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% Study of Quark Gluon Plasma
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QGP

Cold Nuclear Matter Effects:

« NPDFs modifications
+» Energy loss
« Possible final state effects

Study of QGP properties:

+» Thermalization

+» Hydrodynamic expansion
+ Transport coefficient

+» Hadronization

QCD study in vacuum:

+ Test of pQCD calculations
«» Hadronization models
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% A Large lon Collider Experiment

Quarkonia measurements:
Jhy—eTe”
(prompt/non-prompt separation)
Midrapidity: |y,,| < 0.9

Time Projection Chamber:
Charged particle tracking

JIy, w(28), Y(nS) = pu™p~
Particle identification

(inclusive quarkonium states)
Forward rapidity: 2.5 <y, 6 <4

Inner Tracking System:
Particle tracking
Vertex reconstruction

VO:
Trigger detector

Event characterization Muon Spectrometer:

- Muon tracking
Muon trigger

Time Of Flight:
Charged particle identification
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Quarkonia: Nuclear Modification Factor
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5.02 TeV

+ R4, measurements of J/y have been done with ALICE at mid and forward rapidity at 5.02 TeV and for the Y(IS) and Y(ZS) at forward rapidity.
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ngh suppressmn due to color screemng can be observed for both partlcles
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Regeneratlon effects visible at Iopr for J/y. For Y(lS) the effects are neghglble (in this model W|th/W|thout regeneratlon)
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Collectivity
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The elliptic flow coefficient:
npr.y) = < cos(2g = Wp)) >

angle w.r.t Reaction-Plane

+ Elliptic flow has been studied for J/y with ALICE at central and forward rapidity of Pb-Pb collisions at 5.02 TeV and for Y (15) at forward rapidity.

¢ J/y : Elliptic flow increases at low pr —> direct effect from regeneration. A decrease is then observed for pr —> 6 GeV/c. '
« Y(15): As expected, results fluctuate around 0. (Models in agreement with data with/without regeneration).

S — —_— —_— T —_—
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https://arxiv.org/abs/2005.14518
https://arxiv.org/abs/1907.03169
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% J/y production in p-Pb collisions
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+ The Rppb for J/yrand yw(2S) in p-Pb collisions at 5.02 TeV and at 8.16 TeV measurements have been done with ALICE at central, forward

and backward rapidity.

'« Midrapidity: strong J/y suppression at low pt observed.
'+ Backward+Forward: models in agreement with data, forward-y data more suppressed w.r.t backward-y data.

|
\

‘ + Centrality dependance study:
suppression of J/y at backward rapidity in peripheral collisions but enhancement in central collisions observed.

Opposite trend at froward rapidity, where J/y suppression increases from peripheral to central collisions.

e JHEP 02 (2021) 002
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% Y (1S) production in p-Pb collisions
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p-Pb \s,, =8.16 TeV, Y(1S)
e ALICE, p_<15 GeV/c

EPSO9NLO + CEM (R. Vogt et al.)
EPSO09 + energy loss (F. Arleo et al.)
Energy loss (F. Arleo et al.)

EPPS16 reweighted (J. Lansberg et al.)
nCTEQ15 reweighted (J. Lansberg et al.)
nCTEQ15 + comovers (E. Ferreiro)

o LHCb, p_<25 GeV/c (JHEP 11 (2018) 194
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+ R ppof Y(15), Y(25) and Y(3S) in p-Pb and Pb-p collisions at 8.16 TeV measurements have been done with ALICE at forward

p
and backward rapidity.

'« Suppression on(lS)‘at low pr is observed for both répidity regions —> nﬁclerhadoing inﬂuece.
'« Models describe forward rapidity Rppb, while overestimating the backward rapidity measurements.
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% Collectivity?
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+ Measurements of the elliptic flow for inclusive J/y in p—Pb collisions done at forward and backward rapidity at 5.02 TeV and 8.16 TeV.

'« For3<py <6 GeV/c, v, is positive and comparable to v, measurement done in Pb-Pb collisions (within uncertainties)

& » Data for- Vs at pT < 3 GeV/c compatible with 0 —> in accordance with o-Pb expected Vs measurements small rate charm- quark produc‘noni

- —>responsible mechanism not understood, similar to Pb-Pb collisions?
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% PDF constraints with Z boson
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+» Measurements of Z-boson production in p—Pb collisions at 8.16 TeV and Pb—Pb collisions at 5.02 TeV is done at forward and backward rapidities.

Cross section of the Z-boson is compared with pQCD calculations and FEWZ calculations

- —> Results in agreement with calculations with and without nuclear modifications.

l & Right:

| Results in good agreement with calculations using three different nPDFs models.
Without nPDF —> calculations overestimate data by 3.40.

——
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https://arxiv.org/abs/2005.11126

PDF constraints with photoproduction

Eur. Phys.J. C (2021) 81:712
ALICE Pb+Pb — Pb+Pb+J/y |y, = 5.02 TeV

(1 ALICE coherent J/y
- - - - Impulse approximation
SEREY STARLIGHT
—— EPSO09 LO (GKZ)
- LTA (GK2)
~= [IM BG (GM)
— — |Psat (LM)
— + BGK-I (LS)
- - - - GG-HS (CCK)
— — b-BK (BCCM) -~

Pb Pb

‘:lj?ctor ggson 8
-_ﬂ\( v, ¥(2S), ...)

& Impulsive approximation: |

~ Based on data from J/y photoproduction with protons, neglects all nuclear effects except for the coherence.
|
- Extracted nuclear suppression factor: R, = 0.65 + 0.03 —> Bjorken-x ~ 1073 l

'+ No model describes data in both rapidity regions.
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https://arxiv.org/abs/2101.04577

Excess due to photoproduction
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% Coherent J/y photoproduction

+ J/y measurements at low pr performed

in forward rapidity from peripheral to
more central events in Pb-Pb collisions
at 5.02 TeV.

- Excess of J/y observed at very low p-, ‘
|

. with R, 4, ~ 10 for peripheral collisions
in ppregion 0 < p; < 0.3 GeV/c.
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% Coherent J/y photoproduction
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Quarkonia multiplicity-dependent measurements
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Increased Luminosity
Q{For AA collisions an increase of a factor

!

LN mind Srei =i o i th New Muon Forward Tracker:
CMOS pixel, MAPS technology
Vertex tracker

Inner Tracking System 2:

CMOS pixel, MAPS technology @“““lfﬁi g =
Improved resolution — i ~ _ =g TR
Faster readout T ®— — TR i
iy /\u{ ‘éj\k}i '- | New Fast Interaction Trigger:
st " Centrality measurement
Luminosity
8 ;  Eventplane
—

New TPC Readout Chambers: s o —
GEM technology, new electronic R TS S ON
Continuous readout

New computing system (Online-Offline)
Readout upgrade for detectors
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% Conclusions

~ Quarkonia: Regeneration vs Suppression in AA collisions
Measurements presented on the J/y Nuclear Modification Factor and the elliptic flow in Pb-Pb collisions:
Regeneration at low pr, suppression at high pr.

Nuclear Modification Factor of Y (1) presented in Pb-Pb collisions along with the elliptic flow:
Strong suppression, no participation in elliptic flow.

~ Cold Nuclear Matter Effects:
Measurements of Nuclear Modification Factor for J/yand Y (1) in p-Pb collisions presented.

J/y elliptic flow measurements in p-Pb collisions:
Collective behavior.

~ PDF & Photoproduction:
/-boson measurements presented:
Cross section results well reproduced with models.
Z-boson production calculations without nPDF overestimate data.

Coherent J/y photoproduction in UPC Pb-Pb collisions.
Excess of low p J/y production —> coherent J/y photoproduction study in Pb-Pb collisions.

~ Small system & MPI:
Measurements of quarkonia multiplicity-dependent production:

Difference observed between J/y production at mid and forward rapidity regions .

~ ALICE in Runs 3 & 4:
Major improvements and upgrades, new results expected —> more precise and differential measurements.

15 Rita Sadek | 25/11/2021



'

y
]
i“-
xh

.-‘

-~
i
.




7/
1 X4

U

/7
%

s CPP, CGC and 3-Pomeron models are in agreement with data.

Comparison of data for normalized inclusive J/y yield at as a function

of charged particle multiplicity at midrapidity in pp collisions at 13 TeV
with model predictions.

— — o = o == g— —r

Trend well described all by model calculations:
calculations predict an increase faster than linear.

Different mechanisms predict the charged-particle multiplicity reduction:
Color string reconnection or percolation, gluon saturation, coherent
partlcle productlon 3 gluon fu5|on in gluon Iadders/Pomerons

dN,, /dy

% Quarkonia multiplicity-dependent measurements
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