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Introduction
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 Long processes that led to Detector R&D (DRD) roadmap document (https://cds.cern.ch/record/2784893, 
264 pages) circulated for approval to ECFA in Nov 2021 and presentation to the Council in Dec 2021
 “organised by ECFA, a roadmap should be developed by the community to balance the detector R&D 

efforts in Europe, taking into account progress with emerging technologies in adjacent fields” 
(recommendation from the European Strategy of Particle Physics in 2020)

 The roadmap needs to “identify and describe a diversified detector R&D portfolio that has the largest 
potential to enhance the performance of the particle physics programme in the near and long term”

6 technology facing Task Forces + 3 cross-cutting Task Forces

https://cds.cern.ch/record/2784893


Chapter 6 “Calorimetry” (DRD roadmap)
3

 6.1 Introduction
 6.2 Main drivers from the facilities

 Near- and mid-term R&D programs to meet the needs of the HL-LHC experiments and future e+e- Higgs-EW-top 
factories and EIC (DRDT 6.1, 6.2)

 Longer term: strategic R&D to address requirements of muon and hadron colliders (DRDT 6.3)
 Key technologies

 Silicon-based, liquified Noble gases, gaseous detector, light-based calorimeters, precision timing, readout
 Challenges and requirements for future projects
 Main R&D directions 

 Observations
 Recommendations

 Implementations of DRDT 6.1, 6.2, and 6.3
 Understand how calorimeters can benefit from progress in terms of precision timing for single particles and 

showers, including within showers
 Changes in readout architectures need to be followed up and integrated into the planning
 The uncertain landscape and the size of demonstrators emphasize the role of R&D Collaborations. 
 Long-tem projects and it is important that calorimeters can be upgraded with state-of-the-art technology during 

the lifetime of a project



Main drivers from the facilities
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 Timescale of projects as approved by European Lab Director Group (LDG)
 Guiding principle: Project realization must not be delayed by detectors

 Detector R&D Themes (DRDT)

 DRDT6.1: Completion of R&D programs for the HL-LHC upgrades (mainly for LHCb)
 DRDT6.2: Address calorimeters at future Higgs-EW-TOP factories, and also a granular EMCAL for DUNE
 DRDT6.3: start for calorimetry at a future hadron collider and a Muon collider
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 Key technologies and requirements are 
identified in Roadmap

 R&D Tasks are grouped into:
 Must happen
 Important
 Desirable
 Already met

Identified Key Technologies and R&D Tasks



Future organization of DRD (in Europe)
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 CERN Council has mandated EFCA to work out a detailed implementation plan (in close collaboration 
with the SPC, the funding agencies and the relevant research organizations in Europe and beyond)
 ECFA Roadmap Coordination group has worked out a proposal and presented to SPC and Council in 

March and June 2022
 Organize long-term R&D efforts into newly established DRD Collaborations based on detector 

technology areas (one for each of the six areas and an additional similar structure for the transversal 
topics)

 DRD  Collaborations should be anchored at CERN (CERN recognition but not CERN collaborations)
 Taking full account of existing, well-managed and successful ongoing R&D collaborations and other 

existing activities
 The formation of new DRD collaborations should adopt a community-driven approach:

 Strategic R&D via DRD collaborations (long-term strategic R&D lines), experiment-specific 
R&D (with well defined detector specifications), Blue-sky R&D

 The progress and the R&D will be overseen by a DRDC (Detector Research and Development 
Committee, to be set up by the CERN research director) that is assisted by ECFA

 The funding will come from national resources



Suggested implementation timeline
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Towards implementation of DRD Calorimetry
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https://indico.cern.ch/event/1213733/contributions/

Please register there

Jan 12: https://indico.cern.ch/event/1212696/

April 20, https://indico.cern.ch/event/1246381/



Towards implementation of DRD Calorimetry
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 https://indico.cern.ch/event/1213733/contributions/

Mainly ECFA Roadmap document, talks, 
Suggested DRD proposal guidance

A shared word document (no Q&As 
listed yet)



Proposal template
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 https://indico.cern.ch/event/1213733/contributions/
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 How existing collaborations incorporated into the new structure
 Collaborations between different DRD groups



Other talks
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 Status, R&D challenges, and plans on various detector technologies:
 Sandwich calorimeters:

 CALICE ECAL (silicon/scintillator tiles) and HCAL (scintillator tiles/RPC/MM/GEM, 
analog/semi-digital/digital readout)

 CALICE digital pixel calorimeter based on MAPS
 Liquid noble gas calorimeters with high granularity electrodes

 Optical calorimeters:
 Homogeneous calorimetry (GRAiNITA, SCEPC from CalVision, HGCC for CEPC, CRILIN for 

longitudinal information, HHC)
 Picosecond scintillating sampling ECAL: SpaCal (W/lead absorber and garnet crystal/scintillator 

fibers), 3D printing for absorbers
 Tile hadronic calorimeter (Tile+WLS fiber+SiPM)
 DRO Fiber calorimeter
 Scintillator development (improving timing performance and radiation hardness, new production 

methods)



Main discussions
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 ASICs, PCB, warm/cold electronics
 Mechanics, scalability, cooling, services
 Radiation tests, test beam infrastructure and coordination
 Timing requirements
 Simulation tools/particle flow algorithms/detector concept full simulation models
 Korea/China/US participation, funding continuation
 Synergies with other DRDs
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