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Scientific context: quark-gluon plasma

HISTORYOFTHE | INIVVERSF

e Explore properties of the primordial matter
state, existed after a few ys of the Big Bang
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= Quark-gluon plasma (QGP)
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e Heavy-ion collisions — the QGP factory

= Create extreme conditions of temperature
and energy density

= QOGP created at the LHGC: Tef = 340 MeV

t = Time (seconds, years)
E = Energy (GeV)
Ke

hadronic phase

QGP and and freeze-out

Quark-Gluon kil bt hydrodynamic expansion | | "y Vot

Plasma (QGP)

gl 1909
Hiy ".- |
P
" I""n

Heavy-ion . .
collisions 'l'.:: : "|.I '

pre-equilibrium hadronization




ALICE Collaboration

A Iarge ion collider experlment — ALICE®® ¢ 40 contries
7 e 170 institutes
- 1989 members__;
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Study the primordial matter existed after the Big Bang
via ultra-relativistic heavy-ion collision “little bang”




ALICE apparatus (till Run2)

Time Projection Chamber (TPC)
2530\ - S — e |n| < 0.9, charged-particle
tracking and identification (PID)

e —— N TG Inner Tracking System (ITS)
> * || < 0.9, vertexing

, Time of Flight (TOF)
TRIGGER 1N < 09’ triggering’

d ection, P
70 pileup rejection, PID

~116m from |.P.
T T

]
T —— -~
, e —~—
: .

Muon spectrometer

e 25 < |nl <4, uyec,b, y=W=//0
T — \ VO (VOA and VOC)
o VVOA: 28<n<51,VOC:-3.7<n <-1.7

* [riggering and multiplicity determination




ALICE capability of PID
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ALICE shopping list B

Soft physics

—1° Event multiplicity and

L} particle production

CHAMBERS

TRCTNG ) — — - _? e Correlations and fluctuations

, | Hard probes

Lk | [ / e Heavy quarks, jets and
i/ | ‘ ‘\\ 2 CHAMBERS ZDC hlgh_pT phOtOnS

~116m from |.P,

e Ultra-peripheral collisions

T = New physics: magnetic file
effects, exotic particles,
light nuclei, antimatter...




ALICE @ FCPPN/L

® 7 Chinese institutes and 8 French institutes

SsCooperationicoversaiargeiractionorARICETORDICS B ] s (o] o] I [  RIR A LC AL ),

Photons and neutral hadrons

China institutes FTance INSHEULES Low mass vector particles
e CCNU, Wuhan * IPNL & CC-IN2P3, Lyon Flow and correlations
* CIAE, Beijing * [PNO, Orsay Light flavour spectra
¢ CUG, Wuhan * [PRC, Strasbourg Open heavy flavours
e HUST, Wuhan * LPC, Clermont-Fd Electroweak bosons
e HUT Wuhan e | PSC, Grenoble Quarkonia

USTC, Hefei ® Subatech, Nantes Jets

Fudan, Shanghai * IRFU, Saclay



FCPPN/L-ALICE members

French Group

Chinese Group

Name Title Affiliation Name Title Affiliation
(institute) (institute)
Leader Leader
BASTID Nicole PU IN2P3 ZHANG Xiaoming | PU IOPP/CCNU
ZHOU Daicui PU
Arata Carolina PhD IN2P3 Cai Xu PU IOPP/CCNU
Baldisseri Alberto Physicist IRFU Huang Guangming | PU IOPP/CCNU
Belikov louri DR IN2P3 Liv Fuming PU IOPP/CCNU
Castillo  Castellanos | Physicist IRFU Zhou Daimei PU IOPP/CCNU
Javier
Cheshkov Cvetan DR IN2P3 Yin Zhongbao PU IOPP/CCNU
Conesa-Balbastre CR IN2P3 Ma Yugang PU Fudan Univ.
Gustavo
Crochet Philippe DR IN2P3 Li Xicomei PU CIAE Beijing
Dupieux Pascal DR IN2P3 Wang Yaping PU IOPP/CCNU
Erazmus Barbara DR IN2P3 Shao Ming PU USTC Hefei
Faivre Julien MC IN2P3 Zhang Yifei PU USTC Hefei
Furget Christophe PU IN2P3 Zhang Song PU FUDAN Univ.
Germain Marie CR IN2P3 Tang Zebo PU USTC Hefei
Guernane Rachid CR IN2P3 Yan Yuliang Researcher | CIAE Beijing
Hermann Sarah PhD student IN2P3 Mao Yaxian PU IOPP/CCNU
Hippolyte Boris PR IN2P3 Shou Quiye Ass. PU FUDAN Univ.
HOU Yongzhen Joint-PhD student | IN2P3 Wang Dong Ass. PU IOPP/CCNU
Kuhn Christian DR IN2P3 Pei Hua PU IOPP/CCNU
Landou Aimeric Postdoc CNRS IN2P3 Yang Ping Ass. PU IOPP/CCNU
Lopez Xavier PR IN2P3 Gao Chaosong Ass. PU IOPP/CCNU
Maire Antonin CR IN2P3 Pen Xinye Ass. PU CUG Wuhan
Martinez-Garcia DR IN2P3 Tang Siyu Lecturer WTU Wuhan
Gines
Marchisone Engineer IN2P3 Liv Jun Engineer IOPP/CCNU
Massimiliano
Pillot Philippe CR IN2P3 Bai Xiaozhi Postdoc USTC Hefei
Ramasubramanian CR IN2P3 Ding Yanchun Postdoc
Niveditha
Schutz Yves DR Emeritus IN2P3 Wang Yubiao PhD student | IOPP/CCNU
Stocco Diego CR IN2P3 Xu Ran Joint-PhD IOPP/CCNU
student

Uras Antonio CR IN2P3 Wou Yitao PhD student | USTC Hefei

Xu Lang Joint-PhD student | IN2P3 Hou Yongzhen Joint-PhD IOPP/CCNU
student

Xu Ran Joint-PhD student | IN2P3 Zhang Maolin Joint-PhD IOPP/CCNU
student

Zhang Maolin Joint-PhD Student | IN2P3 Xu Lang Joint-PhD IOPP/CCNU
student

Zhou Xinyi Master IOPP/CCNU

Zhang Qiuyue Master IOPP/CCNU

Geng Zhaozheng Master IOPP/CCNU

Feng Wenhui Master IOPP/CCNU

® 67 members in 2024 project application
= |t was 36 members in 2009
= Robust, continue growing cooperation!

® Covered activities

= MUON spectrometer and new Muon
Forward Tracker (MFT)

= |[TS2 and ITS3 upgrade projects

= (Calorimeters

= ALICE3 upgrade project (under discussion)




History and achievements

o ~G/year bilateral visits of senior physicists and engineers/technicians

e 3 postdoc exchanges since 2009 All former joint-PhDs got
e 10 defensed joint-PhD theses since 2008 permanent or postdoc

e > 20 mater student trainings since 2007 positions in academic filed

= = Yongzhen Hou | Ran Xu ’ Yanchun Ding ‘ | Yitao Wu
‘ Co-PhD (2021-24) Co-PhD (2020-24) Co-PhD (2019-22) 3l Co-PhD (2019-24)
- CCNU-IPHC CCNU-LPSC CCNU-IP2I CCNU-IPHC
e 2 joint-PhD defenses are

scheduled in 2024
. . s Siyu Tang IV!ir!grui £nao Coof)l;:'r:tlgrz(gg‘?g—21)
e 3 ongoing joint-PhD SO CONULPC LG GONU-LPG

programmes

e 2 mater student trainings v -3 L [ Vubiao Wang T [Wenhui Feng
. Co-PhD (2024-26) 't 290 38 Co-PhD (2024-26) Co-PhD (2024-26) Visitor (2024)
are proposed in 2024 S conu-Lpo S Cconvea ] FY Lconuiese il g gp ) conuesc




Scientific production (2023 — 2024)

Published peer-viewed paper (6)

e Y. Mao et al., Groomed charm-jet substructure in pp collisions, Phys. Rev. Lett. 131 (2023) 192301

e X. Zhang et al., Charged-jet production in pp and p—Pb collisions, JHEP 2305 (2024) 041

e X. Zhang et al., (Multi-)strange particle production in jets in pp and p—Pb collisions, JHEP 2307 (2023) 136
e M. Zhao, G. Taillepied et al., W-boson production in p—Pb and Pb—-Pb collisions, JHEP 2305 (2023) 036

e S. Tang et al., Anisotropies flow of muons at forward rapidity in p—Pb collisions, Phys. Lett. B846 (2023) 137782
e S. Tang et al., Supplemental material of jet particle flow, ALICE-PUBLIC-2022-020

Submitted papers (4)

e S. Tang et al., Azimuthal anisotropy of jet particles in p-Pb and Pb-Pb collisions, arXiv:2212.12609, submitted to Phys. Rev. Lett.

-Hou et al., Medium-induced low-pT jet modification from pp to Pb-Pb collisions, arXiv:2308.16131, accepted by Phys. Rev. Lett.

-Hou et al., Measuring jet quenching using hadron-jet correlations, arXiv:2308.16128, submitted to Phys. Rev. C

Jing et al., Y production at forward rapidity in pp collisions, arXiv:2209.04241, submitted to Phys. Lett. B

Papers under the ALICE review (1)

R. Xu et al., Isolated photon production in pp collisions, tagged journal: Phys. Lett. B

Conference proceedings (4)

X. Zhang @ FPCP2024, Y. Hou @ HP2023, X. Bai @ HP2023, X. Bai @ SPIN2023




Scientific production (Nov. 2023 — now) m

Xiaoming ZHANG, “Recent open heavy-flavour highlight from ALICE”, FPCP2024, 27-31 May 2024, Bangkok, Thailand

Maolin ZHNAG, “Charm and beauty hadron production in hadronic collisions with ALICE”, SQM2024, 3-7 Jun 2024, Strasbourg, France
Maolin ZHANG, “Study of charm and beauty production at forward rapidity”, QGP France 2024, 21-24 May 2024, Bagnoles de I’Orne, France
Antonio Uras, “ALICE 3 upgrade project”, QGP France 2024, 21-24 May 2024, Bagnoles de I’Orne, France

Gustavo Conesa Balbastre, “Recent measurements of isolated photons cross section and their correlation with hadrons with ALICE at the LHC”, QGP France 2024, 21-
24 May 2024, Bagnoles de I'Orne, France

Yaxian Mao, “Study of jet physics”, QPT2023, 15-19 December 2023 Zhuhai, China

Mingze LI, “Investigate dead-cone effect in heavy-ion collisions”, QPT2023, 15-19 December 2023 Zhuhai, China

Maolin ZHANG, “Investigate heavy quark production at forward rapidity via semi-muonic decays with ALICE at the LHC”, CLHCP2023, 15-20 Nov 2023 Shanghai, China
Lang XU, “Study of (multi-)strange hadrons production in jets and the underlying event with ALICE”, CLHCP2023, 15-20 Nov 2023 Shanghai, China

Mingyu ZHANG, “Measurement non-prompt D meson production with ALICE”, CLHCP2023, 15-20 Nov 2023 Shanghai, China

Maolin ZHANG, “Investigate heavy quark production at forward rapiditywith ALICE at the LHC”, QPT2023, 15-19 December 2023 Zhuhai, China (poster)

Lang XU, “Study of (multi-)strange hadron production in jets and the underlying event with ALICE at the LHC”, QPT2023, 15-19 December 2023 Zhuhai, China (poster)
Mingyu ZHANG, “Measurement non-prompt D meson production with ALICE”, QPT2023, 15-19 December 2023 Zhuhai, China (poster)

13 presentations given by students and faculties in

International conferences and workshops since Nov. 2023,
including SQM2024, FPCP2024, and QPT2023




Heavy quark transport properties

STRONG INTERACTIONS | NEWS COURIER

Heavy flavours probe QGP geometry § ol

22 January 2021 L Y ’4-.;;;;':“._: RIT - - |IQCD, L. Altenkort et al., PRD 103 (2021) 014511
18- e P - IQCD, H.T. Ding et al, PRD 86 (2012) 014509

— <y < = . < SD
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ALICE Phys. Rev. Lett. 125 (2020) 022301
ALICE Phys. Rev. Lett. 109 (2012) 112301

e Provide high-precision tomography of the QGP

ALICE Phys. Lett. B819 (2021) 136637
ALICE Phys. Lett. B820 (2021) 136558
ALICE Phys. Lett. B770 (2017) 459
ALICE Phys. Lett. B753 (2016) 41
ALICE Phys. Lett. B708 (2012) 265
ALICE JHEP 1909 (2019) 008

e Fix the energy loss mechanisms of heavy quarks

e Reveal the thermal degrees of freedom of heavy
quarks in the QGP medium




Jet acoplanarity in Pb-Pb collisions

1 O _ -~ R=0.2 JEWEL: ' 1
B = R=04 = + = recoils off -+
—+—R=05 = recoils on, 4MomSub

Jet

V5. = 5.02 TeV, Pb-Pb 0-10 % |
Ch-particle jets, anti-k T
TT{20,50} - TT{5,7}

Trigger

Yongzhen Hou

Co-PhD (2021-24)
CCNU-IPHC

e Jet acoplanarity measurements elucidate the
microscopic structure of the QGP

IAA

1 e Semi-inclusive production is immune to complex
uncorrelated background in heavy-ion collisions

-- e Data suggests medium response and medium-

——— o Ll induced splitting is important for low pr and

3 large radial jet production but disfavors the large

ALICE arXiv:2308.16131 A
I .
accepted by Phys. Rev. Lett. v ( ad) angular scatting




|Isolated direct photon production

;>G 102 :_l ALICE plrelirlninellry, op s = 13 TeV I_: , - Jet
8 = ® Data, stat. uncertainty =
Te E [ ] Syst. uncertainty E
= 10g 718 POF. GV FF .
-Z" - I W. Vogel. (NLO) scale unc. =
S, B NLO pQCD (JETPHOX) x k'®° _
L 1 NNPDF40/BFG || FF e naettIiil, —— <SEELTTEETTTELY
°F He= o= U= Py - Ran Xu

ol et - Co-PhD (2020—24)

CCNU-LPSC
10-2; ;
R 1 e pr-differential measurement of the
E I’ | <0.67 E . . .
W[ Aeos s G 1 Isolated direct photon production cross
13 ’ ’ — = : : . : :

E i | ‘ | section in pp collisions in a wide pT range
c 1.0 = E

Bost[L - = - and down to low pr

0.6 —8— Data/JETPHOX E
0.5

—k
o

2 30 40 50 60 7080 10° pY(ngjgf e \Well described by theoretical calculations,
some tension with JETPHOX at low pr



Collectivity in small collision systems

~ ALICE [ ] wP-Pb, sy=816TeV,203<y <353 N 0.25[ ALICE, p-Pb s, = 5.02 TeV, 0-10% ALICE, Pb-Pb |5, = 5.02 TeV, 20-60%
0.12 ~ p-going, VOM: (0-20%)-(60-90%) - e Inc. charged-particle v, O Inc. charged-particle v, (x 0.6)
o m u, p-Pb, \/STJN =5.02TeV,2.03<y cms = 3.53 B Jet-particle v, Jet-particle v, (x 0.6)
01 p-going, VOS: (0-20%)-(60-100%) 0.2 pmam P > 0.5 GeV/c A pP©>20GeV/c
- - o (C,b) — €, p—Pb, VTW =5.02 TeV, -1.26 < ycms <0.34 o R p.T.SSOC > 1.0 GeV/c - P?_SSOC > 3.0 GeV/c
0.08 — p-going, VOA: (0—200/0)-(60—1 000/0) 0.15 :_- p_T_SSOC >1.5GeV/c - p_T_SSOC > 50 GeV/c
s Il et ALICE, Pb-Pb |/ = 2.76 TeV, 30-50%
0.06— » m B Q% Phys. Lett. B 753 (2016) 511-525
- ¢ 'ﬂﬁ- 0.1— + o | v (x 0.6)
0.04F & + - o
j : " - g%
Slgnature of the QGP gy 0.055F — T
. ! o - i —— o ft
in heavy-ion collisions N3 + :
= : O —_—
appears In Small B | I I | | | I I | | I I | | | I I | | I I | | I I | | I I | | I I | | | I I | B | || | |
Ty ' 7 8 9 10 2
system collisions L 10 10
y p. (GeV/c) p_ (GeV/c)

ALICE Phys. Lett. B846 (2023) 137782 Submitted to Phys. Rev. Lett.
e Positive v2 of inclusive muons at forward rapidity (dominated by

HF decays in pt > 2 GeV/c) — described by both parton escape
(AMPT) and initial stages partons correlations (CGC) mechanisms

Siyu Tang
e Non-zero v2 of jet particles in both Pb—Pb and p—Pb collisions, Co-PhD (2018-22)

CCNU-LPC
amplitude differs from that of the inclusive particles




2010-2013

A journey through QCD

ALICE arXiv:2211.04384

The ALICE experiment:

A journey through QCD

2015-2018

0.08

0.06

0.04

0.02

2022-2025

ALICE 2 ALICE 2.1

2029-2032

ALICE 3

IQCD, H.T. Ding et al, PRD 86 (2012) 014509

I STAR, PRL 118 (2017) 212301

B  ALICE, JHEP 01 (2022) 174

|IQCD, L. Altenkort et al, PRD 103 (2021) 014511

IQCD, D. Banerjee et al., PRD 85 (2012) 014510

ALICE, PLB 813 (2021) 136054

I2III4III6II

8 10 12 14 16 18 20
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— 1111 | 1111 | | I I | | | I I | | | I I | | | I I | | | I I | | | I | | I | | I E ° Z b E
O 020 1 2 3 4 5 6 7 8 1 0 e §Z:: * —@—— Data/JETPHOX ::
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2035-2038
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-~ [=0.2 JEWEL:
=—R=04 * = recoils off
—+—R=05 = recoils on, 4MomSub |

Ch-particle jets, anti-k
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10<p

T,ch jet
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A journey through QCD

2010-2013 2015-2018 2022-2025 2029-2032 2035-2038

ALICE 1 ALICE 2 ALICE 2.1 ALICE 3

Upgraded The 2nd generation inner
readout of time T E—— tracking system (ITS2)

projection 7 i \ % = LA b, @ o202 Po-PbeseTey
Cham ber (TPC) ’  et ‘ gl Oute Ba == ALICE " November 2022
: g : = // / . L B /]

Fast integrated trigger (FIT)




A journey through QCD

2010-2013 2015-2018 2022-2025 2029-2032 2035-2038

ALICE 1 ALICE 2 ALICE 2.1 ALICE 3

The 3rd generation inner
tracking system (ITS3)

END-WHEEL (C-side)

Silicon Genesis: 20 micron thick wafer

Open cell
carbon foam

*\\ \ absorber ‘ LG layer ‘ HG layer



ALICE Rund3 data taking

2010-2013

2015-2018

2022-2025

2029-2032

Integrated luminosity [pb ]

dE/dx (arb. units)

2035-2038

ALICE 3

24; AZOO |||||||| T T T T T 1T]
T ALICE Performance 2023, pp Vs=13.6 TeV e ! -
5 o 2023-05-17 04:00:20 2 180 ALICE Performance
~ BARREL: L =1.360 pb” c - : xr
2:— MUON: L = 1.492 pb™’ Lint 2023 '% 160 '
- TRD: L=0.327pb™ = C
1.8 b § 140F
1.6? PHOS: L =0.141 pb™! q:) 120k
1.4 £ 100f
1 .2? 9 C
1 8 %%
- 3] L
0.8 g OO
0.6;— S 40:
0.4 20
0.2 —
0! — | 10
19 Apr 26 Apr 03 May 10 May
800:_ e . : | E~= ALIGE Performance ﬂ LT T T T L I L ]
F 524 b_.l_lfpn- e S 4L ALICE Performance pp, (s=13TeV |
g entsl —— ALEPH Bethe-Bloch fit 8 E Eg N E_j'c+7t+ ngh MU|tIp|ICIty E
p @13 6TeV F yo) ~ and charge conj. . N
= ‘ O 107 — Signal —
5'_ ' % - 6<p,<8GeVic — Background 3
= S B | _
n o
prd C .

p/ Z (GeV/c)

23 2.4 25 26 2.7

M(Z rtnt) (GeV/c?)




Performance of MF1 E

(D I I | I I I | I I I | I I I | I I I /o\ I I | I I I I | I I I I | I I I I
- k®) . . 2 - . . i
Maolln Zhan — ALICE Simulation ~ 14— ALICE Simulation —
9 -%’, 107° pp collisions, Vs=13.6 TeV o 2 ~ pp collisions, Vs = 13.6 TeV 7
CO'PhD (2024—26) 8 - 2 . - ¢ - 05< p.< 1 GeV/c -
P T e © - _ _ __
CCNU-LPC 2 e e N 1<p <2GeVic =
E 10 s~ B . ]
= 10 : [ ~2<p <4GeVic
pa S ’
S sl ]
——— = - —
1077k B -+ 38 N _
] B I | | —
- . Combined distribution 1 2 _
— < < m, K, PYTHIA 8 MB 5 - t -
—— o <— b, embedded MC © 4 + ]
108 — ot «<— ¢, embedded MC | o + -
O0"E __ Fittotal = + -
- Fit template of o« < 7, K -3.6<n<-25 = u
| — Fittemplate of o« <~ b 0.5<p_ <1GeV/c — 21— i
- —— Fit template of o= <— ¢ T . + .
10—9 AN T SN NN RN NN T U N U N A NN TN N N ST N AN A SN Y A AN AN M H AN N OI=| 1 [T N B ‘_|_|__|_|_‘_|_|_ — i e * I I | + L1
O 0.02 004 006 008 0.1 0.12 0.14 0.16 0.18 0.2 0 1 2 S 4 | B
DCAxy (cm) Fit parameter distortion (%)

e Different muon sources are well identified based on the displacement
from the primary vertex

o Apply fit to the total displacement distribution with distortions up to a
given % for each source

e Good compatibility to separation charm and beauty hadron decay
muons down to low pT



Dst and b— D09 production

fnon-prompt

0-20"'I"'I"'I"'I"'I"' LN

_ ALICE Preliminary
~ D meson, ly| < 0.5

0.15— ¢ pp, Vs=13TeV (JHEP 10 (2023) 092) I
- = pp, Vs=13.6 TeV
— ’,_um
0.10- //‘% I $ -
B '+' wilds
-7, ﬂBH' LLLLL — T
B ——= Lol ﬁﬁﬁﬁﬂfﬁﬁﬁﬁﬁ% 4
0.05H PYTHIA 8 -
— . Monash CR-BLCO -
- — 2% CR-BLC 2 CR-BLC3 -
i ~ JEPOS 4 Colour Ropes ]
L1 1 | || | L1 1 | 1 1 | L1 1 | | I | | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 |
0O 2 4 6 8 10 12 14 16 18 20 22 24
pT(GeV/C)

Counts per 0.2 MeV/c?

x10°
11 I 11l I 11l I rrii I 11 I 1 F
70 -
- ALICE Performance
sof PP V5 =136 Tev :
- 10 < p_ < 20 GeV/e, ly| < 0.8
[ D* — D% and charge conj.
50 -
- Y]
40K —— Data _
= Bkg. from track rotationE
30 -
o0k _
[ e . Cosd* integrated
10F & 0% ]
O”- i : | | L1 11 | L1 11 | L1111 | L1 11 | L 11 :||

0.14 0.145 0.15 0.155 0.16 0.165

M(Knr) — M (Kn) (GeV/c?)

Counts per 0.2 MeV/c?

x10°
7_|_I 11 | L | Frrri | Frrri Frrri T 1_]
i —— Data 1
6L s== Signal b
- - = = Background
I — Total fit
5k .
4 .
3F .
2:_ Helicity frame .
1.0 <cosd” < -0.8 -

0.14 0.145 0.15 0.155 0.16 0.165

M(Kzr) — M(Kn) (GeV/c?)

¢ Measurements are extended to lower pt and more granular w. r. t. run 2

= Stronger constraints on the modelling of charm-quark hadronization



Next-generation experiment

2010-2013 2015-2018 2022-2025 2029-2032 2035-2038

m; m  LS2 ..._:m} Ls3 .fﬁji:mﬁjii::: Ls4 m Lss 3
ALICE 1 ALICE 2 ALICE 2.1 ALICE 3

: Z ALICE 3 pgrade pro ect on -

Superconducting nICH Toa cker TOF 7 yl<4a - o =

H LIC E magnet system - — 1 fm (pp) -

HLICE i —em E

5: —3fm -

- — 5 fm (Pb-Pb) E

ALICE arXiv:2211.02491 i+ . E
D irlt.pp =18 fb™

- 0-10% Pb-Pb = 35 nb™"

A next-generation heavy-ion

experiment at the LHC E
)
0O 005 0.1 0.15 0.2 0.25 0303504045 05
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ALICE @ FCPPN/L should keep much strengthenlng
Aland closer cooperation for ALICE 3 and even beyond

AL

. With common interest In next-generation detector
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