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SOME HIGHLIGHTS OF ONGOING ANALYSES
Jets are robust probes to QGP 

Jet energy flow suppression in heavy-ion 
collisions  narrowing jet energy profile

Compared to predictions to infer jet-
medium interactions

→
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No significant splitting observed at 
different centralities

New constraints on EM fields effects
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Don’t miss the talk on the latest results on ALICE Dilepton Flow   

by Pieter van Asseldonk

https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/
https://indico.nikhef.nl/event/7799/contributions/30455/


Nikhef Jamboree                                                  12th May 2026                                                           PF                                                                                                       7

ITS3 10.24 GB/S SERIALIZER AND FAST LINK

* More details were presented in the techno-tour on Monday

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

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

Has been produced within the second wafer Engineering Run and now bonded on 
the carrier-board 

Ready to be tested
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ALICE3 (2036 - )

•  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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•  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

ALICE3 (2036 - )

z
Broad involvement across all 
domains, with a coherent and 
synergistic effort
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ALICE3: OUTER DISKS DESIGN AND COOLING

Mechanical design 
progressing well 

Vertically mounted staves

Test setup deployed at Nikhef 
Test air inflow 
configurations for heat 
transfer optimization

Positive first results: 
Module temperature at end 
of stave of 33 C achievable

Many thanks to the MT for the results!!
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For the latest news on ALICE Instrumentation   

see Elena Dall’Occo’s talk!
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ALICE3: SIMULATION AND TRACKING

•  Integration of design in ALICE O2 simulation 

•  Developed a set of tools, tracking recipes and 
algorithms for ALICE 3 and TDR 

•  Integration of ACTS (“A Common Tracking 
Software”) library in O2  
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ALICE3: SIMULATION AND TRACKING

•  Integration of design in ALICE O2 simulation 

•  Developed a set of tools, tracking recipes and 
algorithms for ALICE 3 and TDR 

•  Integration of ACTS (“A Common Tracking 
Software”) library in O2  

•  2026 ACTS Developer Workshop hosted at Nikhef  
•  Strong tracking expertise and active engagement with the international 
tracking community.
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ALICE3: ML-BASED LOW MOMENTUM TRACKING 

•  First studies of ML-based low-pT tracking in silicon detectors 

•  Highly challenging signatures with strong material interactions, where 
conventional algorithms become inefficient and computationally intensive 

•  Promising early results with high track-finding efficiency for strongly 
spiraling electrons
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CONCLUSIONS
2025 was a productive year for the group 

Physics analyses are very mature and are in paper proposal stage 

Mechanics, Hardware and R&D activities progressed well and cover many crucial areas in the ALICE upgrades 

Several new activities covering ALICE3 design and performance studies have started targeting the Outer 
Tracker TDR 



THANKS FOR THE 
ATTENTION TO THIS 
MATTER Pierfrancesco Butti (PF)
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THE ALICE PROGRAM (TBD)



NIKHEF Jamboree                                     a.grelli@uu.nl                                                     20/5/20252

The heavy ion collision

ALICE
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Jets (collimated spray of particles): produced early by hard 
scattering and robust probes to QGP properties 

Mean jet energy flow suppression in heavy-ion collisions increases 
with jet radii.  

 narrowing of jet energy profile 

Compared to predictions which model properties of the medium, 
its evolution, and the jet–medium interaction

→



Nikhef Jamboree                                                  12th May 2026                                                           PF                                                                                                       22

ITS3 (VERY WIP)

CERN10 Flex

Nikhef7: Serialiser analog core

Marcel provides bullets / photo of the new setup 
Add some bullets of explanation
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ALICE3: INSTRUMENTATION
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A R T I C L E I N F O

Keywords:
MAPS
Solid state detectors
Silicon
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Particle detection
Test beam

A B S T R A C T

Analogue test structures were fabricated using the Tower Partners Semiconductor Co. CMOS 65 nm ISC process.
The purpose was to characterize and qualify this process and to optimize the sensor for the next generation
of Monolithic Active Pixels Sensors for high-energy physics. The technology was explored in several variants
which differed by: doping levels, pixel geometries and pixel pitches (10–25 ωm). These variants have been
tested following exposure to varying levels of irradiation up to 3 MGy and 1016 1 MeV neq cmε2. Here the results
from prototypes that feature direct analogue output of a 4 ϑ 4 pixel matrix are reported, allowing the systematic
and detailed study of charge collection properties. Measurements were taken both using 55Fe X-ray sources
and in beam tests using minimum ionizing particles. The results not only demonstrate the feasibility of using
this technology for particle detection but also serve as a reference for future applications and optimizations.

1. Introduction

The use of commercial CMOS imaging sensor technologies for par-
ticle sensors in High-Energy Physics (HEP) was successfully demon-
strated over the last decade with the notable examples of STAR PIXEL
[1,2] (based on ULTIMATE also known as MIMOSA28 sensors), and the
ALICE ITS2 [3–5] (based on ALPIDE sensors).

This motivated the ALICE experiment and CERN EP R&D [6] to
set out a program to investigate the use of the 65 nm CMOS Image
Sensor (65 nm ISC) technology of Tower Partners Semiconductor Co.
(TPSCo) [7] for future vertex and tracking detectors. Following a
sensor optimization employing the same principle as for the 180 nm
technology [8], several test chips were designed and fabricated in a
first run to study charge collection properties and qualify the 65 nm
technology for HEP.

The foreseen upgrade of the ALICE Inner Tracking System, ITS3 [9],
proposed for installation in 2026–2028 during the Long Shutdown 3
(LS3) of the Large Hadron Collider (LHC) at CERN, will be the first
application of this technology in HEP. Important requirements for this
application are a spatial resolution better than 5 ωm, particle detection
efficiency larger than 99% after an exposure to ϖ10 kGy of Total
Ionizing Dose (TID) and 1013 1 MeV neq cmε2 of Non Ionizing Energy
Loss (NIEL). The ALICE 3 Vertex Tracker proposed to be installed
during the LHC LS4 in 2033–2034, will impose even more aggressive
requirements for Monolithic Active Pixels Sensors (MAPS), including a
radiation tolerance of ϖ300 kGy and 1.5 ϑ 1015 1 MeV neq cmε2 per
year of operation [10].

2. The Analog Pixel Test Structure, APTS

The APTS is a 1.5 mm ϑ 1.5 mm prototype chip, produced in the
TPSCo CMOS 65 nm ISC technology, containing a matrix of 4 ϑ 4 pixels.
Each pixel is equipped with an analogue output individually buffered
and connected to an output pad, to provide full access to the time
evolution of the signal. The matrix of these 16 pixels is surrounded
by a ring of dummy pixels to minimize distortion of the electric field.

Fig. 1. Photo of the APTS chip under a microscope.

Table 1
Main characteristics of the APTS silicon sensors.

APTS

Die size 1.5 mm ϑ 1.5 mm
Matrix 6 ϑ 6 pixels
Readout Direct analogue of central 4 ϑ 4 pixels
Pitch 10, 15, 20 or 25 ωm
Design Standard, mod., mod. with gap
Split 1, 2, 3, 4
Variant Ref., larger n-well, smaller p-well, finger p-well

The chip was produced with four different pixel pitches: 10, 15, 20 and
25 ωm.

The APTS allows reverse substrate voltages in the range of 0 to ε5 V.
Fig. 1 shows a photo of the chip under the microscope, and Table 1 re-
ports its main characteristics, together with its several versions detailed
below.

The pixel and process optimization to enhance the sensor perfor-
mance in the 180 nm TowerJazz imaging technology [8,11,12] formed
the basis for the process optimization in the TPSCo CMOS 65 nm ISC
technology. Fig. 2 shows schematic cross-sections of three different
sensor designs implemented in different versions of the APTS:
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analog pixel test structure cold setup at Nikhef

telescope with cold box 
for Device Under Test

First sensors targeting ALICE3 Inner and 
Outer Tracker are being delivered 
 

Setup at Nikhef being completed / in 
commissioning phase 
 

Strong involvement in testbeams at PS / 
SPS 
 

Massive test campaign of more than 100 
sensor variants ahead!



ALICE  
in The Netherlands 


