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SOME HIGHLIGHTS OF ONGOING ANALYSES

o Jets are robust probes to QGP
o Jet energy flow suppression in heavy-ion

collisions — narrowing jet energy profile

© (Compared to predictions to infer jet-
medium interactions
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SOME HIGHLIGHTS OF ONGOING ANALYSES

o Jets are robust probes to QGP © Probing early stage EM field of QGP
o Jet energy flow suppression in heavy-ion o Charge dependent directed flow
collisions — narrowing jet energy profile © No significant splitting observed at
o Compared to predictions to infer jet- different centralities
medium interactions o New constraints on EM fields effects
_ jet _jet == —
Apr = Py, = P %VI — v{l - V{l\
— + ) -
§ 10 [ I | | Positively Negatively
& °C pp acrons adrons
~ 6 [_] Pb-Pb Recoil-off 0.2 x10™
o ° ___| Pb-Pb Recaoil-on ' ' ' ' ' ' '
N R - Pb-Pb, s, = 5.36 TeV
3 F Ch'Pa(f;E_C;le jets, anti-ky, n _1<0.5  _ ¢ Mean slope to stat.
| 60 <p ' <80 GeV/c 0.1 1 osys.
3 t
ALICE ) > 0 +; ------ I— + -------------- s e R o
T —— ppVs=13TeV _ 3 {
0.8 | e, - |
| —4— Pb-Pb s, =5.02 TeV <&
0.7
0-6‘.1....|..l\.lN.|....|....|....|....|..‘ -0.1 "
Q O_'I'"'I""I""I""I""I""I"_ qy
ﬁé 8 02F = 4
O - . 0.2 1 1 1 l | 1
-1 04 = =i Pythia baseline = 10 20 30 40 50 60
B R CR Centrality (%)
Wider jets o

Nikhef Jamboree 12th May 2026 Nik|hetf




SOME HIGHLIGHTS OF ONGOING ANALYSES

o Jets are robust probes to QGP © Probing early stage EM field of QGP ° F_= angular correlations in Run3 pp
o Jet energy flow suppression in heavy-ion o Charge dependent directed flow o Probe for hadronization mechanism
collisions — narrowing jet energy profile © No significant splitting observed at described by Lund string model
o Compared to predictions to infer jet- different centralites o Current models can’t still describe
medium interactions © New constraints on EM fields effects strange baryons hadronization
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SOME HIGHLIGHTS OF ONGOING ANALYSES

o Jets are robust probes to QGP © Probing early stage EM field of QGP ° F_= angular correlgie=gin Run3 pp
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ITS3 10.24 GB/S SERIALIZER AND FAST LINK

Nikhef ET designed the 10.24 Gb/s serializer circuit for high-speed data transmission
o Crucial component for the ITS3 sensor

3 o Many thanks for the excellent work to the ET team!!

@ / oo © Has been produced within the second wafer Engineering Run and now bonded on
| Fines 0 020 40 L the carrier-board - |
CERN-LHCC-2024-003 ; ALICE-TDR-021 ’ " o) Ready to be tested

replace innermost 3 layers ITS 2

Enclustra — —
Commermal FPGA

ALICE2.1

RUN 1 RUN 2 RUN 3 RUN 4 , l[, Htigny BN
2009-2013 LS1  5015-2018 LS2  2022-2025 2029-2032 LS4 R - G
PP. PP, PO-FD Z PP, p-Pb, Xe-Xe pm/ _ PP,p-0,0-0, p-Pb, PP P, p-Pb, Pb-Pb / Yy _CU'SIO.“-
»>
High Lumi for lons N * More details were presented in the techno-tour on Monday

HL-LHC

Nikhef Jamboree 12th May 2026 == \ iEE\ ef




3:5§Layoutv3b' T ¥ e S /4
ALICE3 (2036 - ) e INCE LN e

Absorber
Magnet

ECAL
RICH

Muon chambers
FCT

y[m]

ERN-LHCC-2022-009

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 J2034 2035 2036 2037 2038 2039 2040 2041
TOF

Tracker
Vertex detector

* Mechanics:

* Design, simulation, tooling and later production
 Micro-electronics:

« Sensor design (analog + digital) simulation and
characterization

« DAQ and readout
« Reconstruction:

 ACTS based software for performance studies for the TDR
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ALICE3: OUTER DISKS DESIGN AND COOLING

Measured temperature along stave

o 50 : :
i b o o
= 403 _— 4(:)mW/cm2, air in 21 degree, speed 10m/s
i
i —@- = ;
i 25— :
15I_ l l 2i0 l l L 4&) — : 6-10 — l 8i0 l l l 1(j)O ’ — 1é'0 l
© Many thanks to the MT for the results!!
© Mechanical design O Test setup deployed at Nikhef O Positive first results:
progressing well O Test air inflow © Module temperature at end
o \ertically mounted staves configurations for heat of stave of 33 C achievable

transfer optimization

Nikhef Jamboree 12th May 2026 \ iEI] ef




ALICE3: OUTER DISKS DESIGN AND COOLING

Measured temperatus=="" tave
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o M - est setup deployed at Nikhef O Positive first results:
pr _— o Test air inflow o Module temperature at end
o B staves configurations for heat of stave of 33 C achievable

transfer optimization
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ALICES3: SIMULATION AND TRACKING
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 Integration of design in ALICE O2 simulation

 Developed a set of tools, tracking recipes and
algorithms for ALICE 3 and TDR
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ALICE3: SIMULATION AND TRACKING —

. 2026 ACTS Developer Workshop hosted at Nikhef

- Strong tracking expertise and active engagement with the international
) tracking community.
|
, hitps://indico.cern.ch/event/1577742/
Ii. o — @
1

o |

o || . < 7 " cooperations
| / e aY

a he a IS, project HSF

e | 4. openlab

\

The 2026 Edition of the ACTS Workshop! will take place at NIKHEF from April 20th to April 23rd,

N followed by a hackathon-style April 24th.
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ALICES3: ML-BASED LOW MOMENTUM TRACKING

@)555rs%-
2] Tae S, K (

¢ ..“ 0.“-.*‘... on P
\ Tracker Data (a) Graph Construction (b) Edge Classification (c) Track Construction (d) Segment matching
|
Typical GNN pipeline (Figure from IRIS-HEP webpage)
] ] ] ] agn 1.0-
* First studies of ML-based low-pT tracking in silicon detectors
0.8 gl
] ] ] ] ] ] ] "!'1
 Highly challenging signatures with strong material interactions, where > W.rw'f‘*'*
. . . - . . . - Y 0.6 - HIH
conventional algorithms become inefficient and computationally intensive G >0 e E
O
= 0.4 #
* Promising early results with high track-finding efficiency for strongly +
. " HIH -
Splrallng eleCtrons 0.2 - - kil -y — B+ Triplet seeding
i HiH H H+ Triplet seeding + CKF
4+ GNN + SegmentGNN
o0 o1 02 03 04 05

Nikhef Jamboree 12th May 2026 \ iEI] ef




CONCLUSIONS

o 2025 was a productive year for the group
© Physics analyses are very mature and are in paper proposal stage
o Mechanics, Hardware and R&D activities progressed well and cover many crucial areas in the ALICE upgrades

o Several new activities covering ALICES3 design and performance studies have started targeting the Outer
Tracker TDR

e . ITS3
— TOF
Superconducting gicH C
magnet system

) s
- E  ALICE Preliminary  « PromptA:  ® Prompt D°
=

- Pb-Pb, 30-50% Transport models, {5, = 5.02 TeV
< 0.25F V5 =536TeV Bravwa: Prawwo

cccccccc

2 4 6 8 10 12 14 16 18 20 22 24
P, (GeV/c)

999999999999

ALICE2.1

RUN1 RUN 2 RUN 3 RUN 4
2009-2013 LS1 2015-2018 L2 2022-2025 LS3  2029-2032 LS4
PP, p-Pb, Pb-Pb / PP, p-Pb, Xe-Xe pb_pt[ ~_ PP,pO,0-0,p-Pb, Pb’-/Pf( o PP, p-Pb, Pb-Pb / )
High Lumi for lons
HL-LHC
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THANKS FOR THE —
ATTENTION TO THIS
MATTER Pierfrancesco Butti (PF)






THE ALICE PROGRAM (TBD)

SEmmsiAw. Y myvi mom ava$h

e Dutch ALICE group (Nikhef+UU) is
participating in the ALICE experiment
at the LHC as a leading group

. »
ket 0

= Leading positions in ALICE - .

= Very productive in data analysis using
different probes of the quark-gluon
plasma:

- our group produced the most cited
publications

= Significant and visible contribution to
the detector hardware

= Succesful in obtaining grants

The ALICE Collaboration: 40 countries, 163 institutes, ~1900 members
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The heavy ion collision

‘. T~01fm/c T~11fm/c T~10 fm/c T~ 10" fm/c

— — J — - ——— — — — e - i — - — P — - - -~ - -— — - p—

Initial and pre-equilibrium Hadronisation
phase

*od

QGP phase Hadronic phase
and rescattering

NIKHEF Jamboree a.grelli@uu.nl 20/5/2025 "E Nik[hef




History of the Universe

The heavy ion collision

Quantum
Fluctuations

Radiu of the Visible Universe
*“Protons lquméd.\ -
g N'uclga’r F,usjion Begins %

" ‘Nuclear.Fusion Ends
Cosmic Microwave Background
Dark Ages
First Stars & 'Galaxies Form
Modern Universe

0.01s 3 min 380,000 yrs 200 Million yrs 13.8 Billion yrs
Age of the Universe

BICEP2 Collaboration/CERN/NASA

Initial and pre-equilibrium Hadronisation
phase

QGP phase Hadronic phase
and rescattering
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Recapture of large angle S ET T T T T T
radiation 3 o [ JEWEL JETSCAPE -
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Q:E 3 Ch-particle jets, anti-k-, In I <05 _
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Wider jet suppression

Jets (collimated spray of particles): produced early by hard O; - 4 ppis=13TeV , = -
scattering and robust probes to QGP properties 07 I —#— Pb-Pb sy =5.02 TeV = -
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Compared to predictions which model properties of the medium,
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ITS3 (VERY WIP)

~ CERN10Flex—

carbon foam

3 sensors (MAPS)
wafer-scale (stitched)
thinned to O(20-40) um
bent to cylindrical shape

CERN-LHCC-2024-003 ; ALICE-TDR-021
replace innermost 3 layers ITS 2
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Marcel provides bullets / photo of the new setup
Add some bullets of explanation
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analog pixel test structure cold setup at Nikhef

ALICE3: INSTRUMENTATION =y
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O First sensors targeting ALICES3 Inner and
Outer Tracker are being delivered

: 'I St “
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o Setup at Nikhef being completed / in
commissioning phase

o Strong involvement in testbeams at PS /
SPS
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0 Massive test campaign of more than 100 B ey

sensor variants ahead! - AN o VTN R
- e 5 | = -La | felescope with cold box

for Device Under Test
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