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ALICE INRUN 3
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New Fast Interaction
__Trigger (FIT)

Upgraded readout O ) ”
for the TPC ===
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Pb-Pb collisions @ 50 kHz
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HYDRODYNAMIC
EVOLUTION

PARTONIC HARD
SCATTERINGS

INITIAL
STAGES

HARD PROBES » high pr
produced In hard-partonic scattering
processes, before QGP formation

QGP

C. Oppedisano
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HADRONZATION =~ FREEZE-OUT

SOFT PROBES » low pr

produced at late stages of the collision



https://madai.phy.duke.edu/

hadrons hadrons

» formation of a strongly interacting » Cold Nuclear Matter (CNM) effects

_ » in-vacuum fragmentation
state of partonic QCD matter (QGP) due to the presence of the nucleus In

the Initial state

SOFT PROBES »# collective effects .
. SOFT PROBES » collective effects SOFT PROBES » collective
observed, as expected in a strongly

. . . observed, not expected a priori behaviour observed, unexpected
interacting medium

HARD PROBES »# high pr particles ARD PROBES b - —
and jets are modified by the No moadaitication HARD PROBES » no modification

interaction with the formed medium of high pr particles nor jets Of high pr particles nor jets
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EVENT CHARACTERIZATION



Run 3 resulls INFN.%
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CHARGED PARTICLE MULTIPLICITY

z\%: 2400~ ALICE Preliminary O 0-5% - Fundamental observable, related to initial energy density
5 [ Pb-Pb, sy =>5.36 TeV - . - .
< I Vi ’ 1 ¥ study of its dependence on n, system energy and collision centrality
2200 %# %_%; spans a large interval of /s and colliding systems
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PREL-571640 " O 9} 4 STAR (pp) NSD &7 -
— imi S AF CDF (pp) NSD v R i -
9 ALICE Preliminary S 4f 0 Eos (pp) o o # -
- - 3@ o —_
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5 [ —— PYTHIA 8 Monash 2013 e 4 ISR (pp) INEL -
< [ n e UA5 (pp) INEL E
7—_° ¢ - - v PHOBOS (pp) INEL =
B O_ 1 I EEE ! Lo ol | AR | 1
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R - Run 2 results INFN ALTCE

In ultra-central events the volume is constant but entropy varies

F.G. GARDIMET AL, NATURE PHYS. 16 (2020) 6, 615

‘@ @

EEEEEEEEEEEEEEEEEEE—————S
<1% Centrality 0.001%

» measure speed of sounds csthat is related to the speed
at which compression waves travel in the fluid (QGP)

» _ dP _ sdT _ d(pr)/(pr)

C

de  Tds  dN,/Ng

Experimentally, cs? is extracted from <pt> vs. <dN/dn>
distributions
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ALICE PUBLIC-20724-002

In ultra-central events the volume is constant but entropy varie<

- ALICE Prellmlnary - |\|C :n TPC
FG. GARDIMET AL.. NATURE PHYS. 16 (2020) 6, 615 o1 Pb-Pb, {Syy = 5.02 TeV i N o
| | - Centrality selectors 3 )
- m o 7 0.008 (syst) ' -
.. I, ¢5 = 0.178 402 (stay ? 0.5 < |n| < 0.8
TL ® VI 62 = 0.18% 00 i) :
® '
, , S5 ©
+— O Nirk IN SPD'
s g = DT e T i
h I 9 \\D; i A+ :A
<1% Centrallty 0.001% S T - Centrality selectors Noh in TPG |/~
~ Q 1.0t ) 0.002 (syst) -
Lt - ®1,65= 01375 001 (sta ?‘ ]
» measure speed of sounds cs that is related to the speed - eV, 2= 0.170207 &5 _
- ’ 0.001 (stat) 7
at which compression waves travel in the fluid (QGP) 1.005- % sl n| < 0.8
dP  sdT  d(py)/(py) 3 f*#N nspD‘
_dP_ sdT _ d{pr)/(pr) L L it S0
de Tds  dNg/Ng, 0.9 095 1 105 11 1.5
Experimentally, cs2 is extracted from <pr> vs. <dN/dn> (chh/dﬂ>/ (dN /d77>0 5 °
distributions ~ entropy dens|ty

C. Oppedisano 35th Rencontres de Blois, 20-25 October 2024, Blois, France . ¢


https://cds.cern.ch/record/2904102/files/main.pdf

— e - , 5 * Run 1 results INF QLTCE

ALICE PUBLIC-2024-002

SPEED OF SOUND IN THE QGP

Ngn - IALICE Prclallmmary l E I(,t:) > 0.15 GeV/C) N(ih (0.—0 GeV/C)E
@  0.5— Pb-Pb, \s,\=5.02 TeV —
§ E ¢ _
5 0.4 ‘4 ¥ the measured values strongly
N |1 depend on the centrality estimator
03:_ x Different centrality estimators _: exploited as well as on the n gap
N Lattice QCD at T = 222 MeV _
0'2—_. » - #arobust method to extract cs from
E + - E heavy ion data still to be developed
0.1— _
oL v v b b v b b b b 0 7
0 0.5 1 1.5 2 2.5 3

Minimum |An)|

N gap to avoid autocorrelations
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https://cds.cern.ch/record/2904102/files/main.pdf
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ll Run 2 results
In AA collisions » strong collective effects observed in momentum distributions
In the final state quantified through Fourier coefficients vn

Collective motion of the emitted particles reflects the collectivity of the initial medium

(LB L LA L B L B 80.003""|""|""|""|'"'|""|""|""
0.175FALICE 1.6 < |An| < 1.8 7 S - @O  [EppVs=13TeV ALICE Preliminary -
0.150 Ne— L <pr<4GeV/e - v I ® p-Pb {5, = 5.02 TeV ]
Removal of 5 — R ] < i 11 3DGlauber+MUSIC+UrQMD: pp Vs =13 TeV
non-flow M L/__/\/_’ — ; 0.002 — QAPT String-Melting: p-Pb \s, =5.02 TeV —
[ ] '-_ __ m — -
contribution o 0.100¢} m : 5 i )
i ’ 0 = _
0.075F / o—% - = X I i} H H ]
- A ‘ y < —
0.050 F O p-Pb /snx =502 TevV > 0.001— ﬂ . .+ o —
o : ) i - i
O - — =+ Gubsllyd, paramO, pp 13 TeV s — - -
E 0.025 N GubsHyd, paraml, pp 13 TeV ’ - _
§ 0.000 f_ GubsHyd, param?2, p—Pb 5.02 TeV_f ; _l - o _
< 0 10 20 30 40 50 60 C 0 60 70 80
! Nen(|n| < 0.5) N, (p, > 0.2 GeV/c, n| < 0.8)

} larger vz in p-Pb than in pp collisions

R ® collective effects are truly long-range
» vo>0 down to low multiplicities

» unprecedented constraints to models

C. Oppedisano 35th Rencontres de Blois, 20-25 October 2024, Blois, France N 11



https://link.springer.com/content/pdf/10.1007/JHEP03(2024)092.pdf

LLOOKING FOR THE ONSET OF COLLECTIVITY _¥gm@
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Elllptlc flow for |dent|f|ed particles in small Collldlng systems in high multlpllc:lty events Run 2 resulls
(two-particle correlation analysis including removal of non flow contributions)

I | | || 1 I 1 1 || I 1 1 | | I 1 | | | | I ' ' ' .I . ' '

" ALICE Preliminary QD e #pp) - ALICE Preliminary

- pp, (s =13 TeV , =Pk - p-Pb, s =5.02 TeV
0.2 — 25<N., <50 BKO¥AA) - - Ng>50

- Low Multiplicity Template: N, <15 K

v,{2PC, 1.1 < |An)| < 5.8)

=
V,{2PC, 1.1 < |An| < 7.8)

f + . High
'SR nultiplicity

p. (GeV/ce)

small pt » mass ordering consistent with expectations from hydrodynamics

intermediate pt » hadronization mechanisms drive baryon vs. meson grouping% Same features as in AA collisions

» mass ordering and baryon-meson grouping observed in high multiplicity pp and p-Pb collisions
35t RenconCres de Blois, 20-25 October 2024, Blois, France




LOOKING -OR THE ONSET OF COLLECTI\/ITY INFN

e e e - N @ILE@IE

Elllptlc flow for |dent|f|ed particles in small Collldlng systems in high multlpllc:lty events Run 2 resulls
(two-particle correlation analysis including removal of non flow contributions)

—F— I 1 1 1 I 1 I
53) e o o T ] p - ALICE Preliminary
: - ALICE Preliminary QO et #n@ - LO
Dy T _
v - p—Pb, \s,, =5.02 TeV , p(p_) _ M 0ol pp, Vs =13 TeV
5 | 15<Ny<25 BKTO¥AA) g Ve[ 15<Ng<25 |
v 0.2~ Low Multiplicity Template: N, <15 4K — v Low Multiplicity Template: N <15
- B — d - -
g | i ' S T -
S * 4 - < 0.1 —
> 01+ ‘ :' o _ > i ]
‘ - Low ! . - ' ]
Jl@ multiplicity ¢ ; # _
| . , , | . , | 0 I : | 1
2 4 6 2 4 6
p_ (GeV/c) p. (GeV/c)

» v»>0 and mass ordering, BUT baryon-meson grouping disappears in low multiplicity events
» hint of an onset in collective effects?

C. Oppedisano 35t RenconCres de Blois, 20-25 October 2024, Blois, France




INFN

Elliptic flow of anti-He3 in Pb-Pb collisions
1 O _I [ rr 1+ 1| ¢ 11 o1 T 1 1T T [ T T T 1 N B B ] E:' 06 B L L L B — T — T T T T
i imi : } LLI _ -
08 ALICE Preliminary FTOC centrality B - 05E ALICE Preliminary i
i Pb—Pb, (S =5.36 TeV  [¢]0-10% [=10-20° 1 = "°F Po-Pb, s = 5.36 TeV i -
i “He, n| < 0.8 */20-40% [2]40-6 Z -~ 20-40% FTOC centrality N
0.6 — 0.4— | N
- 4 6 _ B ]

1 0.3 I

0.4 | I O | | __ B _
B ¢ — T i _ _
B | L 4 - . ) [ o | — 0.2 [ 7
. ® ] ] I _ |
0.2 = * | ] - He, | < 0.8 -
; %;Fi:‘: — : 0.1F- : ::I{Duglisma MUSIC :
0.0 * — - + + :
| _ B ] + UrQMD + Coalescence -
— - = —— Blast-wave N
L | | | | | _ 00 .
_0-2 : : : : : : : : : : : : : : : : : : : : : : : : : 1 I | | | | I | | | | | | | | | | | | ] | I ] | | | I | | | |
2 3 4 > ° ! 8 2 3 4 5 6 7 8
p_ (GeV/ce) p. (GeV/c)

» v> reflects the collision geometry, being largest for mid-central collisions and small in central collisions
» Run 3 measurements allow to discriminate between model predictions » coalescence model favoured

C. Oppedisano 35th Rencontres de Blois, 20-25 Oclober 2024, Blois, France _14



(ANTDHYPER-TRITON PRODUCTION

. e I ~__Run 3 resulls

GQDM@E
%\‘ Investigate hyperon-nucleon interactions » high-density cores of neutron stars
Models explaining anti-hypertriton productions: Statistical Hadronization Model (SHM) and
coalescence model that have very different predictions at low multiplicity

< 06X10_6I | | | | | I | | | | | | —— 1 2 —r 1 r 1. 11— 1111 T 1.1t v 1 1 T [ Tt T T T ] T 1
T : 0i [ ALICE Preliminary, Pb—Pb, |5 = 5.36 TeV -
"= s = ~ 1 20-60% FTOC centrality m‘.
B u I o 3 |
_ 2 _ 08__ QH ~
0.4_— [l — i o | “He :
- - 0.6} | -
0.3— - - I I |
y ALICE Preliminary - 0.4 — ~

0ol ¢ Run 3, pp Vs=13.6 TeV - I | —_—
“r % “Run2,pp Vs=13TeV - 0-2:‘ __—r— -
0.1 ﬁ —— SHM, Ve =1.6dV/dy ] OF o -
- Coalescence, 2- body - - :
E | | | | L _Ozééiéé%é

" N /d )

AN /A1), 05 p. (GeV/c)

» production consistent with 2-body coalescence model » (anti)hyper triton flows with system in Pb-Pb collisions

C. Oppedisano 35th Rencontres de Blois, 20-25 Oclober 2024, Blois, France _15
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STRONG INTERACTION OF 3-B0DY SYSTEMS

e —— e —_— e e —— e . -

Study K+-d and p-d interaction through femtoscopy # build 2-particle correlation functions C(k*)
» measure the probability that two particles with certain relative momenta k* are correlated

Interaction potential

Measured correlation function

C(k*)>1 attractive

C(k*) =1 no

,,,,,,,, | interaction
,,,,,, C(k*)<1 repulsive

’
L

50 100 150 200
k*(MeV/c)

r* (fm

C. Oppedisano 35t RenconCres de Blois, 20-25 October 2024, Blois, France



STRONG INTERACTION OF 3-BODY SYSTEMS,

C(k*)

0.8}

0.6

0.4

0.2

PHYS. REV. X 14, 031091

1.2

e —— e B e e P R S

ALICE

pp High-mult. Vs=13 TeV

O K'-d ® K-d
O Two-body calculation

O p-d ® p-d
B Full three-body calculation

0 50 100 150 200 250 300 350 O
k* (MeV/c)

50 100 150 200 250 300 350 400

ll Run 2 results

» overall repulsive interaction

» K-d correlations are described with ~ +; . ¢
an effective two-body model including ‘__N (
both the Coulomb and strong ’
interaction

» p-d correlation can be described only
with a full 3-body calculation where
deuteron structure is considered / ) ®

® precise studies of the forces in three-body nuclear systems with Run 3 data

®» plan to extend measurements to charm and strange systems, implications for neutron star EoS

C. Oppedisano 35th Rencontres de Blois, 20-25 Oclober 2024, Blois, France _”


https://journals.aps.org/prx/pdf/10.1103/PhysRevX.14.031051

HARD PROBES

(CHARM SECTOR)




Flrst measurement at LHC of the charm baryon resonances ZCO++(2520)
><193.

B Run 3 resulls

(\10 40 [ r r T r T T T T 1 T 1 ] ;L(—))\ 4.0_l I 1 | 11 I 11 I 11 I I 11 | 11 | 11 | 11 | 11 | 1T I | B | |

> [ ALICE Preliminary ] < N . T ]

S 351 pp, Vs =13.6 TeV — f\\l_, 350 ALICE Pre“mmary « Data T P, integrated h

‘q:) - Yot Al — pKT ot ;NO - pp, Vs =13.6 TeV PYTHIA 8 1 -

30 h . — - T :

g - ) "(2455) and charge COI‘IJ2 N § 3 0 V1 <0.5 Monash  — SHMc GSl-Heidelberg —

c — ++ + - — —+ —

S __F uED) - Ay = (167.23£0.06) MeV/c - X i Mode0 T _ ]

3 25: o = 1.2 MeV/c? (fixed) ] @ - SHM+RQM Mode2 1 Ty =156.6Mev i

~ Signal = 172882435 e . t 2.9 7 T, =170 MeV Mode3 T -

0= e = A T Belle (PRD 97, 072005) -

- . 5 oF- T ee, (s=1052GeV -

15__ ........... 8 < pT <12 GeV/c —] ) - T = Prompt .

- % **(2520) . i T o Direct )

10 u(Z3) - p(AY) = (231.34 £ 0.53) MeV/c? - 1.5 ¢ my -

B o =1.2 MeV/c? (fixed) 5 B n 1 | i

5 Signal = 24758 + 1558 — 1 0E T ¢ 1

- ] T R - n

_4000;1...A!....M.! ..... _ - - + ]

$ 3000 0.5 T -

S 2000F - T i

s 1000F S b b b b b b b Lo b n IO i
+— 00 1 11 1 11 1 11 1 11 1 11 | | 1 1 | 1 | 11 1 11 L 1 1 |
g e 0 2 4 6 8 10 12 14 16 18 20

0.14 0.16 0.18 0.2 0.22 0.24 0.26 028
M(pKnz) - M(pKn) (GeV/c?) p_ (GeV/c)

® integrated ratio consistent with result from e+e- collisions within uncertainties
® results put constraints to hadronization models that fail to describe the pt dependence

C. Oppedisano 35th Rencontres de Blois, 20-25 Oclober 2024, Blois, France _lq



HADRONIZATIOH BARYON VS MESON

eSS —— TR,

) baryon to -meson ratlo IS sensmve hadronlzatlon mechanlsms

o — | I [ I I | | | [ I [ I | I | | | | I [ [ I
A 050 ALICE y| < 0.5~
Ew " pp, Vs =13 TeV ‘
0.4 pyou Multiplicity classes  —
I (dN_ /dn): ]
. —m— 44
0.3 —— 31.5 N
st
@ 02_ | ‘ __*__ x ‘ —
I = ¢
B
0.1~ _
i | | | | I I | | | I | | I | I I | | | I | I I I
0 5 10 15 20

p. (GeV/c)

arwowska'’s talk
Thu afternoon

See M.

0.2

0.0

Bl Run 2 resulls

L | L | o

L | 0 I |

— PYTHIA 8.243 @IFLCOE 5
- Monash 2013 '
- — Mode O SHM+RQM
- ---Mode 2 wuz Catania
Mode 3 QCM
B — — POWLANG, HTL
A — — POWLANG, IQCD _

=13 TeV
o> 1 GeV/c
< 1 GeV/c (this paper)

/\

0 5 10 15 20 25
P, (GeV/c)

Sensitive larger A+/Do in pp than in ete- collisions

» baryon enhancement/modified fragmentation functions?
C. Oppedisano 35th RenconCres de Blois, 20-25 October 2024, Blois, France
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https://link.springer.com/content/pdf/10.1007/JHEP12(2023)086.pdf

CHARM FRAGMENTATION FRACTION

- Run 1 resulls

INFN
- [RLXCE

Charm-quark fragmentation fractions obtained from measurements of charm-hadron production
Cross sections

1 |

g | | |
~ "~ ALICE, pp ly| <0.5

T - = {s=13TeV

= 0.8 = (s=5.02TeV

0.6

JHEP 17 (2023) 036
-
N

¢+ B factories, e'e”, Vs =10.5 GeV
+ LEP,e'e’, \s=m,

e HERA, ep, DIS

o HERA, ep, photoproduction

E | | | [ 1 | | | 1 | | | 1 | I [ 1 |

i P W e
0 i | | | @ | L |
D° D D; A; Ejg E: ZO'+ ++

® no significant \/s dependence
® clear dependence on collision system:
P f(c—/\c) in pp larger than ete-, ep by X~ 3
» f(c— DY in pp lower than ete-, ep by X~ 1.5

» baryon enhancement at the LHC caused by
different hadronisation at play in the parton-rich
environment produced in pp collisions

C. Oppedisano 35th Rencontres de Blois, 20-25 October 2024, Blois, France e 1


https://link.springer.com/content/pdf/10.1007/JHEP12(2023)086.pdf

= S D B . | @ILE@E

Flrst measurement of prompt DS+/D+ ratio in pp coII|S|ons at Js = 13 6 TeV S

+D 1 l ; I o | al | al | o | a | o | o | o | o | o l - I: + 1 | T T | 11 | 11 | [T | T | T | 11 | T | [T | T | [T | T T
» £ ALICE Preliminary b on'>K'Kn* - S [ ALICE Preliminary o -
= 0-9: pp collisions and charge con;. - 0 0.9 pp, Vs =13.6 TeV, |y[<0.5 - E
- Vs =13.6 TeV BR unc. (not shown): ">/ % 7 0.8E PYTHIA 8 E
0.8 - + e -0-|y| < 0.5 = = N Monash _
- Di— ¢on'—> K'K @ 4 - - X, CR - Mode 0 —
0.7 and charge con;. - 0.7 . 008t =
¥ _ : S CR -Mode 2 7
- ] 0.61 MESS . 1 CR-Mode3 -
0-6F _[F - o.s%%% H =
0.5 '*' — 0.4 f— """"""""""""""""""" H =
. E o.3fﬂ E
0.4: -$-*- m _ -t - Catania .
0.3_ D'— 'K & - 0'25_ D;, D' on'— K'K'm* POWLANG E
d charae coni - 01 and chargeconj. ... HTL E
— and ¢ 9 J — "'+ BRunc. (not shown): "7 % —.—1QCD .
0.2 BR unc. (not shown): 3.2% ] - | I | | | | | | | -
E + LHCb, vg=13_|_ev, JHEP 03 (2016) 159 E OOI | I2I | I4I ] I61 I I8I l I1OI | I12I | 114-I ] I16I ] I18III20I | I22I II24
0.1—"L B20<y<25 . p_ (GeVic)
E +-25<y<3.0 E
O_||||||||||||||||||||||||||||||||||||||||||||||| m rmnt t ntrint N Xitin m I
0 2 4 6 8 10 12 14 16 18 20 22 24 » measurements put constraints on existing models

P (GeV/ce)

» improved measurement granularity and pr reach with Run 3 data

C. Oppedisano 35th Rencontres de Blois, 20-25 Oclober 2024, Blois, France _22



FLOW OF D MESONS

e —— e B e e P R S

—= 05_ [ | [ [ T T ]
® [ ALICE Preliminary Q0 -
A 0.4 Pb-Pb, 30-50% centrality, s\, = 5.36 TeV
i - Run 3 (20% of 2023 Po-Pb sample) -
- 03 :
o :
>N 02_— —
0.1 -
0.0F :
- g -
0. 15_ Syst. from data _f
- Syst. from B feed-down -
_02_ l | L | , |

1 2 3 4567 10 20 3040

p. (GeV/c)

» charm quarks participate in collective motion of the system

C. Oppedisano 35t RenconCres de Blois, 20-25 october 2024, Blois, France [, 1>



NON-PROMPT

» charm quarks participate in collective motion of the system

C. Oppedisano 35t RenconCres de Blois, 20-25 october 2024, Blois, France [, 1>



LOW OF D MESONS

dl R o B e  Run 30 INFN@M@E
B Run 2 resulls
'5; B I I | I I I | I I I ]
s 94 ALICE ly| < 0.8~
PROMPT % i 3 .
3 F 30-50% Pb-Pb, \/sNN =5.02 TeV _
cnj_)" 03 * Non-prompt D’ _
~ [ o Prompt D°, D*, D** average }
> L (PLB813(2021) 136054) -
0.2_— - Syst. from data B
i ' '$-¢_ Syst. from B feed-down _ g
0.1 el i 15
i - 4 Pl «5%.__' 7 == |
- —+¢ | 410
0.0 F=Fr {1
B | | | Lo | | ] E
NON-PROMPT 1 10
p_ (GeV/e)
» charm quarks participate in collective motion of the system » hint of quark flavour dependendent flow

C. Oppedisano 35t RenconCres de Blois, 20-25 october 2024, Blois, France [, 1>


https://link.springer.com/content/pdf/10.1140/epjc/s10052-023-11835-x.pdf

UL TRA-PERIPHERAL COLLISIONS



DOUBLE-SLIT ON FEMTOME TER SCALE

s —_— e e —— ——— e — —

‘ INFN
-~ RLICE
Vector meson (VM) photoproduction in UPC

® indistinguishable which of the interacting nuclei emits the photon and
which emits the 2 gluons that goes in the neutral rho vector meson (po)
® the interference term gives rise to a cos(2¢$) modulation in po yield

® the strength of the modulation is expected to increase with decreasing

Impact parameter, estimated through neutron emission exploiting the
ALICE ZDCs
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First measurement of the impact-parameter dependent anisotropy in the decay Run : results
of coherently photoproduced po

o 0.35
© — _
3 —  ALICE Pb-Pb UPC {5, = 5.02 TeV —
e — Pb + Pb — Pb + Pb + p’ —
& 03 . .
= — b, <0.1GeV/c, ly| <0.8 - » the anisotropy comes from linearly
= - 1 polarized photons and quantum
N 0257 HHALICE - interference
N _ —
a3 — ¥ STAR Au-Au UPC 5, = 200 GeV, p_< 0.06 GeV/c ~
O gol-_ EE STARU-UUPC {s, =193 GeV, p < 0.06 GeV/c T S |
e H. Xing et al. - B the modulation increases with
) 15: [ W.Zhao et al. 1 decreasing impact parameter
- - #disentangle between different
0'1:_ 4 model predictions will be available
— 71 with Run 3 data huge statistics
0.05— o —
oF -
OnOn XnOn + OnXn XnXn
<b>~ 49 fm <b>~22.5fm <b>~ 18 fm
ARXIV 240514525

C. Oppedisano 35th Rencontres de Blois, 20-25 Oclober 2024, Blois, France _“’


https://arxiv.org/pdf/2405.14525

uf

SUMMARY, Aﬁ@‘ QUTLOOK

- mmm:- ----- T N

®» large number of results from ALICE covering different areas: from medium
characterization, to collectivity in small systems, hadronization mechanisms, up to
fundamental interactions relevant for other fields of study (and many more results!!)

» Run 3 will broaden in an unprecedented way the precision of ALICE studies, allowing
B for more differential results as well as opening the field to new measurements

FUTURE # In preparation for Run 4: new ITS3 ultra-light fully cylindrical tracking layers
} and a forward calorimeter

(FURTHER) FUTURE » ALICE3 new designed experiment for Run5 and 6, compact
silicon tracker with high-resolution vertex detector, widening the n coverage




