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ALICE 3

4

Vertexer detector: retractable 
detector, Rin~5mm

MuonID: 
iron absorber, scintillating bars, 
WLS, SiPM

RICH: aerogel radiator, 
SiPM readout
Tracker: monolithic 
CMOS sensors
Tracker: monolithic 
CMOS sensors

Time-of-flight detector monolithic 
CMOS sensors with gain layer
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Selected topic: charmonium states
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Charmonium production as probe of QGP in heavy-ion collisions

Sequential dissociation → expectation of stronger 
suppression for ψ(2S) w.r.t J/ψ
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Selected topic: charmonium states
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Charmonium production as probe of QGP in heavy-ion collisions

Sequential dissociation → expectation of stronger 
suppression for ψ(2S) w.r.t J/ψ

P-wave (L = 1) spin triplet (S = 1) χ states 
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Selected topic: exotica
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ALICE 3 muonID: muons down to low 
 (~1.5 GeV/c at ) ->unique  

reach to study the formation and 
dissociation of e.g. X(3872) in HIC at 
thermal momentum scales. 

CMS:  GeV/c. 

pT η = 0 pT

pT > 10

¿    

                  ?

pp vs flatenicity/multiplicity?

X(3872)

ALICE 3 muonID: 
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Run 1 and 2: ACORDE and V0 detectors (scintillation detectors + readout 
electronics)

Run 3: new FV0 and FDD detectors (scintillator detectors), readout of TPC

RPC and GEM detectors

Monte Carlo simulations (Geant4, Garfield++)

Data analysis 

Expertise of the Mexican team
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single MIP time resolution of ≈ 200 ps
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Expertise of the Mexican team
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single MIP time resolution of ≈ 200 ps

Let us move to the next challenge: muonID looks like a natural option 

Run 1 and 2: ACORDE and V0 detectors (scintillation detectors + readout 
electronics)

Run 3: new FV0 and FDD detectors (scintillator detectors), readout of TPC

RPC and GEM detectors

Monte Carlo simulations (Geant4, Garfield++)

Data analysis 
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MuonID (baseline option)
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Absorber (iron)




 


The absorber should be optimised to be 
efficient for the reconstruction of  at rest 
(muons down to ) at 

Ra,in = 2.05 m, Rac,out = 2.8 m, Raf,out = 2.6 m
Lc = 6 m Lf = 10 m

J/ψ
pT ≈ 1.5 GeV/c η = 0
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Muon chamber (baseline option)
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Muon chambers (1x1m2)

Scintillator bars equipped with wave-length 
shifting fibres (width 5 cm, gap 10 cm)

Readout 

Semiconductor photosensor 
(“SiPM”) by Hamamatsu:


Compact, high photon 
detection efficiency, immunity 
to B-field


Other options: NUV-SiPMs / 
RGB-SiPMs by AdvanSiD

S13360 series
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Muon chamber (baseline option)
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Muon chambers (1x1m2)

Scintillator bars equipped with wave-length 
shifting fibres (width 5 cm, gap 10 cm)
*To allow a good visibility of the geometry I 
exaggerated the gap between scintillation bars

We need to cover 
~400m2 of area
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Geant4 simulations
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Scintillator: vinyltoluene, gap between scintillator bars: 2mm



Antonio Ortiz  (CERN, UNAM)                                                                                     Mexico in ALICE 3 (02/08/2022)                                            

Geant4 simulations
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Scintillator: vinyltoluene, gap between scintillator bars: 2mm

Another option with 
RPC was proposed (2 

R&D projects are 
feasible)
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Extruded scintillator?
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Low cost, if equipped with WLS fibre 
->good optical response 

Fermilab extrusion facility (FNAL-NICADD)


Produced scintillators for MINOS/
SciBar/INGRID/P0D/ECAL/WAGASCI


May need to produce/test new die


Other suppliers?

https://ieeexplore.ieee.org/abstract/document/1462328

Bar dimensions (h x w x l) 
cm3L1 (1.0X4.5X300) cm3

L2 (2.0X4.0X300) cm3
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Fibres
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The light produced by the particle interaction has to be collected, re-emmited, 
and transported to the photodetectors efficiently by WLS fibres


Companies: Saint-Bobain and Kuraray factories

Multiclad fibres with long attenuation length (~2-3 m) and good trapping 
efficiency (~5%). Tests with other fibres smaller attenuation lengths 
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Preliminary timeline
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2022-2023

Optimisation of the detector (MC simulations), background rejection, 
occupancy, …


2024-2026 (application for a CONACyT grant)

R&D and test of components


1) scintillation bars, fibre, SiPM, electronics, mechanical components

2) RPC, gas mixtures, electronics, mechanical components


Prototypes and beam test

2027


Technical design report

2028  (application for a CONACyT grant)


Mass production testing

2029-2031


Start mass production/Construction of detector 

Define responsibilities for R&D
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Preliminary timeline
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2022-2023

Optimisation of the detector (MC simulations), background rejection, 
occupancy, …


2024-2026 (application for a CONACyT grant)

R&D and test of components


1) scintillation bars, fibre, SiPM, electronics, mechanical components

2) RPC, gas mixtures, electronics, mechanical components


Prototypes and beam test

2027


Technical design report

2028  (application for a CONACyT grant)


Mass production testing

2029-2031


Start mass production/Construction of detector 

Define responsibilities for R&D

September 2022

ALICE Upgrade Week

August 2022

First meeting among the 

Mexican teams

October 2022

2nd meeting with 
funding agencies

Autumn 2023

Scope document

Define responsibilities for R&D
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Preliminary timeline

19

2022-2023

Optimisation of the detector (MC simulations), background rejection, 
occupancy, …


2024-2026 (application for a CONACyT grant)

R&D and test of components


1) scintillation bars, fibre, SiPM, electronics, mechanical components

2) RPC, gas mixtures, electronics, mechanical components


Prototypes and beam test

2027


Technical design report

2028  (application for a CONACyT grant)


Mass production testing

2029-2031


Start mass production/Construction of detector 

Install a small prototype for Run 4 
(2029-2032) ?
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Proposal for the organisation
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Detector optimisation

MC simulations (detector + physics performance)


Plastic scintillator and WLS fibres

characterisation of photosensors, machine the bars, chemical 
reflectors, adhesive, …


RPCs (eco gases)


Mechanical structure


Electronics

FEE, DAQ Define responsibilities for R&D

W
ee

kl
y 

m
ee

tin
gs

Production of extruded plastic in Mexico? collaboration with Chemical Departments 
?  Partnership with industry ? 
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Questions to be addressed
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What is the required time resolution ?


What would be the level of background ?


Will we need some cooling ?


Radiation Hardness/Tolerance of Si Sensors ?


Magnetic field effects ?


Define responsibilities for R&D



>2040 (RUN 6)

Summary: MuonID is a system which may exploit in an 
optimal way the human and economic resources of the 
Mexican team. A good opportunity to contribute to a system 
which will be important for the CERN program, allowing for a 
more visible impact of the Mexican community in CERN
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Backup
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Charmonius states
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Exotic anti-, hyper- and super-nuclei 
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Example: SiPM
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Selected physics cases: exotic hadrons
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Multiquark hadrons are called 
exotics:


“tetraquarks”: qqqq

“pentaquarks”: qqqqq

The first heavy quark exotic: X(3872)
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Muon chamber (baseline option)
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Muon chambers

Scintillator bars equipped with wave-length 
shifting fibres (width 5 cm, gap 20 cm)
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Key measurements
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Accurate measurements of charm and beauty hadrons and their correlation over 
a wide rapidity range: interactions of heavy quarks of different mass in sQGP 
down to the thermal scale

Multi heavy-flavoured hadrons (e.g. as the yet undiscovered ) for which the 
production from sQGP is expected to be enhanced by orders of magnitude: 
sensitivity to how quarks combine into hadrons depending on their degree of 
thermalisation 

Production and behaviour of the charmed exotic states in the sQGP and their 
structure, e.g. strong interaction potential between hadrons from measurements 
of their momentum correlations

High-precision, multi differential measurements of electromagnetic radiation from 
the sQGP to probe its early evolution and the restoration of chiral symmetry 
through the coupling of vector and axial-vector mesons

Onset of collective behaviour: HM pp collisions 

Ωccc
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Key measurements
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Accurate measurements of charm and beauty hadrons and their correlation over 
a wide rapidity range: interactions of heavy quarks of different mass in sQGP 
down to the thermal scale

Multi heavy-flavoured hadrons (e.g. as the yet undiscovered ) for which the 
production from sQGP is expected to be enhanced by orders of magnitude: 
sensitivity to how quarks combine into hadrons depending on their degree of 
thermalisation 

Production and behaviour of the charmed exotic states in the sQGP and their 
structure, e.g. strong interaction potential between hadrons from measurements 
of their momentum correlations

High-precision, multi differential measurements of electromagnetic radiation from 
the sQGP to probe its early evolution and the restoration of chiral symmetry 
through the coupling of vector and axial-vector mesons

Onset of collective behaviour: HM pp collisions 

Ωccc

X(3872) → J/ψ + π+π− muonID!


