, dr.
tari.In ciocnirile ionilor grei, incalcarea ALICE Catalin Ri detinut
locald a parittii se manifesta subforma resurse IT i IiGRID.  functii d nALICI

Detectorul ALICE

Membrii grupului ISS ALICE la evenimentul Noaptea Cercetdtorilor
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SIP-RO @ ALICE ALICE

Visits thatlenjoyed __ Courses that | enjoyed

« Synchrocyclotron  Introduction in Particle Physics and in Standard
« Data Center Visitor Point Model

« Science Gateway , « Direct Dark Matter Search

o Atlas « The Faser Experiment

. Isolde « Grid Computing

. Alice « Data Quality

. CCC Visitor Point - X i/ 28 Y8 . Coordinating the Trigger

o Lheb .. - DR ‘, \gs‘rem for the ATLAS exp¢
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