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396 papers on
2009-2018 data

System Year(s) Vsyy (TeV) Lint
Pb-Pb 2010, 2011 2.76 75 pbt
2015, 2018 5.02 800 bt
Xe-Xe 2017 5.44 0.3 pb?
ob 2013 5.02 15 nb1
P 2016 5.02, 8.16 3 nb?, 25 nbt
2009-2013 0.9, 2.76, 200 ub?, 100 nb?
op 7,8 1.5 pb1, 2.5 pb1?
2015, 2017 5.02 1.3 pb!
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http://alice-publications.web.cern.ch/submitted
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The ALICE detector (version 1: Runs 1+2)

ALICE

Central Barrel SR
Tracking, PID, EM-
Calorimeters

In| < 0.9

ACORDE (cosmics)
Forward detectors:
AD (diffraction selection)
VO (trigger, centrality)
TO (timing, lumi)

ZDC (centrality, ev. sel.)
FMD (Nch)
PMD (Ny, Ncn)
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TN N —— - J. Bielcikova, C. Salgado, Wed plenary

ALICE physics with HI and pp collisions: ALTGE
quark-gluon plasma and much more QCD

« Explore the deconfined phase of QCD matter - quark-gluon plasma
« LHC Pb-Pb - large energy density (> 15 Gev/im3) & large volume (~ 5000 fm3)

Initial Hard QGP Hydrodynamic . Hadronization
: .+ and freeze-ouf %y
Lty T0 A8

state collisions  formation expansion _ . .,

MR

Tiie 0  ~0.5fm/c ‘ ~10 fm/c

Visualization by J.E. Bemhard, arXiv:1804.06469
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INEFN oo - J. Bielcikova, C. Salgado, Wed plenary%

ALICE physics with HI and pp collisions: ALTGE
quark-gluon plasma and much more QCD

« Explore the deconfined phase of QCD matter - quark-gluon plasma
« LHC Pb-Pb - large energy density (> 15 Gev/im?) & large volume (~ 5000 fm?)

Initial Hard QGP Hydrodynamic Hadronization
state collisions ~ formation expansion _ . . - o2 i;zindvfreézé—oﬁ"ﬁr_
Time 0 ~0.5 fm/c ~10 fm/c

Visualization by J.E. Bernhard, arXiv:1804.06469
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INFN o oo cossr somnen - L. Fabbietti, Wed plenary%

ALICE physics with Hl and pp collisions:
quark-gluon plasma and much more QCD

ALICE

« Explore the deconfined phase of QCD matter - quark-gluon plasma
« LHC Pb-Pb - large energy density (> 15 Gev/im3) & large volume (~ 5000 fm3)

i |
ar el | K
¥

ryre= e

;  QGPwith : _'

\ émg’gég;a L I
SRV T e K

ICHEP2022, 11.07.2022 Andrea Dainese 6



INFN o oo sommen - L. Fabbietti, Wed plenary

ALICE physics with HI and pp collisions: ALTGE
quark-gluon plasma and much more QCD

« Explore the deconfined phase of QCD matter - quark-gluon plasma
« LHC Pb-Pb - large energy denS|ty (> 15 GeV/fm3) & Iarge volume (~ 5000 fm3)

NSRS e =
;i Collectlve a@]@@ H dr _‘
- | effects.  Tpu—-—=S . hzdrgﬁ
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Quarkonium: dissociation and regeneration ALICE
Tnitial Hard Hydrodynamic. . Hadronization -
state collisions ~expansion . .+ "and freeze-ouf
Time 0 RN

Visualization by J.E. Be.mha.rd, arXiv:1804.06469

- Characterise the QGP:

» Parton interactions
» Expansion dynamics and hadronization
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Charmonium dissociation and regeneration

« Reminder: J/\y suppression due to
colour screening in the QGP
reduced at low pr and at central
rapidity by cc regeneration

— ~100 cc pairs per central Pb-Pb

Jhy

ICHEP2022, 11.07.2022
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INFN o corcesominen - B. Paul, Sat parallel %

Charmonium dissociation and regeneration ALICE

* Reminder: J/y suppression due to
colour screening in the QGP
reduced at low pt and at central
rapidity by cc regeneration

— ~100 cc pairs per central Pb-Pb

_||IIIIIIIII|III|III||II|III|III_

ALICE Preliminary §
Pb-Pb, |[syy = 5.02 TeV |
e 25<y <4 .
s W cms E
2 % p <12GeV/c, 0-90%
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Counts per 25 MeV/c?
o

;;O;! Ot ‘\“‘;;* oeovss, 9;;,;‘:x¢‘” .. §

Jhy 10° £ M

y(23)

«  New result: measured y(2S) — x10 10 T Es';ak::a;a ccaled :
lower binding energy! — to pin down jol background )
the role of these two mechanisms total fit 5

I|III|II[|III|III|III|IIl|IIl|III

26 28 3 32 34 36 38 4 42
m,. (GeV/c?)
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* Reminder: J/y suppression due to
colour screening in the QGP
reduced at low pt and at central
rapidity by cc regeneration

— ~100 cc pairs per central Pb-Pb

Jhy

y(29)

* New result: measured y(2S) — x10
lower binding energy! — to pin down
the role of these two mechanisms

*  y(2S) ~ x2 more suppressed than J/y
« Hint of regeneration at low pr

ICHEP2022, 11.07.2022
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- B. Paul, Sat parallel

Charmonium dissociation and regeneration ALICE

1 dN/dprlpypy

R =
M (Nen) dNZdpy]

0.4F

| T T T I T T L] I T T I T T T I T T T I T T T i
F Pb—Pb, |[5,= 5.02 TeV E
F ALICE, 25<y__<4,0-90% TAMU
- e Jly (JHEP 2002 (2020) 041) ClJdhy -
- ® y(2S) (preliminary) [ Jw(28) ]
[T e .-
q — ]
[ —
[ regeneration? ]
PR T T NN T TR TR N TR S T | Sltrlonger slcr.ee.nirl]gl L1
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Jets and parton energy loss in the QGP

Initial Hard QGP
state collisions | formation
Time 0

Visualization by J.E. Bemhard, arXiv:1804.06469

- Characterise the QGP:
» Colour deconfinement

» Expansion dynamics and hadronization

ICHEP2022, 11.07.2022 Andrea Dainese 12
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@)

Jet quenching: going to lower p; with inclusive jets qr1ce
g EFTTERTERET R R R EEE &SR &EE] -2 L L DL L B DL L
@ 1.2-ALICE Preliminary 4 = 1.2ALICE Preliminary —
. . [ Ch-particle jets, anti-k;,R =0.2, |n_| <0.7 ] _ Ch-particle jets, anti-k;,R = 0.6, [_| <0.3 i
New machine learning method to [ mm T,, normalization uncertainty " ] " mm T, normalization uncertainty ' ]
' - {[posccmncssnsmansannasnscanamerasencansmsssccns = L e L
EUbtraC_t undferlylr.lg Pb Pb event i [@ML-Based Hybrid Model w/ Wake 7| i e:i\mgoBased \Tél\t;&ié‘JLMo/deg‘w/ \(\Ilake:
. i W/0 Recolls
uctuations from jet energy: ol SEWEL w/ Recotls T O ReOlS 1 or JEWEL w/ Recolls 7
X 2 better energy resolution i ] - ]
' . 0.6]- 1 os- s
'R=0.2 = . .
0.4 0.4 R=0.6 " [
0.2 02 u IJ* —
L 0-10% Pb—Pb (5, =5.02 TeV | L ~0-10% Pb—Pb |5, =5.02 TeV |
036" "0 80 700 120 140 202060 80 100 120 40
PhPb /B = 2767V Px ot (GeV/c) P: ot (GeV/c)
« Large reduction (factor 3-4) of jet yields, down to py = 20 GeV/c
« Lost energy not recovered within the jet “cone”
» Suppression may be even larger for larger-cone (R=0.6) low-pr jets
ICHEP2022, 11.07.2022 Andrea Dainese 13
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u L] L] “ ,, -
Semi-inclusive “soft” jets deflected ALICE
il )_<11'0'_3'|"|"'|"'|"'|"' )
. : . T 4oF. ALICE Preliminary E
« Jets recoiling against a high-pt hadron S TF |5y=502TeV  10<p¥ <20GeVic ]
> down to jet pr ~ 10 GeV/c o ¥F Cgh;p(iiﬁ::jtf’oégt"h E
> 30 TT(20,50) TT(5,7) E
9; 250 —e— Pb-Pb0-10% E
§0p PP . -
< £ [] Sys. uncertainty B g
3 IR S s
SE ++ =
0 =
o B ]
. . 6 ——+— -
Arecoil VS A9 broader in Pb-Pb than in pp g 4; :
o C ]
: : L F — ]
Angular deflection of soft large-R jets: g2 - .-
Scattering on QGP constituents? 0 T8 3 55 57 26 55 3
Medium response to energy loss? Ag (rad)

ICHEP2022, 11.07.2022 Andrea Dainese 14



INFN o oo corce o - B. Zhang, Thu parallel %

Quark-mass dependence of energy loss ALICE
« Energy loss predicted to depend on QGP s | AR o
density, but also on quark mass @ I A;'?SO’/PT_IP%@ =5.02TeV 4
» “Dead cone” effect reduces small-angle - B N;’rl-};)r<orr;pt Do

gluon radiation for high-mass quarks 1.5 111 (b quarks)

zZp, N Suppres;ion of emissio_ns'froma : Prompt D0

. radiator (qua;l:) within i (c quarkS)

E . <% 1.0F----

« Less suppression for (non-prompt) D
mesons from B decays than prompt D
mesons

0.5

1 1 1 1 I 1 1 1 1 ! 1 1 1 1 l 1 1

- open markelrs: P, extrapolated pp reference

1 10 p_(GeV/c)
arXiv:2202.00815
ICHEP2022, 11.07.2022 Andrea Dainese 15



https://arxiv.org/abs/2202.00815

INFN o oo corce o - B. Zhang, Thu parallel %

Quark-mass dependence of energy loss ALICE

» Energy loss predicted to depend on QGP
density, but also on quark mass

» “Dead cone” effect reduces small-angle

Beauty / charm Rpp

o _ g ‘e data —— LGRcentralvalie |
glUOﬂ radiation for hlgh-mass quarks 9L 4 seeeem i) m_setto m; (E-loss) ii) m_set to m, (coalescence)
[\ TETEY ./ﬂi) w/o shadowing — — iv) w/o coalescence
z R uppression of emissions from a ‘5_\ N
i © ppradiator (;uark) withi:1 g 3 / ~N
Ky m s /
. 5 o<%, En:iz‘
* Less suppression for (non-prompt) D
mesons from B decays than prompt D ! ]
mesons - - a——  —
« Smaller energy loss for b quarks needed p_(GeVic)
to describe the ratio of Ryp
arXiv:2202.00815

ICHEP2022, 11.07.2022 Andrea Dainese 16
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@)

In pp: dead-cone effect now exposed by ALICE ALICE

« Reduction of gluon radiation from heavy quarks

at smaII angles Dokshitzer, Khoze, Troian,
J.Phys.G 17 (1991) 1602

D. Dominguez / CERN

« First direct observation using jet iterative
declustering and Lund plane analysis of jets
that contain a soft D° meson

ICHEP2022, 11.07.2022 Andrea Dainese

B ALICE Data --- PYTHIA 8 LQ /inclusive
no dead-cone limit
— PYTHIA 8
—— SHERPA - .. SHERPA LQ /inclusive

no dead-cone limit

037 022 0.14 0.08 0

_ Illllllllllllllllll

> |
m 5<ERadiator<10Gev
1.5F
largefangle small gngle
] - --*---=======i:======
— ——
0.5 | |
ol Lo by v v by vy
1 1.5 2 2.5 |n(1/9)

Nature 605 (2022) 7910, 440 /



https://www.nature.com/articles/s41586-022-04572-w
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Hadron production and flow ALICE
Tnitial Hard QGP Hydrodynamic . ‘Hadronization-
state collisions  formation o expansion T, - “and freeze-ouf "
Time 0

Visualization by J.E. Be'mhard, arXiv:1804.06469

- Characterise the QGP:

» Colour deconfinement
» Parton interactions

ICHEP2022, 11.07.2022 Andrea Dainese 18
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Elliptic flow in Pb-Pb

ALICE

) Q%”/‘

expansion (flow)

. Non-central collisions: elliptical geometry

9

quﬁ
0 i l 30-40%
ALICE ) | 8 (]
Pb-Pb s, =5.02TeV o
i <0.8 A ool 6 .
0wy L0 : ’
g o AA) +§
L ®e o :
YK mEd R 0dF g * 8 A
o Ks B Q@ arXiv:2206.04587
0 —|4—> < : | 1 > L
o 2 4 6 8 10
P, (GeV/c)

ICHEP2022, 11.07.2022

azimuthal modulation in momentum

=1+ 2w cos(2(¢p — Wgp)) + higher harmonics (v3, vs, ...)

Mass ordering at low pt
- hydrodynamic flow
Baryon vs. meson grouping at higher pr
- quark-level flow + recombination

Andrea Dainese 19
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Elliptic flow in Pb-Pb ... and in pp, p-Pb

expansion (flow)

. Non-central collisions: elliptical geometry

9
=1+ 2w cos(2(¢p — Wgp)) + higher harmonics (v3, vs, ...)

Ndcp
0.3
ALICE 5’5
Pb-Pb s, =5.02TeV o
|Y||<08 A 0.2_
e h* L p(ﬁ_) =
-y o AR)
+ + ¢ (\r
YR o mE® R 01r
o KS ® @ =
0_

; 30—I40%
B
‘1

g +§'¢t

arXiv:2206.04587

th

>
1

0 2 4 6 8
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P, (GeV/c)

10

02

0.15

0.1

v, {2PC, 1.4 < |An] < 6.8}

0.05

0

@)

ALICE

azimuthal modulation in momentum

1 1 | I I
ALICE Preliminary Improved template fit
p—Pb sy =5.02 TeV 7
VOA, 0-20% H B H
EE B ALICE Hydro-coal-frag N ﬁ
— g/ ig [o]nt Ort _——
. o E]K K
0 1 2 3 4 5 6
P, (GeV/c)

- quark-level flow + recombination in high-multiplicity p-Pb (and pp)

Andrea Dainese
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- J. Zhou, Thu parallel

Hadronization of charm quarks from pp ...

—~1.0
I -
« Charm quarks hadronize to baryons with much !
larger probability in hadronic collisions than in =08
ee and ep collisions
« ~30% c - baryons in pp and p-Pb 06 L
» “Breakdown of jet universality, like for
strangeness”  T. Sjostrand (LHCP2022) U5
0.2 |
* Described by PYTHIA with beyond-leading I
colour effects, but only for A, and by 0oL

hadronization via recombination

PRD105 (2022) L011103

ICHEP2022, 11.07.2022 Andrea Dainese

@)

ALICE

= ALICE, pp, Vs = 5.02 TeV
(PRD 105, L011103 (2022))

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

~ %4 < HERA, ep, DIS
i o HERA, ep, PHP

— = ALICE Preliminary, p-Pb, \sy, = 5.02 TeV
B —ALICE, pp, E‘c’ x A x Rppb(A;‘) (Preliminary)

| 1 1 I | | 1

1 1 | I

vt )
- 2 :
T S L —

| 1 | 4

D° D* D Al =0
® 60 Mme,


https://inspirehep.net/literature/1863128
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> J. Zhou, Thu parallel

Hadronization of charm quarks from pp to Pb-Pb ALICE
OQ e |
= 1.4- ALICE s\ = 5.02 TeV, |y| < 0.57
« Additional dynamics in central Pb-Pb < 1 o ]
collisions: A/D° enhancement at T PP . .
intermediate pr 1= A Preliminary ]
N 1 A PRL 127 (2021) 202301
« Suggests hadronization by 0.8 Po-Pb (arXiv:2112.08156)
recombination + mass-dependent p; 0 61_ |A = 0-10% 3
shift from collective expansion ~E i e .
* Prospects: high-precision, and other OA_% 'Em } E
baryons, from Run 3 data 020 - ]
i ) PR TR SN S WA [T SO TR SN TR AN TR SO SR SN S S i
0 5 10 15 20
P, (GeV/c)
arXiv:2112.08156
ICHEP2022, 11.07.2022 Andrea Dainese 22
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LHC: not only nucleus collider, but (anti)nuclei factory qr1ce

« Accessible in Run 2: d, t, ,3H, 3He, “He + Strong impact on dark matter searches

«  Production not yet fully understood: in Space, e.g. yoxo 2 d, *He+X (AMS-02,

nucleon coalescence vs. statistical GAPS, BESS)
hadronization — Ordinary antinuclei hadroproduction by

1000 S cosmics is major background

- ALICE Performance ;- B ] ) . )

S %00 PoPo (5 =502 E — Antlnuc!el absorption in space poorly

g ] constrained

< proton v : : BESS-Polar

8 e o : . Voyager1 - i

. _

£

>

S

w

©

p/ V4 (GeV/ ) e = Voyager2 - -

3

heliospﬁere

ICHEP2022, 11.07.2022 Andrea Dainese Courtesy L. Serksnyte 3
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Light antinuclei absorption in ALICE and in the Galaxy

Ginel(sH_e) (b)

0 1 2 3 4 5 6 7 8 9 10

- M. Colocci, Fri parallel

] ALICE

ﬂ' 0-10% Pb-Pb \/SNN =5.02 TeV
Inl <0.8

2

= (A)=34.7 . Data — — GEANT4

LILILAL
—
-

-
/7

—
—
—
— s

arXiv:2202.01549

p (GeV/c)

* Novel technique to use detector material

as

d and 3He absorber: measure cj
First measurement for 3He

ICHEP2022, 11.07.2022

Andrea Dainese
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ALICE
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Light nuclei absorption in ALICE and in the Galaxy aiice

g ° » F ALICE =
g & 100 - Bik: Prye. Hov. D 105 (2020) 063004
|(D 45 a ALICE nfln __ GAPS GAL.PROI; prop.agation _-
&4 0-10% Pb-Pb |s, = 5.02 TeV §  Fignts) |
= ) NN < 100 AMS-02 B
< |17| <0.8 3 il (5 years) 1
v 35F - [ m, =100 GeV/c? |
3 ;\ (A)=34.7 . Data — — GEANT4 i - _ X+ x = WW - He + X _
2.5F\ = = .
26\ e omerom N\
15E [ oo bkg B
B T e O R auce messyerent %
1 > 1 T T AR
= . 2 osf _
05F arXiv:2202.01549 e o6 =
- a 0.4 C :
% 172 3 4 5 6 7 8 9 10 & i ]
p (GeVic) ° 1 /A GeVIA)
*  Novel tec?Lique to use detector material .  Experiment-driven estimate of absorption
as d and “He absorber: measure Ginel probability of antinuclei from DM decays and
— First measurement for *He from cosmic-ray background in the Galaxy

ICHEP2022, 11.07.2022 Andrea Dainese 25
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ICHEP2022, 11.07.2022

QCD interaction among hadron pairs, and triplets

> L. Fabbietti, Wed plenary%

ALICE
Use femtoscopy technique to assess 3 VA N A
. 4 . . =, ALICE pp Vs = 13 TeV :
residual strong interaction in h-h and h-h-h o 4 High-mult. (0-0.17% INEL>0) ]
— Poorly known for strange baryons — I * PO ®PD’
y g ry . \K L — Coulomb
* Relevant for neutron star modeling 3 G Fontoura of al. i
— Unknown for charm hadrons and 3-body a\ e 4 Y. Yamaguchi et al.
Po i J. Hofmann and M. Lutz i
e =1 e S=3 2+ J. Haidenbauer et al. (gi/4n =2.25) —
5 Strangeness i :
Y e e _
3.PRL 123 (2019) 9 piB 822 (2021) ) i
Saon Niimmm, mEm, i S S -
6.PLB 811 (2020) |2 arXiv:2201.05352  15.2rXiv:2205.15176 ‘ +, : —+— b
i 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 ]
0 100 200 300 400
k* (MeV/c)

BN
MH'

Andrea Dainese

First measurement of p-D correlation function:
« Attractive interaction
« Estimate of QCD scattering parameters

arXiv:2201.05352 .



https://arxiv.org/pdf/2201.05352.pdf

2022-2025 2029-2032

LS3

New Inner Tracking System (ITS)
— 7 barrels, 10 m? silicon tracker
based on MAPS (12.5 G pixels’

New GEM-based TPC

with continuous readout
New Muon Forward

Tracker (MFT) - 5 disks
based on MAPS

New Trigger and Readout
Upgrade of readout
electronics of all detector,
new Central Trigger
Processor

New Beampipe
smaller diameter (36.4 mm), first
detection layer at 20 mm

New Fast Interaction Trigger (FIT) §
— 3 detector technologies:
interaction trigger, online
luminometer, forward multiplicity

ICHEP2022, 11.07.2022 Andrea Dainese

ALICE 2 Upgrade

—> Tracking precision x3

- Pb-Pb rate x50

26



TPC dE/dx (arb. units)

2022-2025

1000—

U i 1.1

3 Q. BRI
ALICE Performance 1 Lé e
3 . pp (s=0.9TeV, pilot beam 2021 = ,

“’ALICE Performance

pp V5=0.9 TeV, pilot beam 2021 -

G iy Lt I
05 1 15 2 25 3 385 4 45 5

p (GeV/c)

ALICE

Perlormance

dN_ /dy

3

—3t

+ A

e
+

2029-2032 - A. Landou, R. Munzer,
LS3 Fri parallel

Commissioning with pilot beam and start of Run 3

5 July - pp 13.6 TeV

1 time frame ~100 collisions

ALICE

Run number: 520145
First TF orbit: 676363
Date: Tue Jul 5 17:47:55 2022

Detectors: ITS,TPC,TRD,TOF,PHS,EMC,MFT,MCH,MID




2029-2032 - M. Mager, M. Rauch,
LS3 Thu parallel

LS3: forward calorimenter and ultra-thin tracker
FoCal: forward e.m. calo with Si readout for o ITS3: new inner barrel — 3 tru|y Cy|indrica|

isolated y measurements 3.2<n<5.8 in p-Pb MAPS layers around smaller beam pipe
« Constrain nuclear PDFs down to x < 10-° ~  x 3 less material budget
* Lol: CERN-LHCC-2020-009 . - X 2 tracking precision and effic. (low p)

4 5

ADARAIAN | /  Lol: CERN-LHCC-2019-018

Si pad / pixel readout

Impact on gluon
nuclear PDFs:
Present nNNPDF

w/ FoCal pseudodata TDRs
w/ EIC pseudodata in 2023
ICHEP2022, 11.07.2022 Andrea Dainese ALICE ITS, NIM A 1028 (2022) 166280 29


https://cds.cern.ch/record/2703140
https://cds.cern.ch/record/2696471

2035-2038 2040-2041

I I
ALICE 3: next-generation heavy-ion detector = N.Jacazio,

Th llel
—> Tracking precision x 3: 10 um at p; = 0.2 GeV/c 1 pardtie
—> Acceptance x4.5: |n| < 4 (with particle ID)

> A-Arate x5 (pp x 25) ECAL

RICH

Absorber
Magnet

Muon chambers
FCT

Enables unique physics in Run 5+

* Multi-charm hadrons

« Charm - anticharm angular (de)correlation
» Thermal radiation and its time dependence

» Chiral symmetry restoration in QGP \
» Charm h-h residual interaction

TOF

Tracker

Lol: CERN-LHCC-2022-009
Vertex detector

ICHEP2022, 11.07.2022 Andrea Dainese 29
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Conclusions ALICE

» Detailed insight on the QGP workings and properties
— e.g. heavy-quark interactions, jet modifications, expansion and hadronization

* Moreover, a broader and rich QCD research programme
— pQCD, hadron interactions, formation of hadrons and nuclei

« ALICE 2 detector taking data in Run 3, after major upgrade

« Gearing up LS3 upgrades and proposed new apparatus ALICE 3 for Run 5+

ICHEP2022, 11.07.2022 Andrea Dainese 31
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ALICE at ICHEP: 51 talks and posters

TALKS

TALKS

ALICE

New advancements in symmetry plane correlations and multiharmonic fluctuations in HIC HI Marcel Lesch Physics performance of the ALICE experiment in LHC Run 3 operation |Aimeric Landou
Measurement of p-d and A-d correlations in pp at 13 TeV stong  |Bhawani Singh Disentangling initial & final state contributions to strangeness production in pp HI Francesca Ercolessi
Non-identical particle femtoscopy in Pb—Pb collisions at 5.02 TeV HI Pritam Chakraborty System-size dependence of particle production at mid and forward rapidity with ALICE HI Abhi Modak
Measurement of the inclusive, prompt and non-prompt J/psi production in Pb-Pb HI Himanshu Sharma Luminosity Pb-Pb results + pp operation |Pietro Cortese
Quarkonium polarization in Pb-Pb and pp collisions with ALICE HI Yanchun Ding ALICE 3 future Nicolo Jacazio

psi2s production and nuclear modification factor in nucleus-nucleus collisions HI Biswarup Paul ALICE FoCal operation |Max Rauch
Quarkonia production and elliptic flow in small systems HI Maurice Coquet Atruly cylindrical inner tracker system future Magnus Mager
Ground and excited quarkonium states as probes of MPI in small systems strong Theraa Tork Preparation of ALICE for LHC Run 3 operation |Robert Munzer

J/psi photoproduction and dileptons from photon-photon interactions in hadronic Pb-Pb HI Raphaelle Bailhache Matters of Diversity and Inclusion at the ALICE Collaboration diversity |Fernando Flor
Neutral mesons up to very high pt as function of multiplicity in pp collisions at 13 TeV strong Joshua Leon Konig ALICE in public outreach and in bricks outreach [Christian Klein-Boesing
Direct photon production and HBT correlations in PbPb at 5TeV Hi Mike Sas Outreach and educational activities of ALICE in the times of pandemic outreach _ [Despina Hatzifotiadou
Thermal radiation and direct photon production in Pb—-Pb and pp collisions with dielectrons HI Daiki Sekihata Enabiling distributed analysis for ALICE Run 3 L computing |lonela Cruceru
Charm production: constraint to transport models and charm diffusion coefficient HI Fabio Catalano IJU) I t Kb

Constraining hadronization with prompt and non-prompt charm baryons from pp to PbPb strong Jianhui Zhu Searching for viscous effects in small systems strong Victor Gonzalez
Beauty production in heavy-ion collisions Hi Biao Zhang Measurement of R2(Ar,Ap) and P2(Ar,Ag) correlation functions in pp at s = 13 TeV HI Baidyanath Sahoo
Beauty production in small systems strong’ | Katharina Demmich D-meson average production analysis as a func. of multiplicity in pp at \sqrt{s} = 13 TeV strong  |Marco Giacalone
Weak bosons (W/Z) at mid- and forward rapidity in pp (vs mult), pPb and PbPb HI Mingrul Zhao Multiplicity dep. of intra-jet properties in small collision systems with ALICE HI Debjani Banerjee
JstiacoplanartyithrotighlhadronzjetimesstrementsinRb. Rb [collslonsIMth ATIGE il ohgeheniHot Charged-particle production as a function of multiplicity from small to large collision systems strong Mario Kruger
Searching for jet quenching using high-multiplicity inclusive jet and h+jet semi-inclusive jet in HI Artem Kotliarov Strangeness production in pp as a function of multiplicity and effective energy HI Francesca Ercolessi
Exploring jet interactions in the QGP using jet substructure measurements in Pb-Pb HI Raymond Ehlers llI Production of ¢-meson pairs with ALICE: a novel probe for strangeness production HI Nicola Rubini
Probing the initial state with isolated photon production in small collision systems stong  |Ran Xu Hadronic resonance production in small collision systems with ALICE at the LHC HI Antonella Rosano
Study of the dynamics of the production of light nuclei in small systems HI Luca Barioglio Probing the hadronic phase through the study of the A(1520) resonance strong Neelima Agrawal
The dark side of ALICE: from antinuclei interactions to dark matter searches in space DM Manuel Colocci Multiplicity-dependent study of A(1520) production in pp collisions at sy = 5.02 and 13 TeV strong Sonali Padhan
Measurement of the hypertriton properties and production strong  |Janik Ditzel Charged-particle production as a function of RT in pp, p-Pb and Pb-Pb collisions at 5.02 TeV HI Sushanta Tripathy
Light flavour particle production in the smallest hadronic systems HI Mario Kruger Charged particle pseudorapidity density in pp collisions at 900 GeV with the ALICE MFT strong Sarah Herrmann
Exploring the late hadronic phase of relativistic heavy-ion collisions with resonances HI Prottay Das

Rescattering effects on resonances production in small systems strong Nicola Rubini
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Jet background substraction with ML ALICE
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Anti-*He absorption cross section
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https://arxiv.org/abs/2202.01549
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Anti-3He flux from DM ALICE
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Figure 5: The solid red line shows the single event sensitivity of GAPS to antihelium-3 nuclei (95% confidence level)
for three LDB flights of 35 days each. The red box indicates the upper and lower bounds of the 95% confidence level.
Also shown are the antihelium-3 flux predicted by a variety of dark matter [26, 25, 21, 27, 28] and standard astrophysical
background [29, 48, 49] models. For theoretical predictions, the error bands illustrate uncertainties in the coalescence
momentum, but also include propagation uncertainties.

AMS-02, Korsmeier et al., https://arxiv.org/abs/1711.08465 GAPS, https://arxiv.org/pdf/2012.05834.pdf
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Jly polarization in the direction of L, B AlTe
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Semi-inclusive “soft” jets enhanced and deflected q1ce
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New all-pixel trackers: ITS2 and MFT %

ALICE
*  Monolithic Active Pixel Sensors (MAPS) ____
— Low resistivity, high efficiency, low thickness, s 6 7 5
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ITS2 tracking precision MFT: <100 um
x3 better in rg plane, above 1 GeV/c

ITS Cuter Barrel <20 um above 1 GeV/c
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TPC with GEM readout for Pb-Pb at 50 kHz ALICE

*  Current MWPC: readout rate limited by ion backflow

*  New readout chambers (GEM): continuous readout of Pb-Pb
at interaction rate of 50 kHz

72 readout chambers Stack of 4-GEM-foils

— preserve pr and dE/dx resolution
« Sinteractions on average during TPC drift time (90 us)
«  Calibration and track-to-event assignment in O? system

Full TPC 80-deg @ slice

¥y Y Y

B -4 e &

Electron microscope photograph of a GEM foil

CERN-LHCC-2013-020
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T &,
04 Online-Offline System ALICE

Raw data to online farm in continuous mode

Ty HI run 3.4 TByte/s ﬂ
« O2will integrate the present DAQ, HLT
and Ofﬂlne SyStemS Data reduction by zero (cluster) suppression.
. . N t discarded
« Alarge computing farm will process the P
data online, calibrate the TPC, reject SURIGEYSS ﬂ
detector nOise, and build events Data reduction after online tracking
o Data redUCtiOn faCtOr >30 in Pb_Pb Only reconstructed data to storage
without event rejection 100 GByte/s ﬂ
- 34 TB/S 9 01 TB/S tO tape Data Storage - 1 year of compressed data
Tier0. Tier 1 and Asynchronous event

reconstruction with

Analysis Facilities final calbation

CERN-LHCC-2015-006
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ALICE future: pushing the frontiers of precision ALIGE
2010-2012 2015-2018 2022-2025 2029-2032 2035-2038 2040-2041
\ + ITS3/FoCal ] \ |
v l Y v
“ALICE 17 Major upgrade “ALICE 27 New detector “ALICE 3"
£ ALCE1
2
>
: \ ALICE 2
_ _ _ = Run 3
Enhance physics reach by improving: S § ALICE 2
— rate capabilities & acceptance Z 10 Run 4
— tracking precision S \
-> high precision, reduce backgrounds, 2 ALICE%
access rarer probes ®
5 1
1 10 100 1000
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2035-2038 2040-2041
LS4 LS5 |

Major (expected) open questions after the 2020s

« Nature of interactions with the QGP of highly energetic quarks and gluons
« To what extent do quarks of different mass reach thermal equilibrium ?

« What are the mechanisms of hadron formation in QCD?

- Systematic measurement of (multi-)charm hadrons

«  QGP temperature throughout its temporal evolution

« What are the mechanisms of chiral symmetry restoration in the QGP?
—> Precision measurements of dileptons

* QCD chiral phase structure - fluctuations of conserved charges
« Nature of exotic charm hadrons - charm hadron-hadron correlations

ICHEP2022, 11.07.2022 Andrea Dainese 8
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ALICE 3 physics performance ALICE

Thermal radiation Chiral symmetry restoration: p/a; mixing
Projection for one month Pb—Pb with ALICE 3 Projection for one month Pb—Pb with ALICE 3
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ALICE 3 physics performance

D-Dbar azimuthal corr.
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MuIt| charm hadrons

“E R RER R R B B
% 2000 — E;; ]
s C t ALICE 3 Study ]
) 18001~ f Pb-Pb 0-10% PYTHIA ]
5 C 20<p, (GeV/c) < 15.0 ]
€ 1600(— { 2.0 Tesla mag. field —
3 L f 35 nb”' Pb-Pb datataking 2
o 1400 :_ Particle + antiparticle _:
E { 1
1200~ + -
B £ ot .
1000%%%? MM Mﬁ WL @» *ﬁt l W M M #W %W
e Y i e )

=i mass (GeV/c?)

Unique experimental access to
multicharm hadrons with ALICE 3 in
Pb-Pb collisions

Andrea Dainese

ALICE

Exotlc bound state
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ALICE 3 tracker
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ALICE 3 timing layers
Particle identification with Time Of Flight

vic

Separation power o L/orgp

Critical for this step:

¢ distance and time resolution crucial
* larger radius results in lower pt bound

Concept:

e 2 barrel + 1 forward TOF layers
* outer TOF atR =85 cm
* inner TOFatR~ 19 cm
» forward TOF at z = 405 cm
* Silicon timing sensors (otoF = 20 ps)
¢ R&D on monolithic CMOS sensors with
integrated gain layer
¢ characterisation of SPADs/SiPMs
* first tests in beam
* monolithic timing sensors
* implement gain layer

ICHEP2022, 11.07.2022
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ALICE 3 integration and run programme ALICE
Installation at LHC

Installation of ALICE 3 around nominal IP2

L3 magnet can remain, ALICE 3 to be installed inside
Cryostat of ~8 m length, free bore radius 1.5 m,
magnetic field configuration to be optimized

Running scenario:

6 running years with 1 month / year with heavy-ions
¢ 35 nb-! for Pb—Pb x 2.5 compared to Run 3 + 4
* Lighter species for higher luminosity under study
pp ats =14 TeV:

e 3fb1/year x 100 compared to Run 3 + 4
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