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Heavy lon Collisions Nik[hef

?2?
f Freeze-out .
2?7 Hadronisation @ ...
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Anisotropic Flow (pre-RHIC) Niklhef
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The traditional picture
Un(pt, y) = (cos[n(p — Wrp)))

Vh depends on EoS, transport parameters, initial conditions
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ne momenta of the charged hadrons and thus anisotropic flow
- the first results from STAR. For future analyses it would be
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Observables Nik[hef
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Simple Glauber Model Monte Carlo
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Symmetry planes

Simple Glauber Model Monte Carlo
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These geometries are thought to be responsible for the vn's which we observe

Vu(Pp y) = (cos[n(p — ¥ )I)
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Energy Dependence

f? 0.25 B | | | | I | | | | I | | | | I | | | | I | | | | I |
Sz, " ALICE Phys. Rev. Lett. 105, 252302 (2010) i
> - STAR Phys. Rev. C. 86, 054908 (2012) -
0.2 |- charged particles, centrality 20-30% _
: ;}(é:ﬁ::‘.__.%~ :
| :’.'-":"i-‘l,,~~: ~e. E ~
0.15 TR %

i .
0.1 ‘ —
- ALICE 2.76 TeV -
- . STARZ00 GeV -
~ o g__AR 62.4 GeV -
- o STAR39'GeV -
0.05 o g__AR 27 GeV —
- . STAR 19.6 GeV -
- . STAR115GeV -
- . STAR7.7GeV -
O i | | | | I | | | | I | | | | I | | | | I | | | | I i

0 1 2 3 4 5
p. (GeV/c)
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ALICE (2011) NikThef

B (@) L . .
0 Convincing measurement of the higher harmonics
Indication of non-Glauber initial conditions
® V{2, IAnl > 1}
m V;{2, |1Anl > 1}
¥ v, {2, Ianl > 1}
O vs{4}
‘V3/‘I’Rp @ IIIIIIIIII|||||||||||||||||||—
0.057 ¢ 100 Vi, 4 101 Centrality 0-1%, Inl < 0.8
N )
O e I|AnI>1

Vp 452, [Anl > 1}

/ 1.008

IIIl/IIIlIIIlIIIlIIIlIII

Q0 :
o 1.006 " -
_ O _. | |§ | ’ | ' Ll . | I.I cl L1 Lo | 1 . 004 _:
=< | (b) N ]
> | ® v, {2 IAnl > 1}/SSGC{2} 1 O O 2 ,' | |
0.4 B vy(2, 1Ayl > 1Y/659%2) | | Z
O V{2, I > 1)/eM(2) e = -""\;‘.\_‘_ e :

0.3 - 1 Va2, IAnl > 1}/82’{2} O 998 : .

0.2] 0.996 |- -
0.994 ] Pl <3Y S
0.1k - Y < pt,assoc << i
: 0.992 —_I ] | I I | | I I | I I | | I I | | I I | | I_—
b b b b b b g | -
OO 10 20 30 40 950 60 70 80 1 O 1 2 3 4
centrality percentile A (rad.)

Raimond Snellings | NED | 29-11-2022 ALICE Collaboration: Phys. Rev. Lett. 107 (2011) 032301



Fluctuations and initial conditions
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Fluctuations and initial conditions
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Fluctuations and initial conditions
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Symmetric Cumulants
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Transport parameters Nik]hef
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Global Bayesian Analysis
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Coalescence/Recombination Nik[hef
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Coalescence/Recombination

~ 0.25
>
ALICE 20-40% Pb-Pb s, = 5.02 TeV
0.2 M. He, B. Wu, R. Rapp [arXiv:2111.13528]:
Transport coupling for open- and hidden-charm
Inclusive J/y: regenerated + left-over primordial + b-feeddown
0.15 with ¢ quark space-momentum correlations (SMCs)
w/o SMCs
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Heavy Flavor vz

Nik[hef

N | |

= 0.3— ALICE

Pb—Pb |5, = 5.02 TeV —

30-50% o 7t ly| < 0.5

e Prompt D, |y| <0.8

e Inclusive J/y,2.5 <y <4
e Inclusive J/v, |y| < 0.9
=mb—>e |yl <0.8

mY(1S) 560%,25<y<4
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Magnetic Field? Nik[hef

Pb-Pb, s, = 5.02 TeV
0.5F = 10° x [v (") - v (h)] (6-40%), p_>0.2 GeV/c

* v(D% - v,D) (10-40%), 3 < p_< 6 GeV/c
Indication of non-zero magnetic field

contributions?
Needs to be looked at again with much better

, e statistics and checked if this can also be
0 O i Q— generated without magnetic fields

ALICE Collaboration:arXiv:2211.04384
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From pp to AA Nik[hef

= F ; ; — | 1 ; - — 1 | 9
%0 120" (a) 02<p_<3.0 GeVic JE (b) Pb-Pb s, =5.02 TeV —
. 11 hl <0.8 1E  IP-Glasma+MUSIC+UrQMD ; A%'SEb o
B ¢ ¢ v.ow (4.2 {2 1 PP P- "
. "”00 1F A2V {43V {2}V {2} :13502502rTeV
0-08E" W 1F —_---v{z ANl > 1.4}
- 1E § 2, |Anl > 1.0}
- & ¢ 0 m g mEH AC E V3{ M
006_ e 1 ® © ‘ .‘.‘..¢+ 1C ] 4{2 IAT]I>1 O}
004__ __ _- - - - V2{4}3 sub
- A A I A | ¢ .
0.02 ° B S 50088 . dE B * o0, ¢ ¢ _
C ¢ ‘#:-.§ ?:;-‘ol#"OQOQ:' -#- ;4—+' 0“4_0__0—0—7
O o | 0 , 7
£0.12F T | A — | ~
% [ (© p-Pbys, =502TeV 1F (d) pp ¥s =13 TeV -
0.1 Vo{2}v,{4}v{2}v,{2} dF v.{2}v{2}v,{2} _
. = IP-Glasma+MUSIC+UrQMD {f =— IP-Glasma+MUSIC+UrQMD -
0.08- qHF HIJING IC+VISHNU, par. IV -
- - 1 .
0.06[ - I [I] 1 ves ° 1 o olo o'o.0¢+ -
0.041~ " 1F ¢ :
002-_ m u " * Jd- °© ® o © o0 9g0° ..‘*+ _
= w5, u " 1% & o o 5 %ee0e i
ok il Z
= P | 1 T1LC 1 1 1 1 1 1 1 L .
10° 10°
N (ml <0.8) N (ml <0.8)

Raimond Snellings | NED | 29-11-2022 ALICE Collaboration:arXiv:2211.04384



p-Pb Nik[hef
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Similar quality as early RHIC data, looking
forward to the next decade(s) :-)
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<» Timeline Nik[hef

ALICE

2010-2012 2015-2018 2022-2025 ITS3 2029-2032 2035-2037

L0V ER IV ERIIDEYILD

ALICE 1 phase | upg ALICE 2 phase b upg ALICE 3
C.‘

2023 - 2025: selection of technologies, small-scale proof of concept prototypes (¥25% of R&D funds)

2026 — 2027: large-scale engineered prototypes (~75% of R&D funds) = Technical Design Reports

ITS3 R&D —

2028 — 2030: construction and testing

2031 - 2032: contingency

2033 —2034: installation and commissioning

ITS3 Lol:
ALICE 3 Lol:

2035 - 2042: physics campaign
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https://cds.cern.ch/record/2703140/
https://cds.cern.ch/record/2803563

Heavy lon Run 2022 Nik[hef

ALICE

Ll o L ,

ik Ry il llld, Pb-Pb 5.36 TeV
R ) ; LHC22s period
S 18th November 2022
%ﬁ\\ :», 16:52:47 893

e 4

VRN A
W '4

ALICE
Pb-Pb 5.36 TeV

LHC22s period
18th November 2022
16:52:47 893
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» ALICE 3 Detector Concept

ALICE
ALICE 3 Detector oF
Compact ultra-light all-silicon tracker s;g;:fe‘;“s‘;';gggg RICH

Large acceptance

* Detter statistics, correlations, rapidity dependence
Vertex detector with unprecedented pointing resolution

e opca ~ 10um (pr = 200 MeV/c)
Excellent electron and hadron identification (TOF + RICH)

» 7/K/p separation up to a few GeV/c
* Electron ID up to about 3 GeV/c with 103 pion rejection
Muon identification (Muon absorber + Muon chambers)

» Muon IDdownto pr = 1.5 GeV/c
ECAL

* Photons/jets over large 7
Superconductor magnet system (2T)

Continuous read-out and online processing

absorber

Muon
chambers

Unigque Detector Concept and Features at the LHC
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