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Menu
Sequence of Courses

Introductory remarks 

Detector systems and technologies 
• Vtx 
• Tracker 
• Calorimeters 

Detector concepts 
• ALLEGRO, CLD, IDEA 
• MDI 
• TDAQ 

Many thanks for the invitation 
• personal bias 
• all mistakes and mis-understandings are 

mine 
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Panel Discussion
My personal re-collection

Main question was about how to get involved 
• how to get involved - in particular at low level? 

• how to balance with ongoing experiments and obligations 
• cross-fertilisation 

• deal with ILC FCC ambiguity? 
• common software framework 

• relate to which detector concept? 
• all 

Concrete suggestions in many talks 
• see in particular André, Paolo, Nicolas 
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Detector Concepts
In a Nutshell

Detector concepts form the link between performance requirements and 
technological capabilities 
• thus guide the R&D and give feedback on performance impact of technical solutions 
Two main ingredients: 
• a full simulation model 

• enable validation of single particle performance with prototypes 
• realistic prediction of full-event performance: will also need higher-level 

reconstruction tools 
• overall engineering 

• to act and respond in the design of the MDI 
• to guide the optimisation of the global structure and parameters 
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FCCee Detector Concepts
Defined by Calorimetry
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FCCee Detector Concepts
Defined by Calorimetry
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FCCee Detector Concepts
Defined by Calorimetry

Don’t panic! (Patrick) 
• 3 calorimeters 
• 1-2 gaseous trackers 
• 0-1 silicon tracker 
• 1 vertex detector 
US everywhere

🇱🇷 🇱🇷 🇱🇷
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From Linear to Circular e+e- Detectors
Conceptual Adaptations 

Lower energy jets and particles, less collimated jets: 
• reduced calorimeter depth  
• shift imaging vs. energy resolution balance towards the latter 

• jet assignment ambiguities: added value of π0 →γγ mass reconstruction  
• tracking even more multiple-scattering dominated: increased pressure on material budget of vertex detector and 

main tracker 
• fresh air to gaseous tracking 

Limitations on solenoidal field B < 2T, to preserve luminosity: 
• recover momentum resolution with tracker radius 
• on the other hand larger magnetic volume also more easily affordable (coil and yoke) 
Main difference: no bunch trains; collisions every 20 ns (~ at LHC) 
• no power pulsing, more data bandwidth: both imply larger powering and cooling needs 
• adds material to the trackers and compromises calorimeter compactness - or reduce granularity, timing, speed 
• implications strongly technology-dependent, interesting optimisation challenges 
• Trigger and DAQ re-enter the stage

see also: 
Discussion of synergies by Caterina: 
FCC has many common challenges with ILC  
plus significant additional ones
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2nd Meeting of the DRD Committee 
March 4, 2024 
Talks by all approved DRDs 
https://indico.cern.ch/event/1356910/ 
and references therein

T.Bergauer

https://indico.cern.ch/event/1356910/


Detector subsystems and 
technologies
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Enjoy C.Cargiulo’s talk 
at Annecy and videos therein
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Enjoy C.Cargiulo’s talk 
at Annecy and videos therein
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Innocenti
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Innocenti
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Rutherfoord
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Simplified model from 3D printer

Rutherfoord
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Haber
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lots of room for toy studies  
redundancy is key

Haber
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prototypes are small 
experiments!
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Concepts
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Sailer
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Sailer

result of simulation-
based optimisation
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Paolo: now baseline
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Chung



Concept common issues
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and someone needs to deliver it
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Summary
Take-home

FCCee detectors represent real challenges 
• radiation tolerance generally not an issue - but rate capability is, and in tension with ILC-like ambitions for material 

budget and compactness 

There is time and room for new ideas, concepts and technologies 
• radiation tolerance generally not an issue - but rate capability is, and in tension with ILC-like ambitions for material 

budget and compactness 
• try them out: demonstrators are collider-agnostic  
• but real (scalable) prototypes will soon have to meet TDAQ electronics specs and will require some engineering 

Software: common ILC FCC framework 
• full simulations nearing completion - less true at the reconstruction frontier 

After dinner: “starts to look like a real project” 
• Lots of opportunities to get involved at smaller and larger levels - now! 



Back-up
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