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Menu
Sequence of Courses

2 Mixed Sessions: 
• with MDI 
• with Software 
• some overlap inevitable and actually 

intended 

3 Detector-Detector sessions: 
• Calorimeters 
• Tracking and vertexing 
• TDAQ 

Menu: 
• Concepts 
• TDAQ 
• Tracking 
• Calo 
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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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Detector R&D Collaborations
News

4.12. First Meeting of the Detector R&D Committee 
• Chair Thomas Bergauer 
• Reviewed proposals for strategic detector R&D  
DRD 1: Gas Detectors approved, but proposals being further reviewed 
DRD 2: Liquid Detectors approved, but proposals being further reviewed 
DRD 3: Solid Detectors preliminarily approved, to be reviewed again in March 2024 
DRD 4: Photon Detectors and Particle ID approved 
DRD 6: Calorimeters approved (mainly Higgs factory targeted) 
DRD 5 (Quantum), DRD 7 (electronics) and DRD 8 (Integration) come later 

Approved proposals are public, e.g. DRD6: http://cds.cern.ch/record/2886494 
First collaboration kick-off meetings have taken place or have been announced  
Next step:  preparation of MoU to plan deliverable contributions & funding  
Link of DRDs to Future Collider projects important and will be followed up by (DRDC and) EDP 
• Chair Didier Contardo

http://cds.cern.ch/record/2886494
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D. Contardo, Jan 24

http://cds.cern.ch/record/2886494


Concepts
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FCCee Detector Concepts
Defined by Calorimetry
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FCCee Detector Concepts
Defined by Calorimetry
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CLD inner tracker and MDI 
ILD outer tracker 
CLD/ILD Calorimeter 
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ALICE work ongoing  
Distortions: several cm 
Residuals after correction: up to 1 mm
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ALICE work ongoing  
Distortions: several cm 
Residuals after correction: up to 1 mm

T.Madlener



Concepts: TDAQ
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TDAQ Next Steps
Detector Concepts and DRD7

Triggered (!) a lot of interest 
• a lot to be learnt from present or near-term planned experiments  
Follow up 
• complete the picture for triggered and untriggered read-out scenarios 
• many things look well feasible in relation to LHC capabilities 
• translate bandwidth needs into power, cooling, material, space requirements 

• study impact on design and performance 
• take a closer look on “role models” and their limitations 

• Belle, LHCb, ALICE 



LumiCal
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Precision goal 1e-4 normalisation error 
Energy resolution was dominant systematics at LEP 

2.2% pile-up from showering Bhabha’s in the same BX 

Optimisation to be done 
material of cooling manifold 
cooling geometry vs beam pipe thickness 
pile-up rejection at analysis level

Full simulation study



Tracking and Vertexing  
(partially with MDI)
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Vertex Detector & Interaction Region
Detailed Engineering
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Vertex detector Air Cooling
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Enjoy C.Cargiulo’s talk 
and videos therein
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Just Implement ALICE ITS3?
Additional challenges

There are no wafers  
larger than 12 inches!
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Calorimetry and Muons 
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Staunless steel is non-magnetic….
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OK for access to inner detector 
but not a safe garage position
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Summary
Take-home

Many exciting activities in the detector area 
• increasingly bringing in realism - getting serious is fun! 
Excellent progress in full simulation (see Gerry’s talk) 
• enables new topics to be addressed 
• soon ready for detailed optimisation studies 
Vertex Region as an example 
• engineering, prototyping, simulation  
• more of this!  
• in all areas! 

Feasibility study will soon provide an excellent starting point for the next phase 



Back-up


