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ALICE 3

Muon identification for charmonia 
and exotic hadrons

CMS and ATLAS: 

 identification 

down to 
 GeV/c


LHCb: 

  at rest but 
only at forward 

rapidity 

μ

pT ≈ 3 − 4

J/ψ

ALICE 3:

optimized to 

identify  down to 
 GeV/c


ALICE 3: 

  at rest for a 

wider rapidity 

μ
pT = 1.5

J/ψ

|y | < 1.24

vs

ALICE 3 features:

Absorber
Muon identification
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MID (plastic scintillator option)

Baseline option: 
Plastic scintillator bars equipped with 
wave-length shifting fibers and SiPM


• simplicity (no need of gas mixture) 


• excellent timing resolution (ns)


• good performance on light-yield 
output (around 40 photoelectrons)

Rlayer 2 = 3.11 m

Ztotal = 10 m

~7000 scintillator bars 
of 100 x 5 x 1 cm3
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Muon tagging

Absorber

μID

• Muon tagging is done 
by matching activated 
bars in the MID with 
tracks from the tracker


• All primary tracks are 
extrapolated to the MID


• Selection criteria are 
obtained via boosted 
decision trees (BDT)
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• Momentum before the absorber


• Matching window ( ) 

• Number of bars activated 
around the extrapolation


• Highest energy deposition in 
the activated bars around to the 
extrapolation


• Arrival time 

Δη, Δϕ

BDT training

MW = Δη2 + Δφ2 = (ηextr. − ηbar)2 + (φextr. − φbar)2

How to pick a set of variables for the training of the BDT? 

ALI-SIMUL-586772
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• Momentum before the absorber


• Matching window ( ) 

• Number of bars activated 
around the extrapolation


• Highest energy deposition in 
the activated bars around to the 
extrapolation


• Arrival time 

Δη, Δϕ

MW = Δη2 + Δφ2 = (ηextr. − ηbar)2 + (φextr. − φbar)2

BDT training

How to pick a set of variables for the training of the BDT? 
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• Momentum before the absorber


• Matching window ( ) 

• Number of bars activated 
around the extrapolation


• Highest energy deposition in 
the activated bars around to the 
extrapolation


• Arrival time 

Δη, Δϕ

BDT training

How to pick a set of variables for the training of the BDT? 

ALI-SIMUL-586767
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• Momentum before the absorber


• Matching window ( ) 

• Number of bars activated 
around the extrapolation


• Highest energy deposition in 
the activated bars around to the 
extrapolation


• Arrival time 

Δη, Δϕ

BDT training

How to pick a set of variables for the training of the BDT? 

ALI-SIMUL-586777
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• Muon efficiency around 94% for 
 GeV/c


• Pion rejection at the level of 3-5%
pT > 1.5

Pb-Pb and pp performance
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|η | < 1.25

• Slightly above to the the pion 
rejection factor obtained in pp 
simulations

Pb-Pb and pp performance

• Muon effi


• Pion rejection at the level of 3-5%
pT > 1.5

ALICE 3 Simulation

ALI-SIMUL-586715
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Test beam 2024

30

Plans for upcoming test beam 2024

• Build the first MID chambers 
based on plastic scintillators 
and an absorber 

• Test the muon tagging algorithm 
(ML, position, charge, time) using 
a pion and a muon beams 


• Test commercial electronics 
specifically developed for arrays 
of SiPM


• There is an effort to develop a 
front-end card, if the first version 
is ready on time, we will also test 
it at T10

05/24/2024  17

Drawing of enclosure proposal

Trigger

Absorber

Chambers

Figure by Antonio Paz (UANL)

Figure by Paola Vargas (UNAM)

• A small-size prototype, based on 
plastic scintillators, has been 
tested 

• Constructed using FNAL-
NICADD scintillators equipped 
with wavelength-shifting fibers 
and SiPM for readout 

• The performance of the 
prototype was at CERN Proton 
Synchrotron
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Test beam 2024

• A small-size prototype, based on 
plastic scintillators, has been 
tested 

• Constructed using FNAL-
NICADD scintillators equipped 
with wavelength-shifting fibers 
and SiPM for readout 

• The performance of the 
prototype was at CERN Proton 
Synchrotron

Construction and readout

6

● Fermilab bars

● Fiber 1.5mm Kurarai

● Optical grease (bluesil Paste 7)

nov 25, 2024 Antonio Paz - ALICE Mexico day
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Test beam 2024

• A small-size prototype, based on 
plastic scintillators, has been 
tested  

• Constructed using FNAL-
NICADD scintillators equipped 
with wavelength-shifting fibers 
and SiPM for readout 

• The performance of the 
prototype was done at CERN 
Proton Synchrotron
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Test beam 2024

• A small-size prototype, based on 
plastic scintillators, has been 
tested  

• Constructed using FNAL-
NICADD scintillators equipped 
with wavelength-shifting fibers 
and SiPM for readout 

• The performance of the 
prototype was done at CERN 
Proton Synchrotron

Plastic Scintillators MWPCs

Absorber

RPCs Beam

MID prototype
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Test beam 2024

• Results of the test beam have 
been published  

• Analysis considering enriched 
pion-muon beams and different 
absorber lengths is reported 

• The muon labeling algorithm, 
implemented traditionally and 
using machine learning, is 
compared to determine the 
best hadron suppression

2025 JINST 20 P09015

detector volume (hits) measured with the MWPCs behind the absorber for 3 GeV/𝐿 particles (muons
and pions) are shown in figure 2. The shape of the beam profile is well described by GEANT 4
(version 11.3.0 [10]) simulation. For pion simulations, a contamination of 2% muons was assumed.
The details behind this assumption will be explained later. It should be noted that the beam is fully
contained in the detection area of the MID chamber (21.4 → 21.4 cm2).
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Figure 2. The beam profiles for 3 GeV/𝐿 muon- and pion-enriched beams are displayed in the left- and right-hand
side plots, respectively. An iron absorber 70 cm thick is considered. GEANT 4 simulations assumed a pure muon
beam, whereas the pion beam considers a 2% muon contamination. See the text for details behind this assumption.

4 Monte Carlo simulations and data analysis

The simulation of the detector geometry and the propagation of pions and muons through the materials
was performed using GEANT 4. Point-like muon and pion beams with momentum of 3 GeV/𝐿 were
considered. The simulation followed the specifications of the prototype: bar spacing of 3.5 mm, 5
bars in the first layer, and 5 bars in the second layer. The distance between the two layers was 10 cm,
and the distance between the absorber and the first layer was 21 cm. The bars of the first layer were
aligned along the 𝑀 axis, while the bars of the second layer were aligned along the 𝑁 axis, so each
layer provides the position in 𝑀 and 𝑁, respectively.

Neither the WLS fibers nor the SiPM were explicitly included in the simulations; however, their
e!ects were parametrized. In particular, 8% of all photons were considered to mimic the trapping
e"ciency and reflection in the mirror side of the fiber. The known SiPM PDE was applied to the
remaining photons. Since in the experiment time-over-threshold (ToT) was measured instead of charge,
ToT was assumed to increase linearly with the p.e. multiplicity (𝑂p.e.) up to 𝑂p.e. = 72, beyond its
slope is reduced. Regarding the time-of-arrival (ToA), a Gaussian function was fitted to the measured
ToA distribution in order to obtain the mean and width of the distributions. The time smearing was
introduced using such a parametrization. The hits considered in the analysis are those that deposited
an energy greater than 0.15 MeV (muon e"ciency > 99% according with GEANT 4 simulations).
Figure 3 shows the position distribution of all hits registered in the first layer of the chamber for a
3 GeV/𝐿 pion beam, and considering a 70 cm thick absorber. Four di!erent contributions are displayed:

– 4 –

Jesús Méndez et al 2025 JINST 20 P09015

https://iopscience.iop.org/article/10.1088/1748-0221/20/09/P09015
https://iopscience.iop.org/article/10.1088/1748-0221/20/09/P09015
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Test beam 2024

• Results of the test beam have 
been published  

• Analysis considering enriched 
pion-muon beams and different 
absorber lengths is reported. 

• The muon labeling algorithm, 
implemented traditionally and 
using machine learning, is 
compared to determine the 
best hadron suppression.

Jesús Méndez et al 2025 JINST 20 P09015

https://iopscience.iop.org/article/10.1088/1748-0221/20/09/P09015
https://iopscience.iop.org/article/10.1088/1748-0221/20/09/P09015
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Results

Jesús Méndez et al 2025 JINST 20 P09015

BDT analysis leads to 
~15% improvement

2025 JINST 20 P09015
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Figure 7. (Left) Absorber length dependence of the fraction of muon candidates tagged with BDT in the
pion-enriched beam (𝐿 = 3 GeV/𝑀). (Middle) The pion e!ciency as a function of absorber length in a pure pion
beam. (Right) Similarly the muon e!ciency in a pure muon beam as a function of absorber length is presented.
Results from traditional analysis based on cuts on ToT (empty markers) are compared with ML results (full
markers). The results were obtained using GEANT 4 simulations.
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Figure 8. Pion-candidate e!ciency as a function of absorber thickness using a 3 GeV/𝑀 pure-pion beam. The
contributions from primary and secondary particles are displayed.

consisting of 68% pions, 29.5% electrons and 2.5% muons was simulated, and our data is found to be
consistent with this assumption within one standard deviation. Based on the discussion above, and
given the agreement between the data and Monte Carlo simulations, the measured pion e!ciency is
around 3.0 ± 0.15% (70 cm absorber thickness) that is consistent with the requirements for the MID
detector and gives a competitive 𝑁/𝑂 signal-to-background and significance both for pp and Pb-Pb
collisions at the expected interaction rates in ALICE 3 [3, 4]. For completeness, the muon-candidate
e!ciency as a function of absorber length is also shown. MC simulations assuming a muon purity of
78% describe the data. Our result suggests that the muon-enriched beam delivered at the PS T10 has a
purity of 78.0 ± 1.6% for momentum of 3 GeV/𝑀. The systematic uncertainty of 2% is assigned based
on the di"erence with respect to the independent analysis using the array of MWPCs discussed above.

– 9 –

2025 JINST 20 P09015
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Figure 7. (Left) Absorber length dependence of the fraction of muon candidates tagged with BDT in the
pion-enriched beam (𝐿 = 3 GeV/𝑀). (Middle) The pion e!ciency as a function of absorber length in a pure pion
beam. (Right) Similarly the muon e!ciency in a pure muon beam as a function of absorber length is presented.
Results from traditional analysis based on cuts on ToT (empty markers) are compared with ML results (full
markers). The results were obtained using GEANT 4 simulations.
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Figure 8. Pion-candidate e!ciency as a function of absorber thickness using a 3 GeV/𝑀 pure-pion beam. The
contributions from primary and secondary particles are displayed.

consisting of 68% pions, 29.5% electrons and 2.5% muons was simulated, and our data is found to be
consistent with this assumption within one standard deviation. Based on the discussion above, and
given the agreement between the data and Monte Carlo simulations, the measured pion e!ciency is
around 3.0 ± 0.15% (70 cm absorber thickness) that is consistent with the requirements for the MID
detector and gives a competitive 𝑁/𝑂 signal-to-background and significance both for pp and Pb-Pb
collisions at the expected interaction rates in ALICE 3 [3, 4]. For completeness, the muon-candidate
e!ciency as a function of absorber length is also shown. MC simulations assuming a muon purity of
78% describe the data. Our result suggests that the muon-enriched beam delivered at the PS T10 has a
purity of 78.0 ± 1.6% for momentum of 3 GeV/𝑀. The systematic uncertainty of 2% is assigned based
on the di"erence with respect to the independent analysis using the array of MWPCs discussed above.

– 9 –

High beam contamination
Pure beam gives a 
~3% pion efficiency 
(compatible with MC simulations)

https://iopscience.iop.org/article/10.1088/1748-0221/20/09/P09015
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Test beam 2025
2026 JINST 21 P05017

Figure 6. Experimental setup. The trigger scintillators are labeled as Trigger 1, . . . , Trigger 5. The beam
travels from right to left along the 𝐿 coordinate, which is perpendicular to the array of detectors tested at T10.

4 Data analysis

In the 2024 test-beam campaign [5] the methodology to achieve a high-muon e!ciency was outlined.
The analysis strategy relied on the use of a Machine Learning algorithm, specifically, the boosted
decision trees (BDT) implemented in TMVA (Toolkit for Multivariate Data Analysis [10]). The
training and testing phase used GEANT 4 simulations. The input variables were time-of-arrival (ToA),
position in layer 1, position in layer 2, and time-over-threshold (ToT). However, for the 2025 MID test
beam campaign, all triggered events were recorded because the readout electronics (DT5202 module)
enabled collection of both charge and time, and a small chamber was placed in front of the absorber.
Therefore, for the present analysis, the number of hits per event (𝑀hit) is available, and for each hit the
following information can be used: charge, ToA → ToAref and positions (quantified in terms of the
fired channel). Since clean muon and pion beams were achieved using the high-pressure threshold,
the Cherenkov detector data could be used for the training and testing phase.

The training/testing phase used 50% of the available statistics from both the muon (signal) and
the hadron (background) beams. The remaining data were used to measure the hadron suppression
factor and its corresponding muon e!ciency. The input variables for training are shown in figure 7 for
hits selected within a time window of 50 ns around the nominal expected time, and for the absorber
thickness of 76 cm. While the fraction of events with a single hit is 18.0% for the pion beam, 4.3%
is observed for the muon beam. This quantifies the fraction of particles hitting only a single layer.
However, excluding the first bin, the average hit multiplicity is 3.0 (standard deviation 1.7) for the
pion beam and 2.7 (standard deviation 0.52) for the muon beam. Moreover, both the position and
charge distributions are wider for the pion beam than for the muon beam. These behaviours are fully
consistent with the presence of hadron showers in the pion beam.

– 5 –

• A large chamber (bars of ) has been also tested 

• A new mechanical framework of the chamber was included 

• To remove electron contamination, a high-pressure threshold Cherenkov 
counter was used, providing a cleaner beam than in previous studies

100 × 4 × 1 cm3

Antonio Ortiz (UNAM) MID meeting / September 19, 2025 4

Effective thickness: 

46 cm
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Results

2026 JINST 21 P05017
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Figure 10. Muon-candidate e!ciency as a function of absorber length (left). Results for the pion-enriched
(red round markers) and muon (blue squares) beam are displayed. An exponential convoluted with a constant
function is fitted to data (dashed line). The fraction of identified muon candidates is also shown (right).
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Figure 11. Data-driven background e!ciency as a function of absorber length. The 2025-test-beam data are
compared with the GEANT 4-based background e!ciency extracted from the analysis of 2024-test-beam data.

The band represents an uncertainty given by the uncertainty in the absorber thickness. This uncertainty
is due to a small hole (about 2 cm) that is placed at the center of the absorber. An exponential plus a
constant function was fitted to data assuming the lowest and highest absorber length values. For the
reference absorber length, 70 cm, the background e!ciency amounts to 2.4 ± 0.1%. The same figure
also shows a comparison with the background e!ciency reported in a previous paper considering a
smaller MID prototype with the same type of scintillator and WLS fiber [5]. In such a reference, the
e!ciency relied on GEANT 4 simulations. Using pure muon (signal) and pion (background) beams,
the BDT were trained. The algorithm was further applied both to data and GEANT 4 simulations.
The background e!ciency includes contributions from primary pions, muons from pion decays and
other secondaries (from material). The figure illustrates a comparison with two cases: a) background
including all contributions, and b) background including only primary pions and muons from pion
decays. The data-driven background e!ciency using the big prototype stays below the case (a) and
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Figure 11. Data-driven background e!ciency as a function of absorber length. The 2025-test-beam data are
compared with the GEANT 4-based background e!ciency extracted from the analysis of 2024-test-beam data.

The band represents an uncertainty given by the uncertainty in the absorber thickness. This uncertainty
is due to a small hole (about 2 cm) that is placed at the center of the absorber. An exponential plus a
constant function was fitted to data assuming the lowest and highest absorber length values. For the
reference absorber length, 70 cm, the background e!ciency amounts to 2.4 ± 0.1%. The same figure
also shows a comparison with the background e!ciency reported in a previous paper considering a
smaller MID prototype with the same type of scintillator and WLS fiber [5]. In such a reference, the
e!ciency relied on GEANT 4 simulations. Using pure muon (signal) and pion (background) beams,
the BDT were trained. The algorithm was further applied both to data and GEANT 4 simulations.
The background e!ciency includes contributions from primary pions, muons from pion decays and
other secondaries (from material). The figure illustrates a comparison with two cases: a) background
including all contributions, and b) background including only primary pions and muons from pion
decays. The data-driven background e!ciency using the big prototype stays below the case (a) and
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 Ruben Alfaro Molina et al 2026 JINST 21 P05017

Muon efficiency of 94% would be 
sufficient to give a fake-muon efficiency 

of 2.4% for a 70 cm-thick absorber

Background efficiency using the big 
prototype was able to further suppress 
the contribution from other secondaries

https://iopscience.iop.org/article/10.1088/1748-0221/21/05/P05017
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Test beam 2026

14

Test beam simulations

• Simulations of the MID 
prototype inside ALICE 
cavern are on their way 

• A sensitive detector 
inside the current O2 
implementation of 
ALICE 2 has been 
added
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Results

15

Test beam simulations

Figure by Oscar Jair Miranda Ibarra
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ResultsTest beam simulations

Simulations to be performed by Oscar 
Jair Miranda Ibarra

16
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Summary 

Scintillators represent an excellent option for the MID  
(very simple, robust, cheap, excellent timing performance)

• Simulations of the MID show a competitive performance in both pp and Pb-Pb simulations 

• Muon tagging algorithm tested on prototypes show good performance 

• Background rejection factor in a competitive value to fulfill physics program   

• The expected radiation load does not represent a problem for plastic scintillators + SiPM 

• MID front-end card being developed  

• The preparation of the technical design report will be done in the next months
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Thank you  
for your attention!
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Open questions after Run 4

• More detailed evolution of the QGP through termal radiation 
• Evidences of QGP formation in small systems 
• Formation and interaction of exotic hadronic states 

• Transport and hadronization of heavy flavor hadrons in the medium: azimuthal 

distributions, n-parton scattering dynamics, multi-charm baryons (  and ), 
suppression and recombination of charm and beauty quarks

Ξ++
cc Ω+

cc

106 ALICE Collaboration

its statistical uncertainty is shown with open black markers in the right-hand panel of Fig. 58
as a function of mee for semi-central (30-50%) Pb–Pb collisions at

p
sNN = 5.02 TeV, assuming

an event-plane resolution of 0.9. The absolute values of the elliptic flow are taken from the
calculations in Ref. [123]. The statistical uncertainty is smaller than 0.004 over the full mee
range under consideration.

The prompt contribution from light-flavour hadron decays can be subtracted from vprompt
2 based

on the yield and v2 of the mother mesons from independent measurements and computing the
corresponding vLF

2 of decay electrons with a cocktail method. The elliptic flow of the excess
spectrum is

vexcess
2 =

(1+Nexcess
/NLF)vprompt

2 � vLF
2

Nexcess/NLF , (15)

where Nexcess and NLF are the measured excess yield and calculated dielectron yield from known
light-flavour hadron decays. The expected vexcess

2 [123] with its statistical uncertainty is shown
in solid black points as a function of mee in the right-hand panel of Fig.58 for semi-central
(30-50%) Pb–Pb collisions. At low mee (mee  0.4 GeV/c2), the systematic uncertainty origi-
nating from the light-flavour hadron subtraction is expected to become the dominant source of
uncertainties.

For 0.65  mee  0.75 GeV/c2 and 1.1  mee  1.5 GeV/c2, thermal dielectrons dominate. The
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Figure 57: Left: simulated raw spectra of excess e+e� pairs fitted with an exponential function in
the mee range 1.1-1.8 GeV/c2 to extract the early-time temperature Tfit of the medium in central (0-
10%) Pb–Pb collisions at

p
sNN = 5.02 TeV. The green boxes show the systematic uncertainties from

the combinatorial background subtraction and the tracking and electron identification. The magenta
boxes indicate systematic errors related to the subtraction of the light-flavour and heavy-flavour
contributions. Right: extracted Tfit parameter after dielectron efficiency correction compared to the
input Treal (see text) for different selections in pair transverse momentum including the integrated
case (pT,ee < 4 GeV/c). Only statistical errors are shown.

Time Bias toward 
local 

fluctuations

ALICE, arXiv:2211.02491 

ALICE, JHEP 05 (2024) 229

https://arxiv.org/pdf/2211.02491
https://arxiv.org/pdf/2309.03788


Ξ+
c → Ξ− + 2π+
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Open questions after Run 4

• More detailed evolution of the QGP through termal radiation 
• Evidences of QGP formation in small systems 
• Formation and interaction of exotic hadronic states 

• Transport and hadronization of heavy flavor hadrons in the medium: azimuthal 

distributions, multi-charm baryons (  and ), n-parton scattering dynamics, 
suppression and recombination of charm and beauty quarks

Ξ++
cc Ω+

cc

A
L
I
C
E

Physics Motivations: Executive Summary (1)

35/21

Characteriza*on of chiral symmetry restora*on at 
vanishing !"
Ø Dilepton mass spectra from the threshold to 

intermediate mass, down to zero pT

Characterization of the microscopic mechanism 
of in-medium energy loss of heavy quarks

Ø HF correlations down to zero pT (collisional vs 
radiative energy loss, flavour dependence)

Antonio Uras Physics Prospects for ALICE in Run 5 and Beyond

66 ALICE Collaboration
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Figure 17: Survival probability of a X� (magenta line) and W� (blue line) with a momentum of
1 GeV/c as a function of the distance to the interaction point. The locations of the different layers of
the ALICE 3 detector at h = 0 are indicated by the arrows.
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cc decay

into X+
c +p+ with the successive decay X+

c ! X�+2p+. (right) Close-up illustration of the region
marked with a red dashed box in the left figure, containing the five innermost layers of ALICE 3 and
the hits that were added to the X� trajectory (red squares).

Ξ++
cc → Ξ+

c + π+ Ξ−

Outstanding tracking resolution is required
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Higher purity and signal efficiency with a bigger 
acceptance is needed 

https://arxiv.org/pdf/2211.02491
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ALICE 3 MID

Layer 2

Layer 1

Antonio Ortiz  (CERN, UNAM)                                                                                    muonID workshop (15/12/2022)                                            

MuonID (chambers)

21

Absorber (iron)

Muon chambers:

inner layer (size of 
chambers 1.1x1.0m2)


3520 bars: w=5 cm, t: 
1cm, length: 100 cm

second layer (size of 
chambers: 1.15x1.0 
m2)


3200 bars: w=5 cm, t: 
1cm, length: 115 cmWe should to cover ~360m2 of area


Readout in both sides of bars: 13440 channels

100 cm

5 
cm 1 cm

We still need to consider the mechanical supports and PCBs which 
may slightly reduce the size of the active area Regarding the muon chambers, there are some candidates

• Plastic scintillators and silicon photomultiplier (SiPM) for readout

• Multi-Wire Proportional Chambers (MWPCs) 

• Resistive Plate Chambers (RPCs) 

y

z

~4 nuclear interaction lengths

The MID 
considers a 

magnetic iron 
absorber with 

varying thickness 

⟹

• 10-2 hadron rejection factor

• Low charged particle fluence 

rate: ~4 Hz/cm2 

• Scattering within the absorber: 

~5 cm for p=1.5 GeV/c 
(granularity of 5x5 cm2 is enough 
for 1.5-5 GeV/c)  
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 reconstructionJ/ψ

The MID will allow the 
reconstruction of  down to 

 via its dimuon decay 
channel

J/ψ
pT = 0
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pp, s = 14 TeV

0 ≤ pT ≤ 10 (GeV/c)

|η | < 1.25

Signal extracted from invariant mass 
distribution of the candidates, within a 3  

window around nominal  mass
σ

J/ψ
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 reconstruction (pp collisions)J/ψ
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Rejec. factor: 1%
Rejec. factor: 3%

Rejec. factor: 4%

pp, s = 14 TeV, ℒint = 3 fb−1

J/ψ → μ+μ− , |y | − < 1.24
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pp, s = 14 TeV
J/ψ → μ+μ− , |y | − < 1.24

Even though the signal-to-background ratio 
varies with the pion rejection factors…

…the significance is less affected, 
ensuring reliable detection of the signal 

across different conditions
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Status of the geometry in O2

M. Concas - ALICE 3 days, March 25-27, 2024

A Large Ion Collider Experiment

Status of the geometry in O2

4

Magnet *RICH *TOF

FCT

Absorber

TRK
MID

*ECal

Beampipe

Quotas updated to latest discussions (SD)
* Figures taken from M. Concas - ALICE 3 days, March 25-27, 2024



M. Concas - ALICE 3 days, March 25-27, 2024

A Large Ion Collider Experiment

• Passive iron blocks 
• Exposes the same 

thickness vs η

• Passive cryostat filled 
with vacuum 

• Cu/NbTi intermediate 
layer for the coils

Status of the geometry in O2

5

Magnet
Absorber

• Projective geometry |η|<2 
• Layout configurable via CLI

*RICH

• Vacuum vessel to host IRIS

Beampipe

• Barrel and Fwd silicon layers 
• Sensitive (produces hits)

*TOF

• Sensitive barrel and fwd silicon layers 
• Services for powering/data 
• IRIS cold plate and vacuum vessel service

TRK

• Polystyrene version 
• Two layers with granular composition 
• Modular structure: layer -> module -> bars

MID

• Barrel and forward 
• For material budget

*ECal
• Sensitive (produces hits) 
• Layers can be interleaved 

with converter disks

FCT

Quotas updated to latest discussions (SD)
31

Status of the geometry in O2

A custom magnetic field can be implemented
* Figures taken from M. Concas - ALICE 3 days, March 25-27, 2024
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Layouts

1. Full geometry  

2. No endcap of ECAL 

3. No ECAL (w/o radii reduction)  

4. No ECAL (w radii reduction) 

pp and Pb-Pb simulations for 
different layoutsFull geometry
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1. Full geometry  

2. No endcap of ECAL 

3. No ECAL (w/o radii reduction)  

4. No ECAL (w radii reduction) 

pp and Pb-Pb simulations for 
different layouts

Layouts

No endcap of ECAL
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1. Full geometry  

2. No endcap of ECAL 

3. No ECAL (w/o radii reduction)  

4. No ECAL (w radii reduction) 

pp and Pb-Pb simulations for 
different layouts

Layouts

No ECAL (w/o raddi reduction)
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1. Full geometry  

2. No endcap of ECAL 

3. No ECAL (w/o radii reduction)  

4. No ECAL (w radii reduction) 

pp and Pb-Pb simulations for 
different layouts

both average and maximum values 
for each subdetector region

Layouts

No ECAL (w raddi reduction)



Radiation load in the MID region

•  No significant decrease in light yield due to the expected TID for baseline option scintillators       
[FERMILAB-PUB-05-344]


• Our typical signals ~40 photoelectrons, therefore single photoelectron detection with the SiPM 
is not required (impossible at 1011 MeV neq/ cm2 at room temp.) [Nucl. Instrum. Meth. Phys. Res A, A 922 (2019)]

pp Pb-Pb

TID 

(rad) 54 0.94

NIEL 

(1 MeV neq/cm2) 3.4 x 1010 4.7 x 108

Table. Radiation load in the MID simulated 
with FLUKA for the Run 5+6 period

ALICE 3 Simulation

https://lss.fnal.gov/archive/2005/pub/fermilab-pub-05-344.pdf
https://www.sciencedirect.com/science/article/pii/S0168900219300397?via=ihub

