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Early Universe The Phases of QCD
LHC Experiments °

}  RHIC Experiments

Temperature

Quark-Gluon Plasma

Future FAIR/NICA
Experiments

Hadron Gas Color/

Superconductor

Nuclear /
/ Vacuum Matter Neutron Stars

900 MeV
Baryon Chemical Potential

Tapan K. Nayak 2020 J. Phys.: Conf. Ser. 1602 012003
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QCD laboratory!

_> o —
Nuclei Out-of-equilibrium Thermalised QGP Hadronisation Chemical and kinetic
approaching initial state medium Freezeouts

vl ~10 fm/c
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ALICE (A Large lon Collider Experiment) 37 countries, 165 institutes, 1912 members

MeXxico:

48 members, 5 mstltutes
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ACORDE | ALICE Cosmic Rays Detector

ALICE in Run 3

AD | ALICE Diffractive Detector

1
v

sumnsinw. ' myvi mom avaV

DCal | Di-jet Calorimeter

EMCal | Electromagnetic Calorimeter

HMPID | High Momentum Particle
Identification Detector

ITS-IB | Inner Tracking System - Inner Barrel
ITS-OB | Inner Tracking System - Outer Barrel

@ e /g . : =l ;:.‘a.'.?“-;g??".;f—:-i“?"""'"“""” MCH | Muon Tracking Chambers
H j 4 oy ]
MFT | Muon Forward Tracker
MID | Muon Identifier
PHOS / CPV | Photon Spectrometer
TOF | Time Of Flight
TO+A | Tzero + A

TO+C | Tzero + C

TPC | Time Projection Chamber

TRD | Transition Radiation Detector
VO+ | Vzero + Detector

ZDC | Zero Degree Calorimeter
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HC Run 3 (2022-2026)

New Inner tracking system (7 layers of MAPS detectors)
TPC GEM readout chambers for continuous readout

Cherenkov and scintillator arrays for interaction time
Muon tracking system at forward rapidity

Advanced GPU farm for data processing and reconstruction
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o ~8x1012 MB pp events (x1000 more than Runs 1+2)
o ~6.5x10% MB OO events

o ~50x10° MB Pb-Pb events (x120 more MB than Runs
1+2, x20 more central than Runs 1+2)

Heavy¥en run, May 2026

Number of collisions (B)
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First LHC measurement of B9 production in a
previously unexplored momentum range
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isions causes the QGP to rotate
M results In a polarisa

ALICE Preliminary
(A+A)/2

Pb—-Pb 15-50%

0.5<p,.<5GeV/c

ly| < 0.5

ALICE PRcC 101, 044611 (2020)

A A
H O

Pb-Pb 15-50%
0.5<p,.<5GeV/c
ly| < 0.5

STAR Nature 548, 62-65 (2017)

A 4\
O

Au—Au 20-50%
0.5<p,<6GeV/c
In| < 0.8

lon of the /A hyperon spin

fragments

STAR Collaboration
Nature 548,62 (2017)

Nano droplets of
superfluid He
Science 345(6199)

Solar winds

e
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Nuclear
fragments

Tornadoes

Ocean currents
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nature communications

Explore content ¥  About the journal ¥  Publish with us v

nature » nature communications » articles > article

Article | Open access | Published: 20 March 2026

Observation of partonic flow in proton—proton and

proton—nucleus collisions

The ALICE Collaboration

Nature Communications 17, Article number: 2585 (2026) \ Cite this article

phenomena in sm
multiplicity pp anc

More than 10 years of evidence for QGP-like

all systems: collectivity in high-
0—A collisions and apparent

strangeness enha
jet quenching

ncement, but still no indication of
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Smallest Droplet Model Model of Total Fluid Dominance Model of Gradual Emergence
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J.F. Grosse-Oetringhaus, U.A. Wiedemann, A Decade of Collectivity in Small Systems, CERN-TH-2024-110

N ls; A75+ Antonio Ortiz June 17, 2026 XL Annual Meeting of the Mexican Division of Particles and Fields 14

uc
UNAM



Flow in ultra small systems?
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Charged pion, kaon and (anti)proton pr spectra in pp collisions at \/E = 13.6 TeV

Paper proposal: July 1st, 2026. Identified hadron production as a function of FTO multiplicity in pp

o
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Strong suggestion of QGP formation in OO collisions
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Goal: determine small-x gluon density in the nucleus by measuring forward production of
Isolated direct photons, 71'0, jets

Final prototype of FoCal (tested at SPS)
FoCaI- Pixels T

.’ S - - o~ >~
Qe - . =§ —— s 1
o > — —— &
» 7 ‘.‘\?\} —
- b -
- \‘\;-'. -— -~
» » » " - - 4‘
\ | .

FoCal-H

N\ ~
>

\
3.0<17<5.8 \

4 Highly granular Si+W \
electromagnetic calorimeter
(FoCal-E)

4 Cu-+scintillating-fiber hadronic
calorimeter (FoCal-H)

Run 3

e | NI
Physics run ‘

2022 2023 2024 2025

FoCal-E Pads

» 18 layers Si pad sensors
» wafers of 9 x 8 cm?

« pad size 1 cm?

* readout with HGCROC v2

FoCal-E Pixels

» 2 ALPIDE pixel layers

* Monolithic Active Pixel Sensors
« pixel size of ~30 x 30 pm?

* two tested prototypes (HIC,pCT)

FoCal-H

9 Cu-scintillating fiber modules
» towers size ~ 6.5 x 6.5 cm?

* length ~110 cm

» readout with CAEN DT5202

4

TDR approved cERN-LHCC-2024-004, ALICE-TDR-022

LS3 Run 4 ———— [.S4 o— Run 5:-=:-
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https://inspirehep.net/literature/2797164

ITS3: replace the 3 inner-most vertexing layers of ALICE with ultra-light tracking layers
(0.07%Xo per layer)

4 Improved pointing resolution for heavy flavour reconstruction
4 Di-lepton measurements

Digital pixel test
structu re

Cylindrical

structural

shell |
(CYSS)

——— Run 3 LS3 Run 4 —————————e 1.S4 o—— Run 5:ese:-

Commissioning IIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIW"\ IllllllIlllllllllllplllllllllllllllllllllllplllll 'IIIIIIIIII“IIIII IlllllllllllllllllllllllIIIIIIIIIII!!IIIIIIIII __
Physics run

2022 2023 2024 2025 8026 2027 2028 2029 2031 2032 2033 2034 2035 2036 2037
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Outer Tracker ~

The interests of
Mexican groups

Inner Tracker

MID (ICN-UNAM,
| |[FUNAM, BUAP
~ CINVESTAV, UAS)

-~
-~
-~
-~
-~
-~
.-
-~
-~
-~
-~
-~
-~
-~
-~
-~
-~
—~
-~
~ -
~

FD (IFUNAM)

RICH (ICN-UNAM)

\\

HLICE Magnet
ALICE 3 detector Absorber
layout v3b, CERN-LHCC-2025-002 MID

2022 2023 2024 2025 2026 2027 2028 2029 2030
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Unique ALICE 3 physics goals Ao v2 performance

0.3 . .

| | |
ALICE 3 Study L,_ =35 nb"
PbPb |5, = 5.5 TeV 30-50%

Understanding thermalisation in the QGP A — AN — pK'r), i<t 44
o degree of thermalisation of beauty: high-precision beauty -l DLt

measurements Pl ”F# | )
o approach to chemical equilibrium: multi-charm hadrons 14 + .
o direct access to charm diffusion: D-Dbar azimuthal correlations A

p_ (A,) (GeVic)

Fundamental aspects of the QCD phase transition e
o net-baryon and net-charm fluctuations 2 e T
o mechanism of chiral symmetry restoration in the QGP: di-electron mass | |

spectrum ) SITK

Access to temperature as function of time
o high-precision di-electron mass spectra, pr dependence, elliptic flow

Laboratory for hadron physics
o hadron-hadron interaction potentials
o explore nature of exotic hadrons (e.g., tetraquarks, charm-nuclei)
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Status of support by CERN

The European Strategy underpins CERN'’s strategy

Top Priority — full exploitation of the LHC and HL-LHC

* HL-LHC and ATLAS and CMS upgrades are CERN’s top priority Mark Thméon = rector Gener {mage: GER\Y

. Full exploitation of HL-LHC includes the ALICE and LHCb upgrades during LS4 M. Thomson, LHCP, 18/May/2026

Highest long-term priority — FCC-ee as CERN’s next flanchin efallidar

 QOur aim is to be in the position for CERN Council to be
from June 2028 onwards

Non-collider physics at CERN will remains an importa
 Our aim is to develop a new roadmap for the future of thi
CERN by early 2027

Accelerator R&D - top priorities as recommended by
« Advanced superconducting and normal-conducting Radic

« Efficient RF power supplies
« Accelerator quality magnets (14-20T), including High-Ten

@ Mark Thomson | CERN: Present and Future

Z

—

Scientific research

Main priorities
« Completion of the ATLAS and CMS upgrades by 2030
« Alongside the HL-LHC, this is the top priority

« To this end, CERN is strengthening the host-laboratory programme and will provide
additional support to ATLAS and CMS to maximise the likelihood of success

* Fully exploit the HL-LHC
* Progress the TDRs of the LS4 ALICE and LHCDb upgrades and associated funding model

* Need a plan compatible with the current LS4 schedule (2034-2035) and available funding

« CERN is committed to investing in the Phase 2b ALICE and LHCb upgrades, and is
putting in place a provisional budget line for host-laboratory support

* Evolve the computing for the HL-LHC operation

 Working with the LHC collaborations and the WLCG to evolve the computing model for
HL-LHC operation within the likely available resources

Mark Thomson | CERN: Present and Future 18 May 2026 34
7
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Organization

Subsystems:
Inner Tracker: — Project: PL J. Klein (CERN), dPL S. Piano (Trieste)

Outer Tracker: — Project: PL L. Fabbietti (Munich), dPLs MJ. Kweon (Inha), M. van Leeuwen (Nikhef)
Tracker MAPS sensor (ALMIRA):

— Joint Technical Project (IT, OT): PLs G. Aglieri Rinella, M. Mager, W. Snoeys (CERN)

TOF Detector: — Project: PL A. Rivetti (Torino), dPLs S. Bufalino (Torino), G. Scioli (Bologna)

RICH Detector WG: G. Volpe (Bari

MID Detector WG- A Ortiz (Mexico Gt mlgratlng.to Prgject, A. Ortiz nominated as PL
Forward Detector WG: J. Otwinowski (Krakow) | DR starting this summer

Data flow and online processing WG: V. Barroso (CERN), D. Rohr (CERN), T. Kollegger (Frankfurt)

Simulation and Physics Studies: N. Jacazio (UniPQO), P. Butti (Nikhef)

Contacts for general items and other activities:

Magnet, general infrastructure, integration: TC - W. Riegler, A. Tauro, A. Foussat, C. Gargiulo, E. Laudi
Detector readout, links: EC - A. Kluge, F. Costa (CERN)
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MID: the first Mexican PID detector for ALICE

lamPérez.(BS thesis)

Goal: reconstruct J/ys from pt=0 in the di-muon decay

channel, p>1.5 GeV/c
o Standard magnetic iron absorber, ~4 hadronic

absorption lengths
O The absorber is followed by MID chambers

(ly] < 1.25)
o Scintillator-based chambers (each channel: 100x5x

cm3 scintillator bar equipped with WLS fiber and
readout with SiPM) [baseline option]

<

Cz. Rep., Hungary, Mexico, Pakistan, US-NSF

Instituto de
Ciencias
Nucleares
UNAM

Cinvestav

R = Instituto de
SAEZ iencias + . . . . e . .
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MID: the first Mexican PID detector for ALICE

Absorber

tﬂ:cm

ciiii /g Modular deSign, ~200 muon
( chambers covering a detection area
of 180 m? / Al-enhanced technology

~10,000 channels (scintillators coupled to
solid-state photodetectors)

June 17, 2026 XL Annual Meeting of the Mexican Division of Particles and Fields 30



MID: the first Mexican PID detector for ALICE

Absorber

~10,000 channels (scintillators coupled to Ultr_a_faSt eleCtrOmCS Cap.able of
Solic-state photodetectors) taking data at an interaction rate of

24MHz (pp)
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MID: the first Mexican PID detector for ALICE

Absorber

~10,000 channels (scintillators coupled to Ultr_a_faSt eleCtrOmCS Cap.able of
Solid-state photodetectors) taking data at an interaction rate of

24MHz (pp)

Development of Mexican scintillator
materials
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MID: the first Mexican PID detector for ALICE

Absorber

~10,000 channels (scintillators coupled to Ultr_a_faSt eleCtrOmCS Cap.able of
Solid-state photodetectors) taking data at an interaction rate of

24MHz (pp)

Development of Mexican scintillator
materials

Detector control system / ‘g
absorber design

TECNOLOGICO
NACIONAL DE MEXICO
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Beam test 2023

MS: Marco Antonio Diaz Maldonado (2024)
0.12

FNAL-NICADD bar

o O01F Near region I Middle region I Away region
e Al a) N
C 0! 0! 0! Hadron momentum
@ 0.08F ol B —0.5 GeV/c
Lﬁ T T T, 1.0 GeV/c
- 0.06fF " " - —2.0 GeV/c
-ICB I I I 3.0 GeV/c
c 0.U4 | | | —4.0 GeV/c
8 | |ll —5.0 GeV/c
0.02

O S : . -

O L ] e —_- - R | - A Bny . - . = T —— .

0 50 100 O 50 100 0 50 100

R. Alfaro et al.. JINST 19 (2024) 04, TO4006 Q [pC]

4 Low-cost plastic scintillator equipped with WLS fiber: high and
uniform efficiency along the bar (1 m length)

1) Excellent separation between signal and pedestal. About 40 p.e.
are measured for MIP (insensitive to dark count rate)

IIIIIIIIIII ' ' June 17, 2026 XL Annual Meeting of the Mexican Division of Particles and Fields 34

MEXICO


https://iopscience.iop.org/article/10.1088/1748-0221/19/04/T04006
http://www.apple.com/uk

g .

\

All hits Time selection

1 1

_Beam test 2024

g

3 GeV/c pure pion beam, GEANT 4, abs. 70 cm
e all rcandidates

[ primary &

v from primary «

g

3 GeV/c pure pion beam, GEANT 4, abs. 70 cm

e allwcandidates (fastest hitin Layer1& Layer?2)
[ primary
mmm v from primary @

Counts/N,,,

7cm (x),5cm
S5cm(x),1cm

Counts/N,;,

© = S sec. from primary n 2 S sec. from primary E

3 8, - other secondaries - - other secondaries -

2 = ! 1 i )
[ _ _

| 107" 7| 10F E
107° 107

" S [\Q ; 1] 107 — 107 =
Bl NS 2a ' - : - :
Absorber | C : : i
- 7, S L———— - = v “—— o Ry | NPT | L N
8 2 g i A - s ROETE O T 15 -10 -5 0 5 10 15 15 -10 -5 0 5 10 15
S e | ' 512 3 y pos. (cm) y pos. (cm)
= vg O ‘(\.“?: ~N ' P
WS o g = = 3
E UIS 133 i RN & g 0.1 0.1
/ ¥, ‘l.l. A B : 3 -2.\ : - ' ‘ ‘. - . > . :I 1 1 1 1 I 1 -I 1 1 I 1 1 1 1 I I I I I I I I I I I I I I I . > | I I I I I I I I I I I I I I I I I I I I I I I I I I 5
a1 o\ ) K RO N S Sk R VAR K O C 3 GeV/c pion-enriched beam, 2024 MID test beam 1 O GEANT 4, BDT =
£ i 1§V e : Wl Co0of- + data (FNAL-NICADD scintillator chamber) - || Co.09f- ] &} x candidates -
R - ; s 1 S O [E o GEANT4(68% =,29.5%¢€,25% ) 110 S 1 fromprimary 7 .
‘~ y B I = QOo0.08 o GEANT4(98% =n,2.0% uw) — Q0.08 mmm sec. from primary x (showers) -
i | | | % ot & ) = F 1 | = mmm other secondaries ]
- B T ' D007 ? 3 B Doo7E  Pure pion beam, (p)=3 GeV/c E
- . ] ]
PAPER + OPEN ACCESS _lq_,J 0 06:— & S l::O 06 =
ML-based muon identification using a FNAL-NICADD g : : - -
scintillator chamber for the MID subsystem of ALICE 3 5 0 = E 0.05 E
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DOI 10.1088/1748-0221/20/02/P09015

70
Absorber length, L (cm) Absorber length, L (cm)

sadz i@ )+ . . . . L . .
N Y Nﬁclearesg 475 Antonio Ortiz June 17, 2026 XL Annual Meeting of the Mexican Division of Particles and Fields 35

MEXICO



R N
— :
T — - N
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! —~—
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—

o » W © 48channels (<1mm bar spacing): FNAL scintillator bar +
2 el Kuraray WLS fiber + SiPMs (S14160-3050HS). Data
e 7 acquisition: caen DT5202

e o
e - -
8 Saa

o \ersion 1 of FEC was tested

> L | 1T 11 l L L | | L L l L L | | L L | LI | >O 1 2_ Frrl | e | i | LI | LI L | LI L | T 1
8 1+ - 8 - " beam, 3 GeV/c (scintillator-based MID prototype) -
QO r - D - -
'O _ - + * & 4 'O 0.1—" Data-driven method (2025 beam test)  —
— 0 8—— FNAL-NICADD scintillator chamber (1x1m?) N o - GEANT 4, JINST 20 P09015 (2025) i
""" L L N 3 GeV/c muon beam (BDT) - CDO 08_— mt, u from =z, and secondaries within abs. |
- , _ . i — — — x and u from &t within abs. |
& _ ° 3 GeV/c pion-enriched beam (BDT) | -8 i " : . _
| IOPScience Q Journals ¥ Books  Publishing Support @ Login = 06__ __ 8 n -
I ] Oo0.06 _
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0.4 — O = -
. 1 | ©0.04 —
PAPER - OPEN ACCESS - ) | B ]
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chamber for the MID subsystem of ALICE 3 L i 0.02— —
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Activities In 2026

4
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Data taking 2026

Full simulations in progress...

3 = . o -
& oEFastesthitinlayer 1, fastest hit in layer 2 s
= EForboth, charge > 300, | ToA; — ToA,| <9ns _
o 30
N ! ® = 7.3 Hz/m? — 102
10 :
0
1of-
20F-
—303—
-40— Cosmic data
:IllllIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
40 30 -20 -0 0 10 20 30 40
y position (cm)
\Viore about MID:
Jesus Eduardo Munoz [17/06 17:50 'Sala B' Session]
47 + Antonio Ortiz June 17, 2026 XL Annual Meeting of the Mexican Division of Particles and Fields
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Data taking, pp stable beam

FTO rate Measured Fluence (Hz/ | Min fluence baed on model | Max fluence based on
(kHz) m?2) (Hz/m2) model (Hz/m?2)
540 96.5 34 170
/56 148.6 47 235
524 (5.7 33 165

Fastest hit in layer 1, fastest hit in layer 2
For both, charge > 300, | ToOA; — ToA, | < 9ns
The atmospheric muon contribution was subtracted

u

t
e

caunts/Nev
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Summary

Run 3 Is done

ALICE 2 successful operation: new  ~
analysis with LHC Run 3 data

—
SEAM  DANGER

Further developments pursued | & @& Lo e T |
simultaneously | *

TDR: ITS3, FoCal in LS3

ALICE 3: the ultimate high-
density QCD experiment

MID Mexican proposal is going
well

B o Instituto de

Cienci =\ ) ]
Nuc?egrgz 0 T RS e AntonIO Ol‘tIZ June 17, 2026
UNAM s MEXICO 22
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Backup

) mfm Instituto de ‘
B, Cienc a1 . . . . C o . .
Sy Nﬁc‘ieiiig 475 Antonio Ortiz June 17, 2026 XL Annual Meeting of the Mexican Division of Particles and Fields 41

st MEXICO 22



Time evolution and chiral symmetry

Understand time evolution and mechanisms of chiral symmetry restoration:
O high-precision measurements of dileptons, also multi-differentially
o further reduced material; excellent heavy-flavour rejection

'-_' 10 L] 1 3 L ] l A | L] L] l 1 ] || A ] L] L 1 ] l Ll . L ] I' 1) | ) A l L] :
&° ALICE 3 Study -
&/x &’ Separation gy s "ot vacuum DSF - ’\400 TIT T T[T T T T TrrrT " T rr T r I T TS
TOF (inner) S ?g 0-10% Po-Pb, Yoy =5.02TeV  __ (o SFwiemiing | = | ] ! | ] ] L
. . | KRG o ALICE 3 Study !
TOF (outer) 0 = TOF+RICH (40, 1ej), B=05T __ . =\ oF wio v-mixi =
TOF ({lorward) -~ 3 F | s N 0-10% Pb-Pb, {Syy = 5.02 TeV |
: [ 02<p_ <4GeVic,n|<08 _ Y = ! o , VSnn = O- e 1
RICH (barrel) 8 S - No bre;;slrahlun included t Len = 5.6 b measured : I 3501 L. =5.6 ﬁb.I T
RICH (forward) (.') & i 9 Syst. Uncertainties: i - nt— * 1-
O 3 10 k= DCA, =1.20 [ sig. ( 5%) + bkg. (0.02%)_ i T
% 3; = e (15%) + LF (10%) = T
| v - : =
pa - i
m " .o +~ ’
(u-_)j 10-2 et 1
= - Slope -+
- — temperature ‘ T
({e] - ool FitRange: 1.1 <m, <1.8GeVic? 1
o3 C - e T (stat. unc. only) T
lo :—@ -: : Treal ::
: -é 150111;111 1111111 1111111111111]1 |
é g 0 05 1 15 2 25 3 .4
- N
Re) SO e = ALI-SIMUL-499214 pT’ee (GeV/C)
06 0.8 1 10— 1.4
My ( = :
Mee (GeV/c?)

Without p-a1l mixing— dip in thermal spectrum
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Exotic hadrons

X(3872) = Jlw+ntn

X(3872)

~ N

|

D°-D™° “molecule”  Diquark-diantiquark

"ALICE 3 muonlD: muons down to low

11000 1 L 1 1 L 1 1 L 1 1 1
3P 3P
10500 - o Xt 62 new hadrons at the LHC o 2"
-~ Xxe1(3P)
’ »
7000< B.(25)° BC(ZS)’ .X(6900)
o) ®5 25y
0p(6350) -
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6000 - =y o Au(5920)° O B)(5970)*" O i ' M=, 6100)-
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5,(6097) - B.(6063)°
~
L
> 5000 4
Q X(4700) X &
= P.(4450)* X(4500) P.(4457)* ® xi4630)
7)) +
X(4274) lP (4440) +
S bb P <4380i>' P.(4312)" iy
:E " ~ .’ v ¢ .23(4000”
40007 @ b9 X(3842) °
b cclqq) E:.c* I
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® < . Q.(3119)°
. cdqd D, [3000) ' ) . Q( (3090)0 _ 5
30001 w bag D,(3000)° @ D;,(2860) A(2860)* I 0.(3066)° =c(2939)
caa D/2760) @ ¢ o Q:{3050)° =.{2923)°
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2011-01-01 2012-01-01 2013-01-01 2014-01-01 2015-01-01 2016-01-01 2017-01-01 2018-01-01 2019-01-01 2020-01-01 2021-01-01 2022-01-01
atrick.koppenburg@cern.ch 2022-03-11 Date of arXiv submission
PRI 128 032001 (2022) 1 70t (PbPb 502 TeV) PRL 126 012301 (2021)
10—' v l' T ] Al I T I
—~200F- CMS inclusive X(3872) 3 — Pb-Pb @ 2.76 TeV
— X3872
§ . V(2S) + ) 1072 == Molecular
150 ) 1 + - 223 Telraguark
> | +I t ' + { el = =108
0 Bt et + N0 S S
P 100 ) t s e
) ol 2 10
- 2 -,
€ 50F 15<p_<50GeVic Oyaarz) = 47 MeVic 2 ,
o lyl<1.6  Cent. 0-90% 3 107
PR BRI B R RS B PR R | PR—— | B
365 37 375 38 38 39 39 4 106 : I : I : I : . ,
2 0 20 40 60 80 100
mJ/\WUt (GGV/C ) Centrality (%)

pr (~1.5 GeV/c at n = 0) ->unique p

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

CMS: pr > 10 GeV/e.

26 22 |nstituto de :
mERSHE Cienci ; DT i i
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Multicharm state

Expected enhancement of multi-charm states Hadron yields in statistical
provides high sensitivity to equilibration hadronisation model

u u — 102 pr—
o Systematic measurement of hadron yields % 1o N _ Pb-Pbys,=5.02TeV 0-10% J o
o Luminosity, acceptance, vertexing, PID, o 1 sfhe O\ yl<0.5 =
: ~ 10 | : N
strangeness tracking 21072 Run 5 & 6 S
107°
= S
O 104 QOcce n
8 - l l I [ I l 1 ] 10-5 3x Charm LLI
— — = - T -6 1
B > BN+t g T : 107 | 2x charm 15
—_ — + S oL - 10 — u,d,s only particles .
‘:C — = + 271' (% - : 10'8 — ¢ = 1 particles 1X Charm _,(3
S b T T : ) 10°%F — c=2particles B, g
> L Zcc i B n
s ool f ALICE 3 Study s —— B B} 10—10 —— ¢ =3 particles =
s ronp o - - QL 1 10 a9
T 1600:— | 2.0 Tesla mag. field —: u _ _ 6 o
3 | 500" Popb caaakng ] : ALICE 3 Study . 1012 SHMc, T,=156.5 MeV Li 4 S
L FE ecparemicss | 10712  do, /dy=0.532 £ 0.096 mb ; =
1200~ T 2.0GeV/e - . E Particle+antipa_rtic|e é 10—14 a2 s sl lassslassableasaatl sl laaaaleaaa <
woom\/m,ﬁ\\ﬂfw WWMWW‘\W C B 1.5 2 25 3 3 5 4 45 5 5 5 6
3092“‘53‘“54“‘és“'éé“éi“éé“ég‘“‘i“‘h{“Az o 2 4 6 8 10 12 14
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EXpected rate with beam

Toy model discussed in ALICE-PUBLIC-2018-012

nTo / BNe, (I) (Cm_z) B <dNCh/d}7>
'l — o - Q2ard)
‘ r=791.5 cm
r Total number of pp collisions (V,,,) recorded within Ay,
Nyy = RrpoAivip

Charged particle fluence in MID chamlber

o <dN ch/ d}/] >
O (Hz/cm®) = Rppg—————exp(—96/4.,.), 4.y & 17 cm
(27r?)

s e + o
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Model vs full simulation (ALICE 2)

ALICE- PUBUC 2018 012

5 350

v B R R e . e

l’

L
300 ge
250 F %"

:’; = We might expect up to a
200? 5 factor 5 higher charged
150l o particle fluence relative

* § to calculation based on
100 5 the model
50

%00 300 200 -100 O 100 200 300 400 °©

z (cm)

Fig. 13: Map of the charged-particle fluence divided by (dN.,/dn) / 2mr?. The schematic of the ALICE geometry
in r — z coordinates is superimposed.
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Detector requirements

Component Observables Detectors

Tracking (Multi-) charm o Ipr~1—-2%
baryons, P Silicon pixel tracker:
dielectrons, Opos ~ 10 pm,
photons ... R, ~ 80 cm,

X/ Xy~ 1% per layer

Electron ID  Dielectrons, Pion rejection by 1000x Time of flight: o, & 20 ps
quarkonia, top to 2-3 GeV/c RICH: n ~ 1.006 — 1.030,
Xa(3872) oy =~ 1.5 rad
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