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European Strategy on Particle Physics

Continuous process driven by the community

• First defined 2006

• Update 2013 brought us HL-LHC decision

• Update 2020 brought us decisions for post-HL-LHC times:
• Europe, together with its international partners, should investigate the technical and financial feasibility of a 

future hadron collider at CERN with a centre-of-mass energy of at least 100 TeV and with an electron-
positron Higgs and electroweak factory as a possible first stage. 

• Detector R&D programmes and associated infrastructures should be supported at CERN, national 
institutes, laboratories and universities. Synergies between the needs of different scientific fields and 
industry should be identified and exploited to boost efficiency in the development process and increase 
opportunities for more technology transfer benefiting society at large. [... The community should define 
a global detector R&D roadmap that should be used to support proposals at the European and national 
levels..

• Successful completion of High-Luminosity LHC must remain key focus

• Update 2026 on the horizon with input proposals by spring 2025
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http://dx.doi.org/10.17181/CERN.JSC6.W89E

http://europeanstrategy.cern

http://dx.doi.org/10.17181/CERN.JSC6.W89E
http://europeanstrategy.cern/


European Committee for Future Accelerators (ECFA) released in 2021 a full document (200 pages) and 
synopsis (~10 pages) based on a community-driven effort

The full document can be referenced as DOI: 10.17181/CERN.XDPL.W2EX

• Overview of future facilities (EIC, ILC, CLIC, FCC-ee/hh, Muon collider) or major upgrades (ALICE, 
Belle-II, LHC-b,…) and their timelines

• Ten “General Strategic Recommendations” (full list in backup slides)

• Nine Technology domains with Task Forces areas

• The most urgent R&D topics in each domain identified as Detector R&D Themes (DRDTs)

ECFA Detector Roadmap
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https://indico.cern.ch/event/1090779/contributions/4592538/attachments/2335809/4036993/ECFA%20Detector%20R%26D%20Roadmap%20Main%20File.pdf
https://indico.cern.ch/event/1090779/contributions/4592538/attachments/2335809/4037008/ECFA%20Detector%20R%26D%20Roadmap%20Synopsis.pdf


From ECFA Task forces to DRD collaborations

• Chapters convenors (Task Force) from ECFA Roadmap became part of Proposal 
Writing Teams for new DRD collaborations

• Collected input from the communities in open meetings happening in the 
beginning of 2023

• Summer 2023: Submission deadline of DRD proposals

• The DRDC (DRD Committee) was appointed at the same time only

• Review of first DRD proposals by DRDC in autumn 2023

• Intense phase of work as also DRDC mandate and tasks had to be defined first

• Approval of first DRD collaborations (DRD1,2 4 & 6) in December 2023 RB

• Followed by full approval of DRD3, 5 and 7 in June 2024

• Once approved, DRD collaborations started to organize themselves and their 
work

• Collaborations have kick-off meetings, elect management positions,…

• Setting up MoU and collecting signatures from Funding Agencies

Q1/2023

•Community input by open 
meetings

End 07/23

•Submission of proposals 
to DRDC

Fall 2023

•Review by CERN DRDC, 
assisted by ECFA EDP

End 2023

•Approval, then:

•Collaboration starts

2024

•MoU negotiations and 
signature collection

2024ff

•annual status reports and 
monitoring to DRDC
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Status DRD Collaborations

5

ü DRD1 Gaseous detectors

ü DRD2 Liquid Detectors

ü DRD4 Photodetectors & PID

ü DRD6 Calorimetry

ü DRD3 Semiconductor Detectors

ü DRD5 Quantum Sensors

ü DRD7 Electronics

ü DRD8 Integration

Fully approved by RB in Dec 2023 on 
recommendation of the DRDC for 3 years

Full proposal received Oct 2024

MoUsin preparation and being discussed with the DRD collaborations
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Fully approved by RB in Mar 2024 on 
recommendation of the DRDC for 3 years



MoU Template by CERN
• CERN will provide a template for the Memorandum of Understanding between all 

institutes of each DRD collaboration (and CERN)
• To agree with CERN’s General Conditions for the execution of experiments, legal service, KT office,…

• Main MoU is the only one that is physically/electronically signed by each institution; 
Contains: Obligations of CERN as host laboratory, industrial involvements, common 
fund, definitions of work packages, working groups. Meant to be unchanged during the 
whole collab. lifetime 

• Annexes: everything that can change over time
• Do not necessarily need a physical signature by funding 

agencies, but agreement/vote at a finance committee 
meeting (with representatives of funding agencies)

• Note: DRD proposals are no funding applications
• However, it might help for funding applications if

they are backed up by CERN-approved collaborations
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• Annex 1: Collaborating Institutions and their Contact Persons

• Annex 2: Funding Agencies and their Representatives

• Annex 3: Equipment Structure and Technical Participation of 
the Collaborating Institutions

• Annex 4: The Organisational Structure of the Collaboration

• Annex 5: Overview of the Financial Participation of the 
Funding Agencies

• Annex 6: Specific Obligations and Responsibilities of CERN 
as the Host Laboratory of the DRDn Collaboration

• Annex 7: Work Packages

• Annex 8: Working Groups

• Annex 9: Other Work Entities 

• Annex 10:Included Background IP

• Annex 11:Conflict of Interest Disclosure Form

• Annex 12:CERN General Conditions Applicable to 
Experiments



MoU Template by CERN
Â Various meetings over the last months between DRDs management

and CERN management to converge on a final Memorandum of
Understanding (MoU) document
Ç First MoU draft received from the CERN management end of June

Ç Update in July on MoU annexes

Ç Documents updated in September and October

Â Current status:
Ç Most collaborations voted on constitution a.k.a. by-laws to the MoU

Ç WPs finalized the definition of “Deliverables”, that have been
• included in the tables of Annex 7

Ç First draft of the MoU documents with full tables sent to the CERN
• management on November 8th
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Detector R&D collaborations

Highlights of organization and structure
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DRD1
Gaseous Detectors

Highlights of organization and structure
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Organized in:
- Working Groups: serve as the backbone of R&D: provides a 

platform for sharing knowledge, expertise & efforts by supporting strategic 

detector R&D directions, facilitating the establishment of joint projects 
between institutes

- Work Packages: reflect the ECFA DRDTs: long-term projects 
addressing strategic R&D goals, outlined in the ECFA Detector R&D 
roadmap with dedicated funding lines

- Common Projects: enhance synergies in ñblue skyò and 

genericR&D between institutes: short-term blue-sky R&D or common tool 
development with limited time and resources, supported by the Collaboration

V DRD1 Activities are advancing in 2024: three collaboration meetings 
(Feb., Jun., Dec.), topical WG discussions and workshops, MPGD2024 & 
RPC2024 conferences & Straw Tracker workshop 2024, three DRD1 

test-beams, DRD1 School in December

• More than 165 Institutes

• 5 Industrial, Semi-Industrial and Research Foundations

• More than 30 Countries

• More than 700 members

DRD1 website: https://drd1.web.cern.ch 

Gaseous Detectors (DRD1)
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Highlights from DRD1
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• WG3: Gas and Material Studies

• Kick-off meeting to introduce the members

• WG4: Detector physics, simulations and 
software tools

• Tutorial on numerically calculating the induced signal 
in resistive detectors

• WG5: Electronics

• Ongoing discussions on future SRS Activities

• Topical workshop on electronics (Jun. 2024)

• WG7: Common Test Facilities

• Organisation of several test-beam in Prevessin

• Large participation and use of common infrastructure
(for example beam telescope)

• Strategic R&D in Work Packages not yet started due to 
resources requested via MoU 



DRD1 Events (2024)
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Baseline: Three DRD1 Meetings per year  (next year one planned outside CERN)

1st Collaboration Meeting (CERN), Jan. 29-Feb. 2, 2024: https://indico.cern.ch/event/1360282/

2nd Collaboration Meeting (CERN), Jun. 17-21, 2024: https://indico.cern.ch/event/1413681/

3rd Collaboration Meeting (CERN), Dec. 9-13, 2024: https://indico.cern.ch/event/1442324/

4th Collaboration Meeting (CERN), Feb, 24-28, 2025

100th Anniversary of Georges CharpakôsBirth (Oct. 17, 2024)
https:// indico.cern.ch/event/1453371/sessions/570279/#20241017

DRD1 Detector School CERN, Nov 27 - Dec 6, 2024 https://indico.cern.ch/event/1384298

Received >80 applications and selected 32 students for maintaining small lab groups

https://indico.cern.ch/event/1384298


1
3

DRD1 Bulletin

Regular newsletter containing 

announcements, upcoming 

events, communications from 

WGs, job opportunities, etc.

DRD1 Forum

https://drd1-forum.web.cern.ch

Exchange about common questions, 

used by multiple WGs e.g. for test beam 

preparation, simulation activities.

DRD1 Website

https://drd1.web.cern.ch 

Updated lists of collaboration events, 

WG/WP descriptions and contacts, 

job opportunities in DRD1 institutes, 

training opportunities.

DRD1 Logo:
Eight proposal 
were received
(one selected by 
vote in Jun. 

2024)

DRD1 Communication Resources
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DRD2
Liquid Detectors

Highlights of organization and structure
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DRD2 scientific communities 
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DRD2 technology domains

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 16

Noble Elements

● Argon & Xenon 

● Ionisation charge & 

transport

● VUV Scintillation,  light 

propagation & detection

Liquid Scintillators

● Visible Scintillation, 

light propagation

● Scintillator 

properties

● Isotope loading

Water Cherenkov

● Cherenkov light, 

light propagation

● Doping for n -

capture



DRD2 Progress since approval
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• First Collaboration Meeting (02/2024) (indico link)
• 156 participants, 91 contributed talks, from 71 institutes in 

15 countries

• Next Collaboration Meeting to be held at CERN (TBC) 

on 11-13 February 2025

• All positions and WP/Tasks leaders appointed and 

approved
• CB Chair election: Walter Bonivento

• Co-spokespersons: Giuliana Fiorillo, Roxanne Guenette

• Large overlap with corresponding RDC collaboration

• Series of Topical Workshop to engage the community 

(indico):

https://indico.cern.ch/event/1367848/timetable/
https://indico.cern.ch/category/17386/


DRD2 scientific progress
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D1.1 First operation of a multi-channel Q-

Pix prototype with COTS component

(JINST 19 (2024) 06, P06007)

WP1.1 Pixels & charge+light
(J. Asaadi & E. Gramellini )

From Andrew Cudd at NuFact

D1.2 Deployment and operation of 

the LArPixreadout concept in the 2x2 

demonstrator on the NuMI beam

D3.1: Progress at ton -scale on hybrid (water -based) 

scintillators detectors:

BNL prototypes: 1 -ton Ÿ 30-ton
●production, purification and 
characterization of WbLS
●status: construction of 30 -ton 
prototype is on -going

ANNIE ( FNAL): SANDI Acrylic 
Vessel

●hybrid reconstruction of beam 
neutrinos (GeV range)
●recent deployment of SANDI 
vessel with 365kg of Gd -loaded 
WbLS

→ detection of final -state neutrons
→ Cherenkov/scintillation 

separation with PMTs & LAPPDs

EOS (Berkeley )
●hybrid detection at MeV 
energies
●detector complete, final 
preparations for filling with 
WbLS

→ coordinated program of 
German/US groups
→ link to BUTTON in the UK

WP3.2 Target properties and isotope 
loading of noble elements

●EUV scintillation from xe-doped LAr
○P.Agneset al., X-ArT

https://arxiv.org/abs/2410.22863

https://iopscience.iop.org/article/10.1088/1748-0221/19/06/P06007
https://indico.fnal.gov/event/63406/contributions/297555/attachments/181856/249528/nufact_2x2_physics_20240919.pdf
https://arxiv.org/abs/2410.22863


DRD3
Semiconductor Detectors

Highlights of organization and structure
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• DRD3 benefits from existing RD50 collaboration, 
extended by diamonds (RD42) and 3D integration 

• Focus widened from pure radiation hardness 
(HL-LHC Ph-2 upgrades) to lepton collider needs

• Large interest in CMOS (DMAPS) sensors

• Large Collaboration: 143 institutes from 28 countries
• ~900 interested people

• Ḑ70% are from Europe, 15% from North America,

• Compare: RD50: 65 institutes and 434 members

• Budget:  ~5 MCHF/y (existing), ~8 MCHF/y 
(additional needed)

• 327/170 FTE (existing / additional needed)

• CB Board chair : Giulio Pellegrini (CNM Spain)

• Spokesperson: Gregor Kramberger (JSI Slovenia) with deputies (Sally Seidel, Michael Moll, n.n.)

• Webpage: https://drd3.web.cern.ch/

• 1st DRD3 collaboration meeting (17-21 June 2024); 2nd collaboration meeting (3-6 Dec 2024)
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DRD3: Semiconductor Detectors

http://cern.ch/rd50
http://cern.ch/rd42
https://drd3.web.cern.ch/
https://indico.cern.ch/event/1402825/timetable/
https://indico.cern.ch/event/1439336/


DRD3: Organization
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DRD3: Monolithic CMOS Sensors

• R&D program divided into three phases
• the initial stepping stones developments of ALICE-3, LHCb-2, EIC, Belle-3, 

ATLAS, CMS, and HGCAL (DRD6);

• the subsequent further developments for e+e− colliders;

• and, lastly, the R&D for MC and FCC-hh.

• Several complementary CMOS processes are accessible to HEP 
community: 

• TPSCo 65 nm, LFoundry 110 nm, IHP 130 nm, LFoundy 150 nm, AMS/TSI 
180 nm, TJ 180 nm, 

• large-area passive CMOS

• Stitching (ALICE), 3D stacking

• 32 project proposals currently under consideration;
• Cover sensor optimization simulations (TCAD), ASIC design, DAQ 

Systems, testing & characterization, demonstrators

• project timelines synchronized to MPW submission schedules (synergy 
with DRD7 for several processes, e.g. TPSCo 65nm
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DRD3: Wide Bandgap

Materials under investigation: 

Diamond, Silicon Carbide,  Gallium Nitride

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 23

SiC: CCE charaterization  3D Diamond:

HEPHY

Carleton



DRD4
Particle ID & Photodetectors

Highlights of organization and structure
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DRD4: Photodetectors & Particle ID

• Main goal: bundle and boost R&D activities in 
photodetector technology and Particle Identification (PID) 
techniques for future HEP experiments and facilities 

• DRD4 covers the following topics:
• Single-photon sensitive photodetectors (vacuum, solid state, 

hybrid) 

• PID techniques (Cherenkov based, Time of Flight) 

• Scintillating Fiber (SciFi) tracking 

• Transition Radiation (TR) using solid state X-ray detectors

• DRD4 structure initially defined in the Proposal 
document

• 6 Working Groups (WGs) reflecting the main areas of R&D

• 5 Work Packages (WPs) reflecting the main ECFA roadmap themes 
and goals
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https://cds.cern.ch/record/2884872
https://cds.cern.ch/record/2884872


DRD4 Collaboration

• Collaboration Meetings
• Constitutional meeting (CERN, 23-24 January 2024) 

• 1 st DRD4 Collaboration meeting (CERN, 17 -20 June 2024)
• https://indico.cern.ch/event/1403486, 125 participants

• 2 nd DRD4 Collaboration meeting (CERN, 21 -25 October 2024)
• https://indico.cern.ch/event/1456663, 134 participants

• Future meetings at CERN: 7-11 April 2025, 13-17 October 2025

• First WG meetings started in May (Indico)
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https://indico.cern.ch/category/17388/


DRD4 Scientific Progress
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DRD5
Quantum Sensors

Highlights of organization and structure
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DRD5: Quantum Sensors

• Quantum Technologies are a rapidly emerging 
area of technology development to study 
fundamental physics
• Targeting a lower TRL than the other DRDs

• Development of HEP detectors on the long term

• Full proposal developed in the last year approved 
in June 2024

• Effort driven by Michael Doser (CERN) and 
Marcel Demarteau (Oak Ridge)

• Two community workshops [link]

• Re-structured the Roadmap topics into WPs
• Many reports and documents as deliverables, but 

this is in the nature of this proposal (early TRL)

• Signed by 94 institutions, 338 persons, with 
(rough estimate of 20 FTE per WP)

• Quantum Sensing autumn school (4-8 Nov 2024)
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https://indico.cern.ch/event/1314689/overview
https://indico.cern.ch/event/1421466/


DRD6
Calorimetry

Highlights of organization and structure
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DRD6: Calorimetry

• R&D in calorimetry has a particularly long lead-time
• Many technology developments  (gas, scintillator or Silicon-

based readout) done in other DRDs

• Large and challenging prototype setups even in early stages

• Dedicated calorimeter test beam line at SPS requested (H8?)

• Collaboration emerged from several collaborations like 
CALICE and CrystalClear (RD18)

• 23 input proposals were collected from existing collaborations, 
boiled down to four WPs and five Working Groups

• Size : 135 institutes; 
• 183 FTE/y (existing), 100 FTE/y additional needed

• Anticipated Budget ~3.2M€/y existing, ~1.4 to 2.4M€/y 
additional needed (2024-2026)

• Little (extra) need at the beginning (2024-2026)

• 1st Collaboration Meeting (9-11 April)

• 2nd collab. Meeting (30.10.-1.11.): 184 participants, 60 on site
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https://twiki.cern.ch/twiki/bin/view/CALICE/
http://crystalclearcollaboration.web.cern.ch/
https://indico.cern.ch/event/1368231/overview
https://indico.cern.ch/event/1449522/


DRD6 Organization
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DRD6 WPs and WGs
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WP1: sandwich calos

WP2: Noble -liquid calorimetry
Main target: ñALLEGRO" detector concept for FCC-ee 

(https://allegro.web.cern.ch/)

WP3: Optical Calorimeters

Working Groups

WP4: Electronics & DAQ
Auto-trigger, zero suppress
CALOROC: SiPM
Variant of HGCROC



DRD7
Electronics

Highlights of organization and structure

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 34



DRD7: Electronics

• Full proposal received by 21 May 2024; aiming approval in June 2024

• Objectives: Carry out strategic R&D in electronics, fulfilling DRDTs, Coordinate cross-
European access to technologies, tools and knowledge, Interface with other DRDs
• No orthogonal “Service-Provider” for other DRDs

• Organization:
• 19 countries, 68 institutes

• 1st workshop in March,  2nd workshop in Sept. 2023; 1st collaboration meeting (9-10 Sept 2024)
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WP 7.6 Complex imaging ASICs and technologies
WG 7.7. Transversal Tools and Technologies 

https://indico.cern.ch/event/1214423/
https://indico.cern.ch/event/1318635/
https://indico.cern.ch/event/1436991/timetable/


R&D Topics in Electronics

• MAPS and “normal” FE-ASICs

• Optoelectronics & analog/digital links

• Packaging & Interconnects

• Power, Grounding & Shielding

• Radiation-Tolerant Components & Systems

• Programmable Logic: FPGA, System-on-chip
• Design & Verification Tools & Methods

• PCB, module & component design

• System design, description & operation

• Trigger & Timing Distribution
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DRD8
Mechanics & Integration

Highlights of organization and structure
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DRD8: Integration

• Initial TF convenors did not continue as 
proposal preparation team
• New proponents had to be searched for, which were 

found by the group around the “Forum on Tracker 
Mechanics” workshop organizers

• Community survey resulted in an interest in going 
forward

• Community Meeting on December 6, 2023
• LoI received by end of February 2024 with the 

full proposal submitted to DRDC by 31st Oct 
2024 for review and subsequent approval
• Does not cover all DRDTs, as they are quite diverse
• Focus on vertex detector mechanics and cooling
• 38 institutes in 7 countries, 32 FTE at the moment
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https://indico.cern.ch/event/1344395/


DRD8 WPs and Projects

Work Package 1: Global System Design and integration

• Project 1.1: The Vertex Region of Future Particle Physics Experiments
• Curved sensors, Thin beam pipe, Retractable detectors, MDI, Low-mass hardware, alignment

• Project 1.2: Robots in the HEP Experimental Caverns
• Legged ground robotic platforms

• Robotic airships

• Mobile mesh network

Work Package 2: Low-mass Mechanics and Thermal Management

• Project 2.1: Advanced Mechanical Tracker Structures
• Orthotropic materials, Non-planar structures, Integration of services, Non-Destructive Testing 

(NDT), QA/QC

• Project 2.2: Characterisation of Material Properties and Database Development
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DRD8 WPs and Projects

Work Package 3: Cooling

• Project 3.1: New Evaporative Cooling Fluids and Systems

• Project 3.2: Microchannel Cooling Substrates
• Silicon microchannels via buried channels or thermocompression, LTCC/HTCC ceramics, 3D metal 

printing

Work Package 4: Design and Qualification Tools

• Project 4.1: Extended Reality (XR) Development
• Augmented- (AR), Virtual- (VR) and Mixed- (MR) Reality

• Project 4.2: Connection of Engineering Design Tools with Physics Simulation Software
• Exchange geometry data and material data between engineering design software and physics 

simulation
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DRD8 Institutes and Deliverables 
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Overview DRD Collaborations

• Gaseous Detectors (DRD1) [ex RD51]

• Liquid Detectors (DRD2)

• Photodetectors & Particle ID (DRD4)

• Calorimetry (DRD6)

• Semiconductor Detectors (DRD3) [ex RD50, RD42,..]

• Quantum Sensors (DRD5)

• Electronics (DRD7)

• Integration (DRD8)
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Fully Approved for an 
initial period of 3 years 

by CERN Research Board 
in December 2023

Fully Approved for an 
initial period of 3 years 

by CERN Research Board 
in June 2024

Letter of Intent submitted

Reports at March 2024 open DRDC session; 
first review at November DRDC meeting

Talks at open session June 3rd 2024 

Full Proposal to be written  by the end of 2024

https://indico.cern.ch/event/1356910/
https://indico.cern.ch/event/1406007/


Summary
• New CERN-hosted Detector R&D (DRD) collaborations are currently being set up following ECFA Detector 

roadmap to work on strategic R&D (low to mid-level Technology Readiness Levels 2-7; core: 3-6)

• All DRD collaborations completed their organization structure and started to work

• Full Proposals online available in CERN CDS

• Now: re-defining deliverables and work packages towards MoU, signatures of MoU’s; Negotiate with funding 
agencies to develop funding programs for DRD projects

• There are still certain topics defined in the ECFA roadmap that are not covered in DRD collaborations (e.g. in 
DRD7 and DRD8)
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Started December 2023: Started June 2024:

DRD1: Gaseous Detectors DRD3: Solid State Detectors

DRD2: Liquid Detectors DRD5: Quantum & Emerging Tech.

DRD4: Particle ID & Photon Detectors DRD7: Electronics

DRD6: Calorimetry

Starting End 2024/Beginning 2025: DRD8 (Mechanics and Integration)

https://cds.cern.ch/search?cc=DRDC+Public+Documents&sc=1&p=594__%3A%22Proposal%22
https://drd1.web.cern.ch/
https://drd3.web.cern.ch/
https://drd2.web.cern.ch/
https://drd5.web.cern.ch/
https://drd4.web.cern.ch/
https://indico.cern.ch/category/17391/
https://indico.cern.ch/category/17390/


The End.

Thank you for your attention
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• Detector R&D Themes (DRDTs) were formulated as high-level deliverables
• DRD 6 (calorimetry) shown as example here:

R&D Topics in ECFA Roadmap
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LHC LS3 LHC LS4



Future Large Experiments
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• Five Time periods defined
(HL-)LHC timeline:

LHC LS4LHC LS3



DRD2: Liquid detectors
• Covers Dark Matter and Neutrino experiments, accelerator and non-

accelerator-based 

• Several large-scale and many small-scale experiments running or 

foreseen with liquid detectors

• Underground Dark Matter Experiments: small and rare signals

• Technology: Noble Liquids (e.g. DUNE), Water Cherenkov (e.g. 

Super/Hyper-K) and Liquid Scintillator with light and ionization 

readout 

• R&D for multi-ton scale noble liquids:

• Target doping and purification

• Detector components radiopurity and background mitigation

• Feb. 5-7, ’24: inaugural DRD2 Collaboration Meeting at CERN 
https://indico.cern.ch/event/1367848/

• 156 participants, 91 contributed talks, from 71 institutes in 15 countries

• Several topical workshops on certain WP topics

• CB Board chair election 1 March 2024 resulted in CB board chair W. 
Bonivento
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[ECFA roadmap, 
Modified from L.Baudis]

https://indico.cern.ch/event/1367848/
https://indico.cern.ch/category/17386/
https://indico.cern.ch/event/994687/contributions/4181753/attachments/2194292/3709516/baudis_ecfa_feb21.pdf
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• Lists the strategic  R&D 
needs of different topics in a 
traffic-light style system

• Used to define work 
packages, projects, 
deliverables in proposals 
written by proto-
collaboration
• Submitted for review to 

DRDC and approval by 
CERN RB

• Progress tracked by annual 
DRDC review

Detector Readiness Matrix



General Strategic Recommendations

The General Strategic Recommendations (GSR) formulated in ECFA Detector Roadmap are: 

• GSR 1: Supporting R&D facilities (test beams, large-scale generic prototyping and irradiation)

• GSR 2: Engineering support for detector R&D (access to (mechanical, electrical and 
microelectronics)

• GSR 3: Common access to specific software for instrumentation (simulation and design tools)

• GSR 4: International coordination and organization of R&D activities 

• GSR 5: Distributed R&D activities with centralized facilities (pooling activities through a 
network of national hubs; due to increasing costs of solid-state and microelectronics)

• GSR 6: Establish long-term strategic funding programs

• GSR 7: Continued support for “Blue-sky” R&D

• GSR 8: Attract, nurture, recognize and sustain the careers of R&D experts 

• GSR 9: Industrial partnerships: 

• GSR 10: Open Science: routes to ensuring instrumentation results are as publicly available
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Strategic R&D

Strategic R&D bridges the gap between the idea 
(“blue sky research”, TRL 1-3) and the deployment 
and use in a HEP experiment (TRL 8-9)

• Detector R&D Collaboration should address TRLs from 3 to 
7, before experiment-specific engineering takes over

• Covers the development and maturing of technologies, e.g.

• Iterating different options

• Improving radiation hardness

• Scaling up detector area, number of layers,..

• Backed up by strategic funding, agreed with funding 
agencies
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Technology Readiness Levels (TRLs) 1-9: 
Method for estimating the maturity of technologies 

Didier Contardo



Roadmap implementation plan
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• Approved by CERN SPC and Council in fall 2022 (CERN/SPC/1190 ; CERN/3679)

• Decision that CERN will host DRD collaborations

• Interaction between DRD collaborations and committees through DRDC

• Interface to ECFA via ECFA Detector panel EDP: https://ecfa-dp.desy.de

• Distinction between reviewing 

body (DRDC) and advising 

body (EDP)

• ECFA Detector Panel (EDP) 

interfaces to ECFA
• Organizes “DRD managers forum”

• provides input to the next Strategy 

update

https://cds.cern.ch/record/2838406
https://ecfa-dp.desy.de/
https://ecfa-dp.desy.de/
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Infineon CEO together with HEPHY and CERN 
representatives

8” CMS HGCal 
prototypes

Example for the need of strategic R&D

My group worked for almost a decade with European 

semiconductor industry to find a “second source” for 

large-area planar Si sensors (targeting Phase-II Upgrades)

• Attracted a lot of attention

• Pushed HPK into developing 8” process 

Ą now being used for CMS HGCal

• Milestones:

• 2009: re-produce 6” p-on-n strip sensors

• 2015: First AC-coupled strip sensors on 8” wafers

• 2016/17: production of first 8” hexagonal HGCal sensors

• 2018: program stopped due to economic reasons

Reason for termination of program before series production:

• O(10) more wafer runs (~150k€ each) would have been 
necessary to mature the technology 

• Strategic R&D funding for R&D costs Ą reduction of 
series production costs

•
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Similar effort driven 
by INFN with 
STMicroelectronics
quite some time ago 
for planar sensors of 
LHC (”Phase-0”)



Broad timelines for future HEP Projects
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entering dedicated engineering with R&D tails in DRDs 

only consideration at this stage (not documented)
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Didier Contardo



DRD Committee (DRDC) at CERN

• Detector R&D Committee is a new 
committee on the same level as SPSC and 
LHCC
• Established autumn 2023 following ECFA 

Detector Roadmap Process

• http://committees.web.cern.ch/drdc

• Mandate of DRDC:
• Reviews DRD proposals and suggests 

recommendations to CERN Research Board

• Requests annual status reports of running 
DRD collaborations and conducts reviews of 
their progress
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http://committees.web.cern.ch/drdc


ECFA Detector Panel (EDP): Detector R&D Committee (DRDC):

• Thomas Bergauer (HEPHY Vienna), Chairperson

• Jan Troska(CERN), scientific secretary

• Stan Bentvelsen(NIKHEF; LDG contact)

• Shikma Bressler (Weizmann)

• Dimitry Budker(Mainz)

• Roger Forty (CERN; RB contact)

• Claudia Gemme(INFN and U. Genoa)

• Inés Gil Botella (CIEMAT)

• Petra Merkel (Fermilab; US contact)

• Mark Pesaresi(Imperial College)

• Laurent Serin (IJCLab)

• Ex-officio: P. Allport, D. Contardo (EDP)
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Committee Members

• Co-chairs: Phil Allport (Birmingham), Didier 
Contardo (Lyon)

• Scientific secretary: Doris Eckstein (DESY) 

• Gaseous Detectors: Silvia Dalla Torre (Torino)

• Liquid Detectors: Inés Gil Botella (CIEMAT)

• Solid State Detectors: Doris Eckstein, Phil Allport

• PID & Photon Detectors: Roger Forty (CERN)

• Quantum and emerging Technologies.: Steven 
Hoekstra (Groningen)

• Calorimetry: Laurent Serin (IJCLab)

• Electronics: Valerio Re (Bergamo)

• Ex Officio: ECFA Chair (Paris Sphicas), ICFA Detector 
Panel (Ian Shipsey), DRDC chair (Thomas Bergauer), 
APPEC & NuPECCobservers

Names in bold in both committees
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