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The ALICE 3 upgrade

ALICE
\
(ALICE 3 motivation and concept oco] o Quark-Gluon Plasma
. . < anor e o 0 0 3
e ALICE main goal: access the dynamics of the strongly E’ Universe (10°9) NES
interacting matter produced in heavy-ion collisions o 2007
=}
. . i &
* Fundamental questions will remain open after LHC g 150
Run 4, demanding for a next-generation experiment ,E: 00
e Letter of Intent for ALICE 3 submitted in March 2022 \eutron Stars
eu
ALICE CERN-LHCC-2022-009 507 ey

* Scoping document submission by next few months %%%8 e oanyphiciensity

pIng u u Y 0 T | 8 (normalised, d/do)

Early stages Dilepton and photon production and flow
Diffusion Heavy-flavour correlations and flow
Hadronization Multi-charm baryons, quarkonia
Pointing resolution: = 10 um at 200 MeV/c
De.teaort TraCking relative pT resolution: ~1-2% Initial conditions Partonic matter - QGP Kinetic freeze-out
requirements L e
Extensive identification of e, u, T, K, Py Initial high Q2 interactions Hadronization and chemical freeze-out
\ Large pseudorapidity coverage: |n| <4 U
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The ALICE 3 upgrade

RLICE
(ALICE 3 motivation and concept [ Hioh minosiy forions __ HLLHC foher bminosties foriors )
e ALICE main goal: access the dynamics of the strongly mm
interacting matter produced in heavy-ion collisions
* Fundamental questions will remain open after LHC ALICE 2 ‘},ﬂj,ij;; ALICE 3 upgrade
Run 4, demanding for a next-generation experiment KBastbar ECAL

« Letter of Intent for ALICE 3 submitted in March 2022 || Muon chambers RICH

ALICE CERN-LHCC-2022-009 FCT

Magnet

* Scoping document submission by next few months

Early stages Dilepton and photon production and flow
Diffusion Heavy-flavour correlations and flow
Hadronization Multi-charm baryons, quarkonia
Pointing resolution: = 10 um at 200 MeV/c

: . N
Detector Tracking relative p; resolution: = 1-2 % TOF

Tracker
Vertex detector

requirements

Extensive identification of e, b, T, K, p, ¥

Large pseudorapidity coverage: |n| < 4

AN
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ALICE 3 barrel RICH motivation

* Time-Of-Flight: iTOF, oTOF, fTOF

* Ring-Imaging Cherenkov: bRICH, fRICH
« EM Calorimeter: Barrel + forward ECAL
* Muon Identifier Detector: Barrel MID

Let’'s focus on the bRICH

bRICH motivation

* Extend charged PID beyond the TOF limits
- m/e intheprange 0.5-2.0 GeV/c
- K/m inthe prange 2.0-10.0 GeV/c
- p/Kintheprange 4.0-16.0 GeV/c

— Achieved using aerogel radiator withn = 1.03
+ requiring angular resolution gg , = 1.5 mrad

" ALICE 3 charged PID systems |
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bRICH technology

@

RALICE
e Aerogel - Raylelgh scanerlng \
AerOgel radiator (n 1 03 L=2 Cm) Aerogel Factory Co., T 10° e
s é
e Lattice of SiO, grains filled with trapped air £ o
c 102 = =
* Tunable index in the range 1.006-1.250 > | /// E
£ - 1
* Transmittance dominated by Rayleigh scattering £ 10 e .
4] - ]
- Transparent in the visible, opaque in the UV O & // ]
1 i// §
SiPM-based photodetector il i
- o . 200 300 400 500 600 700 800 900 1000
* Sensors must be sensitive to visible light ., (PDE at recommended V) (Typ. Ta=25 0 Wavelength [nm]
. . . . _.L Sl33|60-**510PE 1.040 T i T
e Operation in magnetic field —— S13360-**50CS
. 3 w0 _ Sellmeier equation
* Granularity from 3x3 to 1x1 mm?2 95 /\\ %31.035 - n2—1=a)2/(A\2 — 1,2) |
« Simulations: HPK 13360-3050CS SiPMs g 5 / = \4}\{»—;——
= // \ >1.030| -
i) )
kS l \ e Entries 3
Aerogeln Bth Momentum threshold [GeV/c] % 20 , \ (© T GG
2 In ;
e n T K p ° g o 1.025 a, 0.0616+ 0.0002 .
1.01  0.99009901  0.0036 0.7453 0.9845 3.4821 6.6181 g o I \ [oa % 565459
1.02  0.98039216  0.0025 0.5257 0.6944 2.4561 4.6681 g | N ® n=103
| 1.03 097087379  0.0021 0.4281 0.5656 2.0005 3.8021 | | \ 1.020 . .
1.04 0.96153846  0.0018 0.3699 0.4886 1.7282 3.2846 o2 ISt s a0 200 400 600 800
1.05 0.95238095 0.0016 0.3300 0.4359 1.5420 2.9307
JAN Wavelength () Wavelength [nm] y
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RLICE

N\

ALICE 3 barrel RICH (LHC Runs 5-6)

Proximity-focusing RICH based on aerogel+SiPMs in a projective geometry

4 p
Components ! Geometry Segmentation A
e Aerogel: L = 2cm, n=1.03 * All tiles oriented toward nominal interaction point e 24 sectors x 36 modules
e SiPM-based photodetector * Full coverage to charged particles without overlaps * Sensor area = 30.7 m?
- 2x2 mm?2 cells, PDE(450 nm) > 40% * Trapezoidal tile profile to maximize the acceptance ¢ Total N channels = 7M

Aerogel Gas
00
OV o
e
Charged track

1

A\ %

L=§75m d~25cm

Nicola Nicassio — University and INFN Bari, Italy 7



bRICH PID in central Pb-Pb

@

RLICE

Angle reconstruction C - p”p”, .C,‘.".b'aSEd w/SNN = 14 TeV Pyth|a8 B= 2T e .\
8 '_e § r L] Elec L] Muon ® Pion Kaon ® Prot ;

* Based on Hough Transform method 30'25; ‘ s -
.. . . = L >0 C ]

* Timing cut on hit-track matching gm-_ 10761 0 osengosngsssssessee e
* HTM Nyp min cUt on clustered hits g L ey
Particle identification o8 [ - _ | I . ]
L 4 B ¢ ]

* Bayesian approach + probability cut - (/ / Hough Transform B 04l ® +++ .
100 .ne.matrchino. | n

Background o J ! T_I(.)rﬂ B e i M 4 Bayesian PID
. _ . ring hits 213 ° 2 .
* Photons emitted by different tracks T - f ++T++ ; P(HIOC)>0.8 x
. 0'050 1 3 4 5 6 7 8 9 10 d O'00 ‘ 2 — 4 = 6 = 8 ' ] ' '14
» Aerogel Rayleigh scattered photons Momentum [GeV/c] Miantin [Gev/c]

e SiPM dark count hits (|n DAQ gate) Pb Pb b <3. 5 fm (0 5%) VSNN ;15452 TeV Pyth|a8 B 2 T R

go.zs e ] § r L] Elec L] Muon ©® Pion Kaon ® Prot -
Photodetector hit map of Pb-Pb event (|2 a ]
= 1000 | v .
%o.zo_— rope oot .o"ﬁ
E c I 0.8 14 410
8 52 0.15: » o 0.63 * f
™ _ nsform 0_41 1 ]
1:5:; oo 100 psm: tch'“g“: 0‘25 ) .. Bayesian PID -
)/[om]wo Pb-Pb event - HT ring hits 2 13 g B . .°o. P(HI C) >0.8
0 foml N BT J S-S s S S R 0.0 '}'?M’ B BT

10 12 14

\_ 150 g -0 I\ Momentum [GeV/c] Momentum [GeV/c] /
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bRICH physics case: Dileptons (I) @

@&E@E

R A SN _ Projection for thermal dielectron m,,
N QGP go_zsl :‘:’:::VSNN=5-°27°V 603//@ R g 10 5L L L L L L L B Y IO E—
c g o L O [ ALICE 3 Study | L —s6nb” -
§ Qe 22.:0-2&‘”0 .P% E % . 0-10% Pb-Pb, VSyy = 5.02 TeV int =2:6N i
§ 015 ¢ -"AL,'CES = 4 ] O 15 TOF+RICH (40, 1ej), B=05T Syst. Uncertainties: =
B[ - -
? o [ ]aucea ..g\‘ B 02< p*r,e <4 GeVic, IneI <0.8 sig. ( 5%) + bkg. (0.02%)

g | Q No bremsstrahlung included

§ .t HF bkg 101k = —=
£ o.0sf = 15%) + LF (10% E
" § = DCA,, =120 oo (15%) +LF (10%) =
& 8270406 08 S oececscces, dN ]
m,, (GeV/c?) (.:,i 02 ... ce o (meeT)3/2 e —mg /T |
Dileptons are produced in all stages of a heavy-ion collision 25 S ’-.....'. dm,, :
No strong interactions = Messengers of collision evolution = \/\ :
102 —
Inference of QGP temperature T using thermal = . 3
dielectron m,, spectrum at m,, > 1.1 GeV/c? 1o B ]
= dominated =
CrUCiaI reqUirements :l Ll L1 1 l L1 1 L1 1 Ll lqy QGPlrlald alt.!olq L1 1 l 1 1 I I:
* Very good electron identification down to low py = I
* Small material budget (y conversion background) % - ; -
. L . o 1 Mﬁﬂwﬁﬂ-ﬁ_;_—-h ---- - -
* Good pointing resolution (heavy flavour decays) o —
i . - ) © 0.8 ]
ALICE 3 RICH crucial for high-precision dielectron § 0‘2 B o PR ]
based QGP temperature measurements = I o
JAR m.. (GeV/c?)
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bRICH physics case:

Dileptons (II)

RILICE
)

=B s S LS RARE RARE RARE AR MR LSRR R A
g, [ Pb-Pb {5y =5.02 TeV _§ //K@ 1
GP §0.25 o409 5y 7 . . .
e” Q_ £ F nicos ,«A : Projection for T as a function of pr,.,
e~ 7_; 0'25_ g::..‘:’ff::"’ _-EM s 400_1 T T [T T T T[T T T T[T T T T[T T T T[T T TTT T 1
v > | ALICE 3 Study T ]
g S | 0-10%Pb-Pb, |5,=5.02TeV | 1
&~ 350} L,,=5.6nb" T -
- : ) I :
K ' m,, (GeV/c?) - <1 -
Dileptons are produced in all stages of a heavy-ion collision 300[- | ]
No strong interactions = Messengers of collision evolution ! T v :
Probing time dependence of temperature using 250 N ]
double-differential spectra of m,, and pr ¢, i T 1
Crucial requirements 200[" FitRange: 1.1 <m,,<1.8 GeV/ic2 | -
* Very good electron identification down to low py - e Ty (stat. unc. only) + .
* Small material budget (y conversion background) i 1 real 1 1 1 1 | I il
° . . . 150 11 1 | I | | I | | I | | I | | I | |
Good pointing resolution (heavy flavour decays) 0 05 1 15 2 925 3 04
ALICE 3 RICH crucial for high-precision dielectron Pree (GeV/c)
based QGP temperature measurements
- VAN y,
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bRICH phy5|cs case: Dlleptons (I1I)

@

@&E@E

- riiowey — Projection for thermal dielectron Mee
@ oosl — Vector — Vector )\ — T T T l T T T ] T 1 1 ] T l T T 1 l T T ] =
HOt hadron gas % —_ Xxia.l—vector —_ Xxial—vector 1 N = ALICE 3 Stud =
P K § - d -« vacuum p SF =
SY t— = 0, w - -1
}/* * & 8 - ?_(;2 /;Tg:t: VSNN_ —85'020261\'/ — in med. SF w/ x-mixing
~0 af o150 MeV T=170 MeV ~ 1 " (4o, re)), 8 = 0. — in med. SF w/o x-mixing —
+ = =
° i T e i || B E MESPro <t GOVIGIMI<OE 66 nb" measured 3
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ﬁ& 1 S~— B gL DCAe =120 Il sig. ( 5%) + bkg. (0.02%)_|
0.0 0.5 1.0 I.SS (Gez\()lz) 25 30 35 0 0.5 1.0 l.SS (G:\O]z) 25 3.0 35 5 E ::: . CC (1 50/0) + LF (1 Oo/o) g
. . . . . o] - X m
Dileptons are produced in all stages of a heavy-ion collision 25 W

No strong interactions = Messengers of collision evolution =10 e

| IIIII[II
| llllllll

Probing chiral symmetry restoration (CSR) mechanisms

using thermal m,, spectrum for m,, < 1.2 GeV/c* 100
7, = 1.3 fm < 7ysp = p meson sensitive to medium B : i
T 1.4:—
‘ % 1.2
Modification of p spectral function related to CSR § 1
=~ 08F " & W mAnE
) .
High-precision measurements with ALICE 3 provide w 06, R e ol o , -
nique access to CSR mechanisms like p — a; mixing = B o - 08 1 "2 4
u —
L ; )L m. (GeV/c?)
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Option: MIP timing usmg bRICH SiPMs

@

RLICE

Prmaple of operation

* Introduction of Cherenkov radiator coupled to SiPM layer

e Use SiPM clusters due to radiator photons for MIP timing

Possibility of achieving time resolutions down to = 20 ps
with = 100 % charged particle detection efficiency !!!

Radiator choice

* Use high refractive index material to minimize Cherenkov
thresholds and to enhance both photon yield and spread

1 mm SiO, (n=1.47) + 0.45 mm epoxy resin (n=1.55), 1x1 mm? SiPMs

*MI|P at 0°
incidence

i T,

*M|P at 50°
incidence

Assuming PDE of S13360-**50CS SiPMs at recommended overvoltage

N

/U

Cluster

Cherenkov photons

\

Radiator

Charged track

RICH
radiator

Expansion
gap

TOF

window

A\\Y

| SiPM

layer

Charged
particle

Cherenkov
photons

&

y//i
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2022/2023 beam tests @ PS/T10 &

RLICE

In collaboration with Mario Nicola Mazziotta, Leonarda Lorusso, Giuliana Panzarini, Roberta Pillera et al. (INFN Bari)

Card for MIPs, HPK S13361-3075AE-08
8x8 ch. matrix of 3x3 mm?2 pads
64 ch. read-out

Matr MO

—

Cu cooling
8 cards for rings, HPK S13552 blocks
128 ch. array of 0.23x1.625 mm? strips
32 chread-out x 4 ORed strips

(Angular measurements ) (Timing measurements h (Ancillatory detectors h
e Radiator: Aerogel,n=1.03, T, =2 cm  HPKS13361-3075 + 1mm quartz/MgF, * Triggering: Beam plastic scintillator
* Gap: Argon, n =1.00028, T,=23.0 cm * HPKS13361-3075 + no window * Tracking: 2 X-Y fiber tracker module
\_° Sensors: 8 x HPK $13552, V,,=4.6 V) \_° HPK $13361-1350 + 2mm quartz ) U 1 mm read-out pitch )

SiPM cooling: Water chiller + 5 Peltier devices = Measured operation temperature in [-5°,0°]
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Angular resolution measurements &

RLICE

" Analysis strategy 1( We measured g smgle photon resolutlon Oy ~ 3 8 mrad

LN R R L A T

T

* Event selection

Beam: - 10 GeV/c

Entries 69458 |
—e— Data " -
Requiring signal in a fiducial area —_— oo 2418400 E

I Pion Sigma__3.812+0.012 I ]

Bkg Norm  0.1387 +0.0021

T

of the fiber tracker planes (T0O,T1)
and the SiPM matrices (MO,M1)

e Charged particle tracking
4-points straight line fit to extract
the track position in the middle of
aerogel and track director cosines

Preliminary
ALICE 3 study

IIII|IIII|IIII]IIII|IIII|II]I|I|I

IllllllllllII[]lIIlllI

160 180 200 220 240 260 280 300 320 340
Single hit angle [mrad]

e Single photon Cherenkov angle
Hit geometric backpropagation

Ring resolutlon better than 1.5 mrad for N > 6 photons

x107° x107° — 5.0 T =

from all hit positions to the 3 1:_BPGV L F;;e"'?‘;'ﬁélrv_; ) 2 112% § a5t | | R — 3

median plane of the aerogel tile s 1 B § 100%1 g 40— = E:S: —

* Time cut for DCR suppression F N é 80_5 E ZZ_ E

|thit,array - tmax—q,MOl <5ns 0;_ _; 20 g so_g é 2'52_ é

* Fit model for angular distribution i: EN Y f:: E

Assuming Gaussian signals and o S W3 2 £ . Preliminay E

b . E 3 : BT - ALICE 3 study 3

template bkg. distribution from <E I‘“Im““h“lm]ALIICF‘3Ils‘tudy— L 0'55““_,U_,“l..,1_1,,_“,5
time-uncorrelated hits w.r.t. MIP 1Y OGS ea s 0 2 4 o 0 0 0.05 1 2 bt of ringtohotons )

Nicola Nicassio — University and INFN Bari, Italy 14



Charged particle timing measurements

@

ALICE
r L] L] L] [ ] [ ] \
Analysis strategy Measured charged particle detection efficiency € ~ 100%
. 7y > RG-Sl L ) L A L) L L) L WA A W L) W LA L A L L
* Event selection | c||u5ter| . S '5 12;: ——e——  Mo: $13361-3075 3.0x3.0 mm? w/t mm MgF, :é
Signal in fiducial area of tracker \\’/ § 11E- T MIS13%61-3075 3030 mnf wt mm S0, 3
. di Z =
(TO,T1) and matrices (M0O,M1) Photons \ e i - =
. . . . 0.8E- reliminary =
* Fine time calibration 07f ALICE 3study  —
Charged track 0.6E- 3
Channel-by-channel level 3 E
Cluster §_ _g
* Channel intrinsic offset correction [ ] \ly/l [ ] SiPMs MO "3 E
Different delays for different <\ \/ Radiator i E
SiPMs: routing, cabling, etc. 0,005 1015 26 2530 35 40 45 50 55 60 65 70 75 80 85 90 35 100
Minimum number of photoelectrons
* Time walk correction
- . Resolutlon a(At) 75 ps = a(t) a(At) /\/ 53 ps
Intrinsic offset between signals i | : . — 300
Q - : :
with a different number of p.e. Q25000 Prellmlnary | Mo:S1a815075 Wi mmMgF, S F MO: $13361-3075 Wil mm MgF, -
-~ C ALICE 3 stud M1: $13361-3075 w/1 mm SiO, | O 250 M1: S13361-3075 w/l mm SiO. ]
° ° ° (/)] - - E = [ : 2 n
* Timing operations ‘gzoooo—_ " sPELRCCEARasendacis 7:3 a +PETIROC 2A front-end ASICs |
. B ntries B D 200 equiring > otoelectrons |
Comparing MO and M1 response S L e ] e PG 300 osiosnons:
Extrapolating MO / M1 resolution 19000 Mean 085015 £ 1501 Preliminary
g [Sgma 25802013] 1 s ALICE 3study -
10000: Beam:- 10 GeV/ic | o 9C 3
Note: The results on timing include g ~  Data S [ Beam-10Gevc i
. . . . . 5000— — it — —_ 1
both the intrinsic SiPM resolution ; A e :
and the electronics (jitter, TDC, etc.) e T g 1556500 o R )
M1,maxq ~ "Mo,maxq LPS Number of MO photoelectrons y
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Conclusions %

Summary

e Simulation studies show that the proposed bRICH fulfills the ALICE 3 PID requirements,
in particular in the extreme high-multiplicity environment expected in central Pb-Pb events

* Breakthrough concept of TOF measurements using bRICH SiPMs is currently under study
and very promising results on the achievable arrival time resolution have been obtained

 R&Ds: Aerogel and SiPM characterization, radiation hardness, bRICH mechanics, cooling

Outlook
e 2024-2025: Selection of technologies, small-scale prototypes

 2026-2027: Large-scale prototypes, Technical Design Report

Thank you for your attention!

16

Nicola Nicassio — University and INFN Bari, Italy



Thank you for your attention
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ALICE 3 motivation

RLICE

HL-LHC Higher luminosities for ions

ALICE 2.1

Main experimental goal of the ALICE Collaboration

Study the microscopic dynamics of the strongly-interacting matter produced in heavy-ion collisions

Run 3+4 will allow systematic measurements of Fundamental questions will remain open

+  Medium effects on single heavy-flavour hadrons * QGP properties driving constituents to equilibrium

BUT * Partonic EoS and its temperature dependence

* Time averaged thermal QGP radiation * Underlying dynamics of chiral symmetry restoration

e Collective effects from small to large systems * Hadronization mechanisms of the QGP

Substantial improvement needed in detector performance and statistics

¥

Next-generation heavy-ion experiment
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ALICE 3 timeline

@

RLICE

HL-LHC

Higher luminosities for ions

upgrade

ALICE 3 milestones

Idea for next-generation heavy-ion programme for
LHC Run 5 and 6 developed within ALICE in 2018/19

- First ideas at Heavy-lon town meeting (2018)

- Expression of Interest submitted as input to the
European Strategy for Particle Physics Update (2019)

arXiv:1902.01211

Letter of Intent for ALICE 3: Review concluded with
very positive feedback by the LHCC in March 2022

ALICE CERN-LHCC-2022-009

Scoping Document submission by the next few months

Nicola Nicassio — University and INFN Bari, Italy
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ALICE 3 physics goals

RLICE

Fundamental questions for our understanding of QGP will remain open after LHC Runs 3 and 4

Early stages: temperature, chiral symmetry restoration Understanding fluctuations of conserved charges
. Dilepton and photon production, elliptic flow e Hadron correlation and fluctuation measurements

Nature of exotic hadrons

Heavy flavour diffusion and thermalization in the QGP . o
*  Momentum correlations, production yields and dacays

. Beauty and charm flow, charm hadron correlation
Beyond QGP physics

Hadronization in heavy-ion collisions * Ultra-soft photon production: test of Low’s theorem
e Multi-charm baryon production: quark recombination e Search for axion-like particles in ultra-peripheral Pb-Pb
* Quarkonia,exotic mesons: dissociation and regeneration * Search for super-nuclei (c-deuteron, c-triton)

0

Pb-Pb

Nicola Nicassio — University and INFN Bari, Italy u 21



ALICE 3 detector concept

RLICE

Key requirements

* Retractable vertex detector
« Compact and light all-silicon tracker Muon chambers
e Superconducting magnet system FCT
Extensive particle identification

Large acceptance: |n| < 4
Continuous readout + online processing

ECAL
RICH

Absorber
Magnet

120

g ATLAS/CMS Run2 ATLAS/CMS Run 3
‘ )
%J e A@ ATLAS
O
W Ve ATLAS Run 4-6
|—
Q: ALICE Run 2 e
o % ATLAS
I 60 ALICE
= CMS Run 4-6
2 LHCb Run 2
§ « TOF
5 wa Run 3 Tracker
[ miﬁﬁ () ALICERun3
8 20 R
< LHCb Run 4-6 E ALICE 3 Run 5-6 Ve I‘teX dEtECtO r
Q& ALCERun4 P
1 10 100 1000

Acceptance (An)X Pb-Pb interaction rate (kHz)
Nicola Nicassio — University and INFN Bari, Italy 22



Option: MIP timing usmg bRICH SiPMs

@

RALICE
N\
Prmaple of operation Cluster
* Introduction of Cherenkov radiator coupled to SiPM layer
Cherenkov photons | Radiator
e Use SiPM clusters due to radiator photons for MIP timing
N L. . . Charged track
Possibility of achieving time resolutions down to = 20 ps
with = 100 % charged particle detection efficiency !!!
Radiator choice
* Use high refractive index material to minimize Cherenkov Material | active 5 Dor et Maxg, | N el
. index thr. ’ saturat.
thresholds and to enhance both photon yield and spread at 400 nm [Mev/cl | [degreel | 1o
NaF 1.33 0.75 159 41.3 13
1 mm SiO, (n=1.47) + 0.45 mm epoxy resin (n=1.55), 1x1 mm? SiPMs MgF, 1.40 0.71 142 44.3 14
Sio, 1.47 0.68 129 47.9 16
4
*MI|P at 0° I’ P *M|P at 50° Sir':::e 1.50 0.66 124 48.2 16
inCidenCG q I . inCidence Epoxy resin 1.55 0.64 117 49.8 17
[l High-n 1.84 0.54 90 57.1 21
Corning
Assuming PDE of S13360-**50CS SiPMs at recommended overvoltage )
L J
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bRICH: Performance vs n and f

RLICE

" Number of detected photons\ g

* N, « sin*6, @ phot.acceptance
- Remember: cos 0, = 1/np

* Loss of photons at sec. Boundaries

* Less photons from MIPs with f < 1

Single photon resolution

= (202

- i=chrom, geom, pixel, tracking

 Expected: agf'

* Worst g"" atn = 0.9 for sectors

where the gap thickness is smaller

* Better 00

“for MIPs with f < 1

Ring angular resolution

oP-e
j Tg

e Expected: g, = 2

P Oc VNpe

e Excellent agcing vs bothn and

* Minor worsening at boundaries

wl. ® = | | 1.000 —
g S g g, 3.08
5 E E
< p 0.995 285 =
3 g g
B 3 0.990 202
o 7] 7]
“— c 0.985 [ S8 it o)
=| 8 % : | AR )1 ' 1.5b%
[l )] c { AT
n E a 0.980 (7} oy ‘ \ vvvvv ,: 1.0
O S @ I IH Illll | ]IIIII
C - | ' ] 4 . . : . 2 C AL
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Heavy-quark correlations

Angular decorrelation of heavy-flavour hadrons

\ 4

Probeing QGP scattering
* Sensitive to energy loss and thermalization degree

* Strongest signal at low pr
* Requires high purity, efficiency and n coverage

Heavy-ion measurement only possible with ALICE 3
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counts/(5 MeV/c?)

Multi-charm baryon reconstruction
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Multi-charm baryons: powerful probe of hadron formation
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First ALICE 3 tracking layer at 5 mm

Track strange baryon (27) before it decays
High selectivity thanks to pointing resolution

Heavy-ion measurement only possible with ALICE 3

Mass peak for 2} in Pb-Pb
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Significance

Slgnlflcance for Z ._.CC ) ij in Pb Pb
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Strangeness tracking in ¥ decay
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