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Introduction

A ECFA TF8: Integration symposium ofi garch 2021
A https://indico.cern.ch/event/999825

A Symposium intended to seed the writg

A Additional feedback welcome untihMay
A ECFMetectorRDRoadmapF8IntegratioAnput@cern.ch
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1D Future Facilities Detector component Technology to develop
Movable vertex tracker Ultrathin forming, Aluminum-beryllium alloy (AIBenMet,..), bending/ mechanics
Gooling air, convection, light-weight (ALUCE ITS3)
Low T cooling (define T to define technology), e.g. G02, LKr, LN (LHCh VELOB), cryo*
@oling contacts, bridges, micro-channel cooling, TEC(for SPM)
Vertex 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
1 HL-LHC General Opening methods (ALARA), opening closing sensors, maintenance
Feedthrough (compact ratio)
Liquid Calo Survey robots, cameras (working in cryo)
2 Neutrino Long Baseline General Rurifiers, filter, radiopure materials, water
@ooling air, convection, light-weight
Gooling contacts, bridges
Vertex, Tracker Ultra-light mechanics (also not out-gassing and stabiility against air flow), 3D printing
Lightweight Gryotank
LAr calo Feedthrough (compact ratio)
Environmental monitoring, e.g. FBG (T (down to mK), RH, deformatiion, oscillation, flow, pressure - dynamic - standardization)
Opening, closing methods & sensors
General Beam monitoring
Magnet FOGee IDEA Ultra-light solenoid cold mass; ultra light-radiation transparent cryostat; High yield strength Al stabilized NbTi conductors
3 EW-Higgs-Top Factories (ee) Magnet BLIMP drone - B-field mappng
Galorimeter (high granularity, rad |Low T cooling (define T to define technology), e.g. G2, LKr, LN; TECon SPMs
hard) Feedthrough (compact ratio)
TOF (SPV) Low T cooling (define T to define technology), e.g. G02, LKr, LN; TECon SPMs
Micro-fluidic interconnection
Low T cooling (define T to define technology), e.g. G02, LKr, LN, cryo*
@ooling contacts, micro-channel cooling, TEC
Tracker 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
General Opening methods (ALARA), opening closing sensors, maintenance, design choice, e.g. connectors
Magnet - FGGhh Dual solenoid & 4T 10m bore magnet; Large size Al stabilized NbTi coonductors
4 High-energy hadron collider Magnet BLIMP drone - B-field mappng
5 Muon collider see 3 (ee) beam monitoring, especially BIB
6 Sorage rings & fixed target
Magnet - EC Dual solenoid
Magnet - EC MDI - integration with IP dipole, focussing and detector magnets
7 Lepton-hadron collider 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)
8 Non-accelerator based experiments Magnet Large size ReBQO based spectrometer magnets at 50K (like for AMS100), conductor, cold mass, quench protection
Magnet 5T class wide bore magnet for testing detector components
9 Evaluation and test facilities General Gommon fluence/ dose measurement
10 Development facilities like gas systems, cooling
11 Oollaboration structures




Lightweight Mechanics

AMicrochannel cooling
APipe cooling

AAir cooling

AGetting closer to thdeampipe
ACryostats

AAdditive manufacturing
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Local Cooling
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HL-LHC, HE-LHC, FCC-hh Tracker and Vertex: very cold and low TFM
(Rare decays: Kaons, Tau) ‘ ECAL: Lar? Digital Si/W? Analog Si/W?

Timing layers?

Muon colliders

|

Tracker and Vertex: a bit in-between
— ECAL: Digital Si/W

Strong interaction (fixed target or collider) Tracker and Vertex: remove heat at minimum X,
Linear e+e-, Circular e+e- - ECAL: Si? SciFi + SiPMs? Gaseous?
(Rare decays: Mu->e+e+e-, Mu->e-) Timing layers?



Cooling Systems

« For future detector cooling the following R&D areas have been
localized:
o High heat density cooling in the temperature domain below CO, (-40°C / -80°C)
» Super and sub critical Krypton cooling using a trans critical cool down cycle
« CF, is a non-green back-up solution
o Low heat density cooling in the temperature domain below CO, (-40°C / -80°C)

+ CO,/N,0O mixtures (or pure N,O) in an oil free vapor compression cycle (With
warm transfer lines) or 2PACL cycle

o High heat density warm cooling applications (15°C / 35°C)
« Super and sub critical CO, cooling

o Low heat density warm cooling applications (15°C / 35°C) . .
« Super and sub critical CO, cooling Plus discussion of
« Water and Novec single phase cooling environmental

+ Direct air cooling solutions a_spects of coolants
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Magnet systems




