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Motivation and outline

Charged-particle pseudorapidity density (d/V../dz) RLTCE

<+ Fundamental observable

< Sensitive to collision energy, collision centrality
and 1nitial energy density
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Motivation and outline

o .« 3 o ALICE
Charged-particle pseudorapidity density (d/Va/dz)
< Fundamental observable
q . o . Hard QCD processes
< Sensitive to collision energy, collision centrality a
il . Y Large pr
and 1nitial energy density :
dDescribed by pQCD
% Understand particle production mechanisms
“ " Soft QCD processes N
ULow p,

O Need effective theories and
N statistical models >
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Motivation and outline

Charged-particle pseudorapidity density (d/Ne/d#y)

<+ Fundamental observable

Al i A : Hard QCD processes
< Sensitive to collision energy, collision centrality a
il . Yy Large pr
and 1nitial energy density :
dDescribed by pQCD
< Understand particle production mechanisms
+ Good input for constraining theoretical models 0\  Soft QCD processes n
ULow p,
ALICE Run 3 results presented here DNegd ?fffCtng tlheories and
v pp collisions @ Vs = 13.6 TeV R G QU ITORER 4

v Pb-Pb collisions @ Vs~ = 5.36 TeV
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- < New Si inner tracker
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3 inner layers 0.36% X0 each
Closer to beam
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ALICE detector system (Run 3)

New Inner Tracking System See Jian Liu’s talk

- % New Si inner tracker

3 inner layers 0.36% X0 each
. % Closer to beam

<+ 50 kHz continuous readout
| <1.3
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4 layers of GEM

50 kHz continuous
readout
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4 layers of GEM Fast Interaction Trigger
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See Yury Melikyan’s talk

< Centrality, event plane
Luminosity
Interaction time
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FTOC (-3.3 <y <-2.1)
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8 ALICE Pb-Pb 5.36 TeV :
Centrality classiﬁcation O 5%-wide intervals shown alternatingly H
Glauber + NBD fit ]
» Pb-Pb: Performing NBD-
Glauber fit to measured 3
FTOC amplitude B .
> pp: Multiplicity classes are 3
determined by the signal sum
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ALICE

proton-proton collisions
Vs=13.6TeV
6 April 2024

Proton-proton collisions




Minimum-bias d/Na/dz in pp

ALICE

18/07/24 Abhi Modak - ICHEP 2024 6/15



Mini

dN/dn
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—— PYTHIA 8 Monash 2013

mum-bias d/N./dny in pp

< INEL>O0: Inelastic events having at least one N¢, in || < 1

< PYTHIA 8 describes the MB results well

ALICE
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Mlnlmum-blas dNu/dy in pp
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Multiplicity dependent d/V./dz in pp
% NEW ALICE
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Lead-lead coll



dNa/dy distributions in Pb-Pb
NEW ALICE
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dNa/dny distributions: comparison with 5.02 TeV
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% We observe larger values of dNVu/dy for 5.36 TeV compared to 5.02 TeV

Most Centr;ti"‘” Most peripheral
1.03 +£0.04 1.18 £ 0.12
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<+ Non-QGP-based model (Angantyr) describes the data better than QGP-based model (HYDJET)
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Centrality dependence of {d/N./d#y)
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S ALIGE Prelminary - Initial-state models
5 Pb-Pb, (s =536TeV . .
_\% 10 IP-Glasma|1]: primarily designed to describe

the initial state around mid-rapidity in 2+1D
hydro simulations.

McDIPPER]2]: low x, 3+1D hydro simulations

.-
6% e ALICE
g — IPGlasma < Initial-state models describe the data
B -~ McDIPPER
4L mi<os I A better than the event generator
[ | | | | LY 19 Bl
0 100 200 300 ( N409 [1] PRL108. 252301 (2012)
. e [2] Phys.Rev.C 109 (2024) 4, 044916
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Energy dependence of {d/N./d#y)
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ALICE
dNu/dn measured in pp at 13.6 TeV and Pb-Pb at 5.36 TeV using Run 3 data

M Showing good performance of new ALICE experimental setup
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MdNu/dy: 3% (18%) higher in central (peripheral) Pb-Pb events at 5.36 TeV than in 5.02 TeV

MFactor of ~1.7 increase in dN./dy from peripheral to central events

MSaturation-based models better reproduce the Pb-Pb measurements
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MSaturation-based models better reproduce the Pb-Pb measurements

Thanks for your kind attention 15/15
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