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Introduction

• ECFA TF8: Integration symposium on 31st March 2021

• https://indico.cern.ch/event/999825/

• Symposium intended to seed the write-up
• Additional feedback welcome until 7th May
• ECFA-DetectorRDRoadmap-TF8Integration-Input@cern.ch
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Welcome Frank Hartman

Lightweight Mechanics Corrado Gargiulo

Local Cooling Marcel Vos & Paolo Petagna

Cooling Systems Bart Verlaat

Magnet Systems Herman Ten Kate

Machine Detector Integration MDI Manuela Boscolo

Monitoring – Environmental Georg Viehhauser

Monitoring – Radiation & Beam Moritz Guthoff

Integration Challenges – Calorimetry Martin Aleska

Integration Challenges – Neutrino Filippo Resnati

Integration Challenges – Dark Matter Aldo Ianni

Robotics Lorenzo Teofili & Luca Rosario Buonocore

https://indico.cern.ch/event/999825/
mailto:ECFA-DetectorRDRoadmap-TF8Integration-Input@cern.ch


TF8 Matrix
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ID Future Facilities Detector component Technology to develop
Movable vertex tracker Ultrathin forming, Aluminum-beryllium alloy (AlBenMet,..), bending/mechanics

Cooling air, convection, light-weight (ALICE ITS3)

Low T cooling (define T to define technology), e.g. CO2, LKr, LN (LHCb VELO3), cryo*
Cooling contacts, bridges, micro-channel cooling,  TEC (for SiPM)

Ultra-light mechanics (also not out-gassing and stabiility against air flow), 3D printing
Environmental monitoring, e.g. FBG (T (down to mK), RH, deformatiion, oscillation, flow, pressure - dynamic - standardization)

Beam monitoriing, radiation monitoring

Opening methods (ALARA), opening closing sensors, maintenance

Feedthrough (compact ratio) 

Survey robots, cameras (working in cryo)

General Purifiers, filter, radiopure materials, water

Cooling air, convection, light-weight

Cooling contacts, bridges
Ultra-light mechanics (also not out-gassing and stabiility against air flow), 3D printing

Lightweight Cryotank

Feedthrough (compact ratio) 

Environmental monitoring, e.g. FBG (T (down to mK), RH, deformatiion, oscillation, flow, pressure - dynamic - standardization)
Opening, closing methods & sensors

Beam monitoring

Magnet FCC-ee IDEA Ultra-light solenoid cold mass; ultra light-radiation transparent cryostat; High yield strength Al stabilized NbTi conductors

Magnet  BLIMP/drone - B-field mappng

Low T cooling (define T to define technology), e.g. CO2, LKr, LN; TEC on SiPMs

Feedthrough (compact ratio) 

TOF (SiPM) Low T cooling (define T to define technology), e.g. CO2, LKr, LN; TEC on SiPMs

Micro-fluidic interconnection

Low T cooling (define T to define technology), e.g. CO2, LKr, LN, cryo*
Cooling contacts, micro-channel cooling, TEC

Ultra-light support structures, 3D printing

Environmental monitoring, e.g. FBG (T (down to mK), RH, deformatiion, oscillation, flow, pressure - dynamic - standardization)

Beam monitoring, radiation monitoring
Opening methods (ALARA), opening closing sensors, maintenance, design choice, e.g. connectors

Magnet - FCC-hh Dual solenoid & 4T 10m bore magnet; Large size Al stabilized NbTi coonductors

Magnet  BLIMP/drone - B-field mappng

5 Muon collider see 3 (ee) beam monitoring, especially BIB

6 Storage rings & fixed target

Magnet - EiC Dual solenoid

Magnet - EiC MDI - integration with IP dipole, focussing and detector magnets

see 3 (ee)

DM Purifiers, cryo*, 3D printing
Magnet Long and wide bore magnets for large volume (IAXO-like) or for high field (MadMAX-like 9T)

Magnet Large size ReBCO based spectrometer magnets at 50K (like for AMS100), conductor, cold mass, quench protection

Magnet 5T class wide bore magnet for testing detector components

General Common fluence/dose measurement

11 Collaboration structures

7 Lepton-hadron collider

Non-accelerator based experiments8
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Evaluation and test facilities

Development facilities like gas systems, cooling

General

1 HL-LHC

Vertex

General

2 Neutrino Long Baseline

Liquid Calo

3 EW-Higgs-Top Factories (ee)

4 High-energy hadron collider

Vertex, Tracker

LAr calo

General

Calorimeter (high granularity, rad 

hard)

Tracker



Lightweight Mechanics

• Microchannel cooling
• Pipe cooling
• Air cooling
• Getting closer to the beampipe
• Cryostats
• Additive manufacturing
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Sensor



Local Cooling
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Cooling Systems
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Plus discussion of 
environmental 

aspects of coolants



Magnet systems
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Environment Monitoring
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Setting Status of development
Comments/R&D 

opportunities

Monitoring Debugging R&D and QC No radiation Space Hadron

Temperature RTDs Integration

FOS ? ? ? 0.1K

Pressure MEMS ? ? Rad hard MEMS

Integration ? ?

Magnet ETI Together with positioning

Position FSI 3D triangular grid

RASNIK ? ? Sagitta measurements

Structural health/deformation FBG Integration

Vibration MEMS

Humidity FBG

FOS

Local gas flow MEMS

Gas mixture/contamination Sonar ?



Radiation & Beam Monitoring
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Calorimeter Integration
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Neutrino Integration
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Dark Matter Integration
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Robotics
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Conclusions?

• Lightweight mechanics and cooling go hand-in-hand and are difficult to 
disentangle

• Typically integration problems are the “large scale” problems

• By its nature, integration R&D is difficult to do on “small scale”

• “Medium scale” demonstrators required to do proper R&D for integration

• Coordinated proto-collaborations working towards demonstrators rather 
than smaller distributed efforts

14


