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The MID subsystem
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Heavy-ion collisions

ALICE. EPJ C84 (2024) 813

Freeze-out L
Hadronisation @ ...

Initial state QGP formation

Time: 0 fm/c ~101° fm/c

Antonio Ortiz (MWPF 2025, Leon, Guanajuato, Mexico) 3


https://link.springer.com/article/10.1140/epjc/s10052-024-12935-y

UNAM

The ALICE Collaboration @l

38 countries, 164 institutes, 1819 members

MeXxico:

45 members 5 Institutes
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ALICE experiment at the LHC

0P, op pP-Pb,  pp p-O O-O, Ne-Ne, 0P,
0-Pb, Pb-Pb  Xe-Xe Pb-Pb 0-Pb, Pb-Pb 0-Pb, Pb-Pb

ALICE 2 ALICE 21 ALICE 3

Outer Tracker 7 : AL'CE 3

Inner Tracker

= TOF =
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RICH
ECal
Magnet

Absorber

Muon identification
FCT
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ALICE, JINST 19 PO5062

LS2 upgrade

ALICE 2

Detector | z(mm) | min | Mmax

FTO0-A 3305 3.0 | 4.9
FT0-C -843 | -2.1 | -3.3
FDD-A | 17000 | 4.8 | 6.3
FDD-C | -19500 | -4.9 | -7.0
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PIPE Y

-_— - ¥

47 107N TN #New Fast Interaction Trigger

s Iy ) \ y

#Inner Tracking System (ITS2): full pixel layers
#New Muon Forward Tracker (MFT)

4) continuous readout at high rate / Time Projection Chamber (GEM readout) / new event
processing farm / Upgraded readout for most detectors
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https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05062

Run 3 data taking
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Charged partlcle pseudorapidity density .g

UNAM
ALICE, arX1v 2504 02505
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Energy dependence in line with
expectation from lower energies
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https://arxiv.org/abs/2504.02505

Charged particle pseudorapidity densﬂy .

UNAM
ALICE, arX1v 2504, 02505
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detector in pp collisions
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https://arxiv.org/abs/2504.02505

The QGP expands: elliptic flow

o
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Light flavour sector: 1=, K<, p, K9s,
N\, , KO

low p1: mass-dependent

— common velocity field

high pT: baryon/meson grouping
— quark coalescence

10



Do charm quarks flow?
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K Q4T T T T
0_35__ALICE Preliminary v, {SP, |an| > 1.3}, (s = 5.36 TeV -
- Pb-Pb, 30-50% * Prompt A} -
035 5 O | 101“'[’ 0.8}, 5y =5.02 TeV E
- v, {2, |An| > 0.8}, \s,\ =5 e =
0'255_ :Z q] A(R) JHEP 05 (2023) 243 E
0.2;— DDDD DD_ %_""'__._ ﬂ] 7 Ks  JHEP 05 (2023) 243 —; Credits: David Chinellato
o.15f—umm‘ﬁ*¢ . { E
ol E e 5
0.9 =" E Significantly different vs DO
w1 B ¢ = -g ' d i '
0.05 — Similar effect seen in the light
o flavor sector (baryon/meson
0 2 4 6 8 10 12 14 16 18 20 22 24 | gffect?)

p. (GeV/c)
Quark coalescence models
describe trend
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Small systems and light ions
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Why are these systems interesting?
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Paradigm 15 years ago

Small and large systems governed by totally different physics

Single-process limit D—0O @—p Pb—»@ '_ Pb Thermal limit

vacuum dense QCD system

Antonio Ortiz (MWPF 2025, Leon, Guanajuato, Mexico) 13



Instituto de
Ciencias
Nucleares

UNAM

Why are these systems interesting?

Paradigm 15 years ago
Small and large systems governed by totally different physics

vVacuuin

D i S COve ri eS at t h e L H C |t News Opinion Sport Culture Lifestyle e

" ]
I aldges are a d I reCt World US politics UK Climate crisis Middle East Ukraine Environment Science Global development Football Tech Business

Life and Physics © This article is more than 15 years old
Science

CONns eq uence In h A surprise from the LHC already!
hydrodynamic expansion The CHS exprimenta et Hadton ollder 10

change our ideas about quarks, gluons and protons

] ] | ]
d e S C r I pt I O n (f I O W I n h e aVy — Jon Butterworth There was a special Cern seminar yesterday evening on some new results
Wed 22 Sep 2010 11.05 BST

from the CMS experiment, one of the detectors at the Large Hadron Collider.

dense QCD system

Single-process limit D—0O @—0p Pb—»@ ‘_ Ph Thermal limit

The,. ™
Guar%llan

The result is summarised in this colourful landscape.

iO n COI I iS i O n S) < share N>110, 1.OGeV/c<pT<3.OGeV/c .

Also seen In p-Pb collisions:

ALICE. PLB719 (2013) 29

ATLAS. PRL110 (2013) 18. 182302
CMS. PLB718 (2013) 795 ‘
LHCb. PLB762 (2016) 473

R(An,A¢)
o

AAAAAAAA
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https://www.sciencedirect.com/science/article/pii/S037026931300035X?via=ihub
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.182302
https://www.sciencedirect.com/science/article/pii/S0370269312011768?via=ihub
https://www.sciencedirect.com/science/article/pii/S037026931630572X?via=ihub

UNAM

Why are these systems interesting?

Paradigm 15 years ago
Small and large systems governed by totally different physics

vacuum dense QCD system

Single-process limit D—0O @—p Pb—»@ '_ Pb Thermal limit

The,.
Guardian

Discoveries at the LHC ...
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change our ideas about quarks, gluons and protons

] ] | ]
d e S C r I pt I O n (f I O W I n h e aVy — Jon Butterworth There was a special Cern seminar yesterday evening on some new results
Wed 22 Sep 2010 11.05 BST

from the CMS experiment, one of the detectors at the Large Hadron Collider.

-2
The result is summarised in this colourful landscape. 1071

i O n CO I I iS i O n S) < share N>110, 1.OGeV/c<pT<3.OGeV/c .

ALICE

® pp,\s=7TeV
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------ DIPSY
............. OS LHC

Also seen In p-Pb collisions:

ALICE. PLB719 (2013) 29

ATLAS. PRL110 (2013) 18. 182302 ST <
CMS. PLB718 (2013) 795 ¢ A gl
LHCDb. PLB762 (2016) 473
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Historically, consequence of
the temperature of the
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https://www.sciencedirect.com/science/article/pii/S037026931300035X?via=ihub
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.182302
https://www.sciencedirect.com/science/article/pii/S0370269312011768?via=ihub
https://www.sciencedirect.com/science/article/pii/S037026931630572X?via=ihub

Ultra small systems

Present

Small and large systems governed by totally different physics

Single-process limit

pP—O @—Pp

VaCuullxl
Collective phenomena observed in large 5 oo0es
systems can be identified in high- % oonk
multiplicity pp and p-Pb collisions .
o What about more dilute systems ? B
e.g. low multiplicity pp and UPC B

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)

Pb—»@ '<— Pb

ol

ALICE, arXiv:2504.02359 arXiv:2504.02359
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5

Thermal limit
dense QCD system

See Dushmanta Sahu

talk: 22/10/2025, 17:45

- @ALICE pp\/_ 13 TeV 50<|A77|<6O
- W 3D-Glauber+MUSIC+UrQMD '
- W PYTHIAS Shoving (g = 3)
L [/PYTHIAS8 Shoving (g = 40) N on- Zerp V2 )
| WPYTHIAS Ropes H —
- Low Multiplicity Template: N, < 10_:
_sessssesm—
fliﬁl | | 1 1 1 1 | IIIIIIII I 1 1 1 I—
10 20 30 40 50 60 70 80

Ny, (> 0.2 GeV/e, |r| < 0.8)
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https://arxiv.org/abs/2504.02359

(Ultra)small systems "?

Present
Small and large systems governed by totally different physics
Single-process limit D—0O @—p Ph Pb Thermal limit
vacuum dense QCD system
CO”eC-tlve phenOmena Observed In Iarge 60'0025_ IIIIIIII ALICE arXiv:2504, 02359_ See Dushmanta Sahu
: o : : o - EALICE ppF 13 TeV 50<|An|<60 : talk: 22/10/2025, 17:45
systems can be identified in high- %% 0002 H3D-GlaubersMUSIC+UrQMD
S o > 0'002: B PYTHIAS Shoving (g = 3) NOn Zer V2'
multiplicity pp and p—Eb collisions o5 E. Bvrine e 04 o ? L
o What about more dilute systems ? : § T 4w ALCE Prelminay
e.g. low multiplicity pp and UPC U H N I S v -
0.0005 |- LowMll < g . AKS, p-Pb 5 = 5.02 TeV —

- FF - ™ 60-80%, PLB 728 (2014) 25 -
o 0.6_— Ay ]

N, 04 -
— :
0.2 -
OO_I e e e P e P b by | ._
0 1 2 3 4 5 6 7 8

p. (GeV/c)

A/ Kg enhancement in y — Pb
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https://arxiv.org/abs/2504.02359

(Ultra)small systems

Present
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Small and large systems governed by totally different physics

Single-process limit
vacuum

pP—O @—Pp

Collective phenomena observed in large

systems can be identified in high-

multiplicity pp and p-Pb collisions

o What about more dilute systems ?
e.g. low multiplicity pp and UPC

If collective phenomena are due to

parton-parton interactions, then we

must observe the effects of the parton-

parton interactions

o Can we measure energy loss in small
systems?

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)

D>
ool._'

N
~

A (GeV/c X rad)™!
=
o0

Data
- PYTHIA

Pb—»@ '<— Pb

Anti-k R = 0.4, |17jet| <0.5
TT{20, 30} = TT{6, 7}
p%‘jet € (20, 40) GeV/c
Syst. uncert.

ALICE, JHEP 05 (2024) 229
XIO_3 UL BLLL B BLELELE BLRLELE BLELELE L
Z ALICEpp Vs =13 TeV ]
:— Charged-particle jets 7’2

j LELIML l LENLEL I LI I LELEL ' LELEL ' LI I LELEL) 1
-__+_ —e— Data
- Syst. uncert.

SE
1618 2 22242628 3

A@ (r

ad)

Thermal limit
dense QCD system

Selection bias
produces fake jet
quenching effects
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https://link.springer.com/article/10.1007/JHEP05(2024)229

(Ultra)small systems ¥ g

UNAM
Present
Small and large systems governed by totally different physics
Single-process limit D—Q @—p Ph Ph Thermal limit
vacuum dense QCD system
Collective phenomena observed in large —S&M Flattenicity is a
n W o o 8 A ILELELE AL ILELELE BLELELE LA B
systems can be identified in high- _ A=ty 4 PrOMIsIiNg venue to
C e .. '~ 6.4 Charged-particle jets 1) -
multiplicity pp and p-Pb collisions L anr-oenics 7] €Xplore the efiects
. X a8f oo e ~5A. Orti l.. PRD 107 (2023) 076012
o What about more dilute systems ? = ; r:zet:a: -
e.g. low multiplicit and UPC  2E sy meen 1 <& .PYTHIA8without CR
J _ PICILY PP 16 1O SF =PYTHIA 8 with CR ;
If collective phenomena are due to R 5 = EPOS LHC 25
. : S e e e 25 -
parton-parton interactions, then we Lsp— UM |
S ‘m - Syst. uncert. ] I
must observe the effects of the parton- T 1f- - - - - Mt -
. - ()54.|PYTI:HA8|||||_.: [ o 01/1p ]
parton interactions LT of 017 VOM —setoo ity
o Can we measure energy loss in small | e SN S D
systems? 05k, s

) 16182222426283
Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico) | A@ (rad) ALICE, PRD 111 (2025) 01201 9


https://link.springer.com/article/10.1007/JHEP05(2024)229
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.012010
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.076012

Filling the multiplicity gap (light ions)
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Present
Small and large systems governed by totally different physics
Single-process limit D—0O @—0p Ph Pb Thermal limit
vacuum \ dense QCD system
81'3:"'I"'I"'|"+'I"'|"'I"'I"'I"'IIII -
INM dpy (T 1o e DI
RA A —_ 1 1:_ — 70 p.Q.CD-based.erjergy loss model (arXiv:2505.14568) -
(Neon)dNPP/dpy A -
o8 | A}d; Large uncertainties,
ME e Eay 7 whether we see parton-
0.6 ALICE Preliminary ~ — energy loss in O-0O
= VS.=536TeV = .
0.5¢ v<os 1 collisions to be answered
0y e e 0 92 e 96 9s 20~ | IN the next months
p. (GeV/c)
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Timeline of ALICE upgrades el

HL-LHC —>

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

LS3: FoCal & ITS3 L.S4: ALICE 3

o Specific upgrades for Run 4 o New detector for Run 5

o TDRs approved in March 2024 o Lol reviewed in 2022

o Now proceeding towards final o SD reviewed March 2025
sensors in view of start of production

Letter of intent for

ALICE 3

. ITS3 TDR: cERN-LHCC-2024-003

Antonio Ortiz (MWPF 2025, Leon, Guanajuato, Mexico) 22



https://cds.cern.ch/record/2890281
https://cds.cern.ch/record/2890181

ALICE 3 detector g

UNAM

Novel and mnovatlve detectorconcept | " ALICE 3 SD: cern-LHCC-2025-002
o ‘ ) — - r ALICE 3

Outer Tracker

*‘% Compact and Ilghtwelght all-silicon

Inner Tracker

tracker

1) Retractable vertex detector B Py
4 Particle identification systems ED e B oo e
4) Large acceptance / £ '
g 120 ~ L —

% 100

O RICH

) | ALICE Run 2 ECal

3

e AT Magnet

S \ Absorber

E . AL'CER”“3 Muon identification —

e ALICE 3 Run 5-6

§ 0 AL|CE“|°ilm4\9CE rol

" Acceptance (An)X Pb-Pb interacton rate (kHz) 4 Superconducting magnet system / Continuous

read-out and online processing

Antonio Ortiz (MWPF 2025, Leon, Guanajuato, Mexico) 23


https://cds.cern.ch/record/2925455?ln=en

ALICE MX in the upgrades for HL-LHC (%)=

MID

Absorber MID layer1 MID layer 2
Inner radius (m) 220 301 311
Outer radius (m) 290 302 312
z range (m) 10 10 10.5
No. sectors in z 9 10 10
No. sectors in @ 1 16 16
Scint. bar length (cm) 99.8 123.5
Scint. bar width (cm) 5.0 5.0
Scint. bar thickness (cm) 1.0 1.0

Antonio BHIZ !MWHF !5!5 Eeon, Guanawa%o, Mexmo;

Goal: reconstruct J/ys from p1=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 (| y| < 1.25)

UNAM

Mexican proposal:

o Scintillator-based chambers (each
channel: 100x5x1 cms3 scintillator bar
equipped with WLS fiber and readout
with SiPM) [basellne option]

Instituto de ' :

Ciencias I e

Nucleares IR A
UNAM
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MID: test beam 2023
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0.12 —; : I
! _ ! _ _ | FNAL-NICADD bar
o 0.1 | Near region | Middle region | Away region
e Al a) N
C e} 0, 0, Hadron momentum
@ 0.08 B 7l ) —0.5 GeV/c
Lﬁ T! x 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 e o '] = L
ot—= B — L PR - RIS -
0 50 100 0 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)

—

Scintillatels

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

Antonio Ortiz (MWPF 2025, Leon, Guanajuato, Mexico) 25
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https://iopscience.iop.org/article/10.1088/1748-0221/19/04/T04006
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ML-based muon identification using a FNAL-NICADD
scintillator chamber for the MID subsystem of ALICE 3
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MID: test beam 2024
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MID: test beam 2025

o0 48 channels (<1mm bar spacing): FNAL
scintillator bar + Kuraray WLS fiber + SiPMs
(S14160-3050HS). Data acquisition: caen
DT5202

o Version 1 of FEC was tested

Fraction of acc. hadrons
AccXEff above 98% (ML) ~2.8% (70 cm absorber)
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_ - C0_1 8 o Data (BDT) —]
O 1 O — — — fit «eX?0%;0.032, y2/ndf=0.4 -
o r 1 .16 [ Extracted hadron suppression
= 0.8 = -
w T ] .14\ -
X _ _ 1 O \ ]
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ummary

Run 3 is well underway

ALICE 2 is fully commissioned: new
analysis with LHC Run 3 data

AN A RY T
e \9 NS

\ iy

Fundamental advances in QGP and
QCD physics

Further developments pursued
simultaneously

TDR: ITS3, FoCal in LS3

ALICE 3: the ultimate high-
density QCD experiment

MID Mexican proposal is going
well

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)

Thank you!
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% Transmutation (theory)

ALICE

7.7E-22s § 3.7E-21s m 1.6654s

— lons with the same A/Z ratio have the same rigidity
— 160 and ZONe are on A - 22 5.0E-225 1.075m

* Hadronic and e.m. interactions lead to

160, 14N, 12C, 9B, ®Be, °Li, “He, d g
(all except Be stable)

— What happens in the beam,

stays in the beam...

» Accelerator configured for a certain beam rigidity  [ws]e

F-20 F-21
11.163s 4.158s
0-19 0-20
26.88s 1351s
N -16 N-17 N -18 N-19
7.13s 4173s 619ms 271ms

C-16 Cc-17

747ms 193ms

B-12 B-13 B-14 B-15 B-16 B-17
20.20ms 17.33ms 12.5ms 9.93ms 5.08ms

+ Main contamination (from simulation): |2 |50 LHC Ly, simulation vs. time —_
He-O and O-He collisions | 2o o

. . 1x10%7 | 4He — ®Be
Experlrr.\ent.al asses§ment of these -5 | seio] / .
contaminations crucial A 7= — g
1H2-323y 1.':E-2425 2:E-252s ; ’ updated estimate in backup | — ™N

0 2 4 6 8 10 12 14 0

ALICE Results in Small Systems and Light lons - Jan Fiete Grosse-Oetringhaus
Antonio Ortiz (MWPF 2025, Leon, Guanajuato, Mexico) 30




FoCal Nﬁg?gs::z g

UNAM
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

FoCal-H

——
— ~

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

3.2<1<5.8

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

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

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

Antonio Ortiz (MWPF 2025, Leon, Guanajuato, Mexico) 31
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"Clencias
IT53 Nucleares
UNAM
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
structure

b4
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.
oo Y - b AN SO e oRItT \
A QLI | e i L | R
v'id, DU BT AL AR LTS ] PrAL
e \ SOA B . S " e
I ¥ e - - - " . b g
e 12T S ! — = 1 -
4 JEESUERTSS POV TS POE Lt =
P4 5 " r X
. . " PRGN
r 4 - - - - -
| -
] 8 5E ] . . 5 TR
be d . -
| - . -
-
! | - . - )
. 1 =
. 3:7 YN -5
=y
34
A 5
: s — et

:
ALY
........
“rrsved e

Cylindrical

structural

shell |
(CYSS)

TDR approved cERN-LHCC-2024-003 ; ALICE-TDR-021

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico) 32



https://cds.cern.ch/record/2890181

~ 400 . |
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=

4 What is the nature of interactions between
highly energetic quarks and gluons and the
quark-gluon plasma?

from QGP

4 To what extent do quarks of different mass
reach thermal equilibrium?

thermal radiation

#»How do quarks and gluons transition to
hadrons as the quark-gluon plasma cools
down?

4 What are the mechanisms for the restoration
of chiral symmetry in the quark-gluon
plasma’’

| -
O
all=
—
n ©
-
gu
c O
O O
O c
O O
S
-

Medium effects and | | Time-averaged
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LS2 upgrades: improved pointing resolution and larger data samples
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Time evolution & 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

—
S L
> 10 &/x 30 separation
(1) TOF (inner)
O TOF (outer)
- TOF (lorward)
Q_'- RICH (parral)
10 RICH (forward)

107

* SF: Spectral Function

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)
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Run5 &6
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Without p-a1l mixing— dip in thermal spectrum
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Exotic hadrons

Mass [MeV/c?]
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Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)

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

—~~ 2
. : 10
o Systematic measurement of hadron yields T 10F g . OP \S\=5.02 TeV 0-10% i
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Figure 5: Temperature evolution of vector and axial-vector spectral functions (non-linear realiza-

tion) [132].
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Important input to quarkonia production models
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Baryon to meson ratio: heavy quarks

ALICE, JHEP12(2023)086
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4p Baryon production larger in pp than e+e-
4 Baryon enhancement also present in

beauty sector
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https://link.springer.com/article/10.1007/JHEP12(2023)086
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.112003
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ALICE, PRD 110 (2024) 032014

QY branching ratios
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4p Charm baryon branching ratios: input to understanding charm baryon production
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Upgrades beyond LS4
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Measurements beyond Run 4

Further progress relies on

) Precision measurements of dileptons j : '
4 evolution of the QGP / mechanisms . \/‘

of chiral symmetry restoration in
the QGP

4 Systematic measurements of (multi-)heavy-flavoured hadrons
4ptransport properties in the QGP / mechanisms of
hadronisation from the QGP

4 Collectivity in small systems
4 ALICE 3 would open an unique opportunity
to fully understand the origin of collectivity &-|£—
in small systems |

p. (GeVic)

43

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)



Probes

% Heavy-flavour hadrons (pr — 0, wide 1 range)
4 vertexing, tracking, hadron ID

Instituto de ‘
Y Ciencias
' Nucleares
,‘ UNAM

 Dileptons (pr ~ 0.1 — 3 GeV/e, M,, ~ 0.1 — 4 GeV/c?)

4 vertexing, tracking, lepton ID

% Photons (0.1 — 50 GeV/c, wide 7 range)
1) electromagnetic calorimetry

% Quarkonia and Exotica pr — 0)
4 muon ID

M Jets
#ptracking and calorimetry, hadron ID

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)

{ Qualitative steps needed in |
detector performance and
statistics *
next-generation heavy-ion
e SXperiment ]
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Detector requirements (Lol)

Component Observables Barrel (|| < 1.75)

Forward (1.75 < || < 4)

Vertexing (Multi-) charm Best possible DCA resolution, Best possible DCA resolution,
baryons, opca ~ 1 ym at pr = 200 opca ~ 30 um at
dielectrons MeV/c, n = 0 pr = 200 MeV/c, n = 3
Tracking (Multi-) charm o, Ipr~1-2 %
baryons, -
dielectrons,
photons ...
Hadron ID  (Multi-) charm 7/ K/p separation up to a few GeV/c
baryons
Electron ID  Dielectrons, Pion rejection by 1000x
quarkonia, top to 2-3 GeV/c
)(01(3872)
Muon ID Quarkonia, Reconstruction of J/y at rest,
X1(3872) i.e. muons from pr = 1.5 GeV/catny = 0

Antonio Ortiz (MWPF 2025, Ledn, Guanajuato, Mexico)
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Detectors

Retractable Si-pixel tracker:
Opos X 2.5 pm,
R~ 5 mm,
X/ Xy =~ 0.1 % for the first layer
Silicon pixel tracker:
Opos ~ 10 pm,
R, ~ 80 cm,

~ + 4 m,
X/ Xy~ 1% perlayer
Time of flight: o,,¢ & 20 ps
RICH: n = 1.006 — 1.030,
oy ~ 1.5 rad

Time of flight: 6, & 20 ps
RICH: n =~ 1.006 — 1.030,
oy~ 1.5 rad

Steel absorber: L &~ 70 cm

muon chambers (scintillators,
RPCs or MWPC)
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