


4 SESSIONS  - 21 TALKS

Many interesting things and very difficult to summarize in ~20´
This talk represents ”my view” and “my interpretations”  
Sorry to the speakers for the bias and any possible error/misinterpretation

Thanks to all the speakers for the very nice presentations



VERTEX DETECTORS – CMOS TECHNOLOGIES. SOME R&D ACTIVITIES & 

DETECTOR DESIGNS

MIMOSIS-2.1: 

performance

OCTOPUS : Optimized CMOS Technology fOr Precision in Ultra-thin Silicon

H2M (Hybrid-to-Monolithic) 65 nm CMOS 
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VERTEX DETECTORS – CMOS TECHNOLOGIES 
SOME R&D ACTIVITIES & DETECTOR DESIGNS
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TRACKING DETECTORS: SILICON BASED

Position resolution ~ 5 μm

MC FOUZ. OCT 2024 5



TRACKING DETECTORS: SILICON BASED

FCC-ee requires an order of magnitude larger in area than the state-of-the-art MAPS track. (IDEA outer tracker ~90m2) 
These need to be addressed during R&D together with sensor designs
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Test beam 2021

9 quad modules

TRACKING DETECTORS  - TPC  



BEAMSTRAHLUNG BACKGROUNDS IN ILD AT
LINEAR (ILC) AND CIRCULAR (FCCee) COLLIDERS

Very different MDI region 

Z pole much more demanding & continuous beams (no gating possible)
Important to understand the distortion effects due to ion back fluxes

New model for ILD @ FCCee
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TRAKING DETECTORS - STRAW

Ultra-light weight straw tracker
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ADVANCING PID IN He DT. 
CLUSTER COUNTING TECHNIQUE 

W.Elmetenawee



THE ARC COMPACT RICH DETECTOR – PID-ADAPTED TO CLD

Xenon could be suitable, but must be pressurized to 
achieve sufficient photon yield
→ the vessel needs to be reinforced

S. Pezzulo
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NOBLE LIQUID CALORIMETER
ALLEGRO

The concept is being adapted for the endcap.



ALLEGRO FCC-ee DETECTOR
- SIMULATION 

A lot of progress towards the full detector 

simulation of ALLEGRO 



FLUXES ILD CALORIMETERS AT FCCee

Occupancy and Bandwidth

requirements for highly granular 

calorimeters at FCCee
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ILD SIW-ECAL  CHALLENGES   
(TECHNOLOGY & FCCee CONDITIONS
Cooling studies

(Relevant for FCC – not power pulsing as in ILC) 
Developments on new FE boards
Hybridization studies 

(issues with PCB flatness and gluing being study)
Use of timing studies (timing everywhere or dedicated layers)

PID from TOF (complementary to dE/dx)
PFA improvements. 



DUAL READOUT CALORIMETER 

Developments of different prototypes:

Bucatini prototype – Several test beams (2021, 2023)

Hidra – for hadronic shower containment

Drago prototype – Test beam 2024v(analysis ongoing)

Hidra prototype instrumented only with PMTs

Bucatini
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CRYSTAL ECAL

CyberPFA: CrYstal Bar ECAL 

Reconstruction in CEPC

Main challenges: overlapping & ambiguity

(Several algorithms under development)
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GRAiNITA STATUS

Test beam in 2024



-RWELL: 

MUON AND PRESHOWER FOR IDEA FCCee

Pre-shower High resolution after the magnet

Optimizations studies: 
Resistivity, Strip pitch, 2D readout layout

ASIC developments – TIGER 
Test beam performed

Simulations 

ongoing



TOWARDS AN ASYMMETRIC DETECTOR FOR HALHF

A detector for HALHF starting from the ILD design – extended ILD (e-ILD)

Studies on Beam backgrounds

The backgrounds constrain the available space for the detector.
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EMBEDDED FPGAS FOR MACHINE
LEARNING IN FUTURE e+e- DETECTORS

Real-time ML for advanced DAQ Systems
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PLANS ON ECFA REPORT – UNDER DISCUSSION NOW

Overlaps with strategy inputs of:

Detector concepts

DRDs

Nevertheless some information must be included (~20 pages for everything)

It will be prepared togheter with our (=WG3) contacts from concepts groups & DRDs

It will include

- Summary of the experimental conditions for the experiments

- Short discussion on the detector evolution from linear to circular

– DRDs short term plans related to Higgs factories 
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SUMMARY

Many results presented with very interesting discussions after the presentations

Lot of advances in the last years (new ideas, designs, tests, simulations…)

Several talks showing the efforts of the ILD to adapt the ILC detector version to FCCee

(and even some studies for HALHF)

Very Interesting  times in front of us.

If you are not yet involved on detector developments

Select your preferred technology and join us

- To contribute with your ideas and work to  present developments

- Proposing any new detector which could improve the performance 

of the future collider experiments

Joint us on the road
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