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Overview of Sessions this week
Tuesday:
1. Joint MDI and detectors: Vertex detector, LumiCal, and Integration
2. Joint MDI and Software and Detectors: Beam backgrounds
3. Detectors: Tracking and vertexing
Wednesday:
4. Detectors: Detector concepts, large-scale structures and cryostats
5. Joint session Detectors and Software
6. Detectors: PID, Calorimetry
Thursday:
7. Joint Software, Physics Performance & Detectors: reconstruction I
8. Joint Software, Physics Performance & Detectors: reconstruction II
Friday:
9. Satellite meeting: preparing detector EoIs
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https://indico.cern.ch/event/1439509/timetable/#b-597035-joint-mdi-and-detecto
https://indico.cern.ch/event/1439509/timetable/#b-597036-joint-mdi-and-softwar
https://indico.cern.ch/event/1439509/timetable/#b-597009-detectors-tracking-an
https://indico.cern.ch/event/1439509/timetable/#b-597010-detectors-detector-co
https://indico.cern.ch/event/1439509/timetable/#b-597016-joint-sessions-detect
https://indico.cern.ch/event/1439509/timetable/#b-597011-detectors-pid-calorim
https://indico.cern.ch/event/1439509/timetable/#b-597022-joint-software-physic
https://indico.cern.ch/event/1439509/timetable/#b-597032-joint-software-physic
https://indico.cern.ch/event/1439509/timetable/#b-597055-satellite-meeting-pre


Lumi Cal
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Lumical - residual B field effects

AlBeMet as cooling manifold material lowers energy deposited in LumiCal
Energy radiated via incoherent pairs might warrant shielding (below the 
LumiCal acceptance) - to be studied in more detail
Big progress overall on beam backgrounds, but need more integrated 
framework for accelerator/detector simulations 

Mogens Dam

https://indico.cern.ch/event/1439509/timetable/#b-597036-joint-mdi-and-softwar
https://indico.cern.ch/event/1439509/contributions/6289580/attachments/2995155/5277012/250114_Wshp8_Lumi.pdf


Vertex Detector
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Status of the ALICE ITS3 development

ITS3 is the current gold standard in MAPS development
Shorts observed in monolithic stitched sensors (MOSS) understood & expected to be mitigated
Bent sensors show no performance degradation from flat chips, promising in-beam performance
First fully functional, full-sized prototype sensor (MOSAIX) will be submitted early 2025!

Marius Wilm 
Menzel

https://indico.cern.ch/event/1439509/contributions/6298251/attachments/2994292/5275244/25_01_14_ITS3_status_FCC.pdf
https://indico.cern.ch/event/1439509/contributions/6298251/attachments/2994292/5275244/25_01_14_ITS3_status_FCC.pdf
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Curved VDX layout, performance 
and constraints

Use (B) physics benchmark to evaluate impact of detector change
Four cylindrical layers ensure ≥ 3 hits, minimise sensor periphery impact
Factor 3 improvement in X0 at cos(θ) = 0, but need forward design, services,...
No MAPS exists yet that can fulfil all FCC-ee vertex requirements simultaneously

Armin Ilg

https://indico.cern.ch/event/1439509/contributions/6289581/attachments/2995068/5276555/Curved%20VDX%20layout,%20performance%20and%20constraints_Armin%20Ilg.pdf
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FCC-Seed : a Snail-shape vErtEx 
Detector for FCCee

Use bent MAPS ladders, competitive for material budget and full azimuthal 
acceptance
Dedicated R&D for MAPS, participation in Octopus project, DRD3&7
Coherent development of sensors, mechanics, integration and simulation

Auguste 
Besson

https://indico.cern.ch/event/1439509/contributions/6298248/attachments/2994970/5277248/FCCee-SEED_FCCworkshopJan25-3.pdf
https://indico.cern.ch/event/1439509/contributions/6298248/attachments/2994970/5277248/FCCee-SEED_FCCworkshopJan25-3.pdf
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Vertex Detector Cooling simulations

Have model simultaneously simulating all 3 layers of baseline Si vtx det
Max. ∆T (air @ 10 m/s, sensors): 10° C for layers 3 & 2; 20° C for layer 1 
Air has the potential to cool the vtx det, need to optimize layer 1&2 inlets

Giorgio 
Baldinelli

https://indico.cern.ch/event/1439509/contributions/6289579/attachments/2995130/5276700/Baldinelli.pdf
https://indico.cern.ch/event/1439509/contributions/6289579/attachments/2995130/5276700/Baldinelli.pdf


Main Tracking
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Large area silicon detectors for FCC

Many international projects on (CMOS) Silicon sensors for FCC tracker underway: DRD3 WP1
Various technologies under study, from 180nm down to 55nm (mostly 65nm)
Radiation hardness up to 3x1015 neq/cm2 demonstrated already
FCC-hh fluences are a challenge, but can be met on the time scale given

Ulrich Parzefall

https://indico.cern.ch/event/1439509/contributions/6298262/attachments/2995574/5277651/Parzefall_FCCWorkshopJan25-meeting_v11.pdf
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Time Projection Chamber

CEPC Reference Detector usesTPC for high energy running (10 years of HZ + 6 years of 
top)
Large (cm!) distortions from ion space charge when running at Z pole - 
operability at FCC-ee luminosities is being actively investigated (MDI mods, corrections)

Paul Colas
Victor Schwan

https://indico.cern.ch/event/1439509/contributions/6298263/attachments/2995566/5277496/20250114-FCC8TPC.pdf
https://indico.cern.ch/event/1439509/contributions/6298323/attachments/2996109/5279050/2025-01-beamstrahlung_in_ILD_FCC_Physics.pdf
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Straw tube tracker for FCC-ee

A new FCC-ee gaseous tracker option proposed, effort embedded in DRD1 WP3
Strong synergies with drift chamber studies (gas, front-end electronics, dE/dx(dN/dx))
First test beam results, ongoing effort on detector layout and optimization

Chihao Li

https://indico.cern.ch/event/1439509/contributions/6298270/attachments/2995600/5277545/StrawTracker_FCC_Physics_WorkShop.pdf


PID & Calorimetry
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ARC concept for a compact 
RICH detector

ARC provides accurate particle identification for FCC-ee detector concepts, integration 
into CLD full sim chain is ongoing
Pressurized Xenon can be an alternative to C4F10  
First ARC prototype to be delivered in 3 years in framework of DRD4

Alvaro 
Tolosa-Delgado

https://indico.cern.ch/event/1439509/contributions/6298368/attachments/2996481/5279241/fccphysweek25_ARC_atd_v3.pdf
https://indico.cern.ch/event/1439509/contributions/6298368/attachments/2996481/5279241/fccphysweek25_ARC_atd_v3.pdf
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Noble liquid calorimetry

New large-scale electrode prototype in fabrication at CERN PCB Lab (Jan 2025)
Advanced full simulation enables electrode design optimization
Good progress in mechanics, end-caps concept, starting cold readout electronics efforts 

Nicolas 
Morange

https://indico.cern.ch/event/1439509/contributions/6298369/attachments/2996841/5279961/2025-01-15_NobleLiquidFCCPED.pdf
https://indico.cern.ch/event/1439509/contributions/6298369/attachments/2996841/5279961/2025-01-15_NobleLiquidFCCPED.pdf
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Si and SiPM-on-Tile: scalability

CMS High-GranularCalorimeter (HGCAL) as current construction example - 6M channels 
with energy, position, timing!
Hexagonal silicon modules & scintillator tiles w/ silicon photomultipliers for readout
Production starting in 2025 - we should listen very closely to lessons learned!

Matthias Komm

https://indico.cern.ch/event/1439509/contributions/6298370/attachments/2996560/5279404/fcc_hgcal.pdf
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Crystals - CalVision/MaxiCC

Separating Cherenkov and Scintillation light using Wavelength Filters and Time structure 
(waveform analysis) depending on scintillating material
First time, heavy glasses have been used in a beam test! Targets a homogenous HCAL
DESY test beam comfortably surpasses goal of > 50 Cherenkov photoelectrons / GeV

Grace 
Cummings

https://indico.cern.ch/event/1439509/contributions/6298375/attachments/2996566/5279424/GCummings_FCCPhysics_2025.pdf
https://indico.cern.ch/event/1439509/contributions/6298375/attachments/2996566/5279424/GCummings_FCCPhysics_2025.pdf
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TileCal

Design based on alternating steel and scintillator layers (similar to ATLAS TileCal) with SiPM readout
Ongoing work to build testbeam modules
First version of the TileCal barrel and endcap is implemented in the simulation within key4hep framework
Ongoing work to implement PandoraPFA in ALLEGRO simulation

Archil 
Durglishvili 

https://indico.cern.ch/event/1439509/contributions/6298377/attachments/2996549/5279429/FCC_ALLEGRO_TileCal.pdf
https://indico.cern.ch/event/1439509/contributions/6298377/attachments/2996549/5279429/FCC_ALLEGRO_TileCal.pdf


Solenoid / Cryostat
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Solenoid detector magnets for FCC-ee

2 T => high energy densities comparable to the CMS solenoid => high mechanical stress in conductor

Production of aluminum stabilized Nb Ti conductor technology used so far stopped => mitigation efforts at CERN to 
re-establish production; High Temperature Superconductor tech. might be an alternative, but needs more studies

History of ATLAS + CMS magnet projects: 15 years from start of engineering design to completion of commissioning

Matthias 
Mentink

https://indico.cern.ch/event/1439509/contributions/6298299/attachments/2996283/5278864/Mentink%20Cure%20Dudarev%20Superconducting%20solenoid%20detector%20magnets%20for%20FCC-ee%208th%20FCC%20Physics%20Workshop,%20final,%2015-1-25.pdf
https://indico.cern.ch/event/1439509/contributions/6298299/attachments/2996283/5278864/Mentink%20Cure%20Dudarev%20Superconducting%20solenoid%20detector%20magnets%20for%20FCC-ee%208th%20FCC%20Physics%20Workshop,%20final,%2015-1-25.pdf
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Light composite material cryostats

Carbon Cryostat R&D for future detectors within CERN EP R&D, collaborating to develop a 
larger-scale cryostat demonstrator (1m3) with the Superconducting Magnet Group and the LAr 
Calorimeter Groups
Liner-less carbon sandwich wall offers a significant advantage in terms of material budget and 
thickness when compared to more conventional aluminum solutions.

Corrado 
Gargiulo

https://indico.cern.ch/event/1439509/contributions/6298300/attachments/2996368/5279018/20250115_CRYOSTAT.pptx
https://indico.cern.ch/event/1439509/contributions/6298300/attachments/2996368/5279018/20250115_CRYOSTAT.pptx


Muon System
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Muon Detector Technologies 
for FCC-ee

Aim for precision position measurements from drift tubes, fast timing information 
from scintillators, using cost-effective (inexpensive to construct, <100k channels) 
mature technologies, reliable and robust to operate
Considering repurposing of ATLAS (s)MDT chambers (tubes glued together)

Jianming Qian

https://indico.cern.ch/event/1439509/contributions/6298301/attachments/2996052/5278478/FCCeeMuon250115.pdf


Detector Concepts
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CLD / ILD rationale and full-sim 
based studies

ILD and CLD are closely related detector concepts, with CALICE imaging calorimeters
Complete reconstruction code for both is available in Key4hep - easy plug&play, adding 
new sub-detectors
Full-simulation is needed for full performance studies (esp. using AI/ML algorithms)

Frank-Dieter 
Gaede

https://indico.cern.ch/event/1439509/contributions/6298364/attachments/2996508/5279389/gaede_cldild_fullsim.pdf
https://indico.cern.ch/event/1439509/contributions/6298364/attachments/2996508/5279389/gaede_cldild_fullsim.pdf
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IDEA: rationale, full simrec focus

IDEA concept is evolving - new “crystal EM calorimeter before solenoid” baseline
Full geometries/sensitive detectors available for both old and new calorimetry options
Ongoing effort on digitization and reconstruction algorithms

Lorenzo 
Pezzotti

https://indico.cern.ch/event/1439509/contributions/6298365/attachments/2996483/5279245/lopezzot_8FCCPW.pdf
https://indico.cern.ch/event/1439509/contributions/6298365/attachments/2996483/5279245/lopezzot_8FCCPW.pdf
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ALLEGRO: rationale, full simrec focus

Actively soliciting suggestions for sub-detectors complementing noble liquid calorimetry
Full implementation of “reference" detector model in DD4hep/key4hep recently completed 
(using IDEA tracking)
Further work on reconstruction, physics performance studies, detector design optimisation

Giovanni 
Marchiori

https://indico.cern.ch/event/1439509/contributions/6298366/attachments/2996487/5279251/2025_01_15%20-%20The%20ALLEGRO%20detector%20concept%20and%20its%20full%20simulation.pdf
https://indico.cern.ch/event/1439509/contributions/6298366/attachments/2996487/5279251/2025_01_15%20-%20The%20ALLEGRO%20detector%20concept%20and%20its%20full%20simulation.pdf
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Ideas on getting started with 
FCCee TDAQ activities

Triggerless system is not a foregone conclusion
Different scenarios outlined to solicit input from sub-detectors
Need a systematic evaluation enabling an early decision on a system 

Steven 
Schramm

https://indico.cern.ch/event/1439509/contributions/6298313/attachments/2996123/5278591/Ideas%20on%20getting%20started%20on%20FCCee%20TDAQ%20activities.pdf
https://indico.cern.ch/event/1439509/contributions/6298313/attachments/2996123/5278591/Ideas%20on%20getting%20started%20on%20FCCee%20TDAQ%20activities.pdf
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Detector integration and maintenance

Currently preferred detector opening scenario: transversal shift of full detector, 
longitudinal opening of the detector solid endcaps => maximise detector access time! 
To enable four FCC-ee detectors of same size, would need alcove in small caverns 
and/or enable off-center ee beamline (or make all caverns the same width). 

Andrea Gaddi

https://indico.cern.ch/event/1439509/contributions/6289582/attachments/2995008/5276448/FCC-ee-Detector-Integration-and-Maintenance.pdf


Summary
● Increasing level of activity on both the sub-detector and detector 

concept level in the past year - let’s keep that trajectory!
● New ideas for (sub-)detectors being pursued - more are welcome!
● Need to move towards full simulation and reconstruction to evaluate 

detector (concept) performance - and validate with prototypes, think 
about engineering and integration: 
Plenty of work for the pre-TDR phase!

● Community starting to come together 
for EoIs, see satellite meeting tomorrow.
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https://indico.cern.ch/event/1439509/timetable/#b-597055-satellite-meeting-pre
https://docs.google.com/spreadsheets/d/1iHTDN1TJpfk_sDrYm7HrY8zuQxfDZj4MtFooziXq5rQ/edit?gid=0#gid=0



