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Detector R&D in Europe

1. European Strategy for Particle Physics 2026
• Process, Input proposals
• Outcome: Recommendations

2. Where to go with the DRD Collaborations

Overview



1. European Strategy for Particle Physics 2026:
Process
Input proposals
Outcome: Recommendations
Where to go with the DRD Collaborations
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• The European Strategy for Particle Physics (ESPP) is the cornerstone of Europe’s 
strategy-setting process for the long-term future of the field.

• The European Strategy Group (ESG) develops recommendations, which are 
submitted to the CERN Council for an update of the Strategy
• ESPP is not a project approval process
• Projects are approved by CERN Council through a separate decision process, taking the Strategy 

recommendations into account

European Strategy for Particle Physics

2006
(Original)

• discussions of LHC 
luminosity upgrade 

• R&D in accelerator 
technologies

• Coordination with a 
potential ILC project

2013
(1st update)

• High Luminosity LHC
• Need for a post-LHC 

program

2020
(2nd update)

• FCC Feasibility Study
• Detector Roadmap

2026

• Recommendation for 
next flagship project

• Preferred project and 
possible alternatives
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Strategy Update 2026
http://europeanstrategy.cern and  https://europeanstrategyupdate.web.cern.ch

263 input proposals

http://europeanstrategy.cern/
https://europeanstrategyupdate.web.cern.ch/
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Strategy Update 2026
http://europeanstrategy.cern and  https://europeanstrategyupdate.web.cern.ch

263 input proposals
Physics Briefing Book released 

https://arxiv.org/abs/2511.03883
https://cds.cern.ch/record/2944678?ln=de

http://europeanstrategy.cern/
https://europeanstrategyupdate.web.cern.ch/
https://arxiv.org/abs/2511.03883
https://cds.cern.ch/record/2944678?ln=de
https://cds.cern.ch/record/2944678?ln=de
https://cds.cern.ch/record/2944678?ln=de
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Strategy Update 2026
http://europeanstrategy.cern and  https://europeanstrategyupdate.web.cern.ch

263 input proposals

Documents - CDS:
https://cds.cern.ch/collection/European%20Strategy%20Update?ln=en

ESG recommendations released on December 2025
based on the discussions at the Drafting Session

http://europeanstrategy.cern/
https://europeanstrategyupdate.web.cern.ch/
https://cds.cern.ch/collection/European%20Strategy%20Update?ln=en
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Strategy Update 2026
http://europeanstrategy.cern and  https://europeanstrategyupdate.web.cern.ch

263 input proposals

March 2026

May 2026

Discussion of the draft 
Strategy at CERN Council

Final decision at Dedicated
CERN Council session 
on the Strategy update

(Budapest, HU)

http://europeanstrategy.cern/
https://europeanstrategyupdate.web.cern.ch/


21 Oct 2026 CPAD 2026 Seattle -- Thomas Bergauer 9

Strategy Update 2026
http://europeanstrategy.cern and  https://europeanstrategyupdate.web.cern.ch

263 input proposalsDeliberation and 8 WG documents released on April 1st

Documents - CDS: https://cds.cern.ch/collection/European%20Strategy%20Update?ln=en

…

Shared with community 
on Oct 31, 2025

http://europeanstrategy.cern/
https://europeanstrategyupdate.web.cern.ch/
https://cds.cern.ch/collection/European%20Strategy%20Update?ln=en


ESG Recommendations (I)

I. The next CERN flagship collider project

i. The electron–positron Future Circular Collider 
(FCC-ee) is recommended as the preferred option
for the next flagship collider at CERN. 

ii. A descoped FCC-ee is the preferred alternative option 
for the next flagship collider at CERN

At this stage, without knowing the reasons for which the FCC-
ee would not be feasible, other alternative options are not 
ranked. 

While the FCC-ee has been demonstrated to be technically feasible, its implementation remains subject to uncertainties related to:

(i)    Financial viability 
and 

(ii) The potential emergence of unforeseen challenges, notably those associated with tunnel construction
(acceptance by the population/political) 10



ESG Recommendations (II)

i. The full exploitation of the physics potential of the LHC and the HL-LHC and the completion of the 
high-luminosity upgrade remain the highest priorities of European particle physics. 
Every effort must be made to complete the HL-LHC upgrade within the current schedule.

ii. The unique ecosystem of particle physics research centres and universities in Europe should be 
further strengthened in order to address the objectives set out in this Strategy.

iii. The implementation of the Strategy should be pursued in strong collaboration with global partners 
and neighbouring fields.

iv. The relationship between the particle physics community and the European Commission should be 
further strengthened, exploring funding opportunities for the realisation of infrastructure projects 
and R&D programmes in cooperation with other fields of science and industry.

11



ESG Recommendations (III) – Technologies
To ensure that Europe remains at the forefront of technologies for particle physics, R&D in collaboration 
with international partners and industry must continue to be supported with high priority, thereby 
enhancing sustainability and societal impact.

Detector Technology: 
i. For the DRD collaborations to address the requirements of future flagship projects, they must 

receive adequate funding. New R&D topics and initiatives should be integrated in the DRD 
scheme. The General Strategic Recommendations in the roadmap must be fully addressed  by 
dedicated initiatives coordinated across the DRD collaborations.

ii. A coherent, strategic approach and sufficient resources to support close cooperation with industry 
are required to address the rising costs and growing complexity in engineering, particularly in 
microelectronics. 

iii. To enhance efficiency and align developments with global technology trends in other fields, 
standardised, off-the-shelf solutions should be prioritised over custom designs, where applicable

12



Further ESPPU recommendations on detectors

• The major targets of the detector R&D should be the preferred option for
the next flagship collider at CERN, FCC-ee, as well as the future non-
collider initiatives (neutrinos, dark matter searches)

• The ECFA Detector Panel & recently established DRD Managers Forum
should set up an appropriate framework to support and foster cross-
DRD coordination

• Further initiatives addressing the ten General Strategic 
Recommendations (GSRs) topics also need to be organized jointly
across all DRD collaborations

• Bidirectional Knowledge & Technology Transfer (KTT) must
become integral to R&D process

• Dissemination & Communication should target a broad range of 
stakeholders (decision makers)

21 Oct 
2026
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2. Where to go from the present 
DRD collaborations?
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Instrumentation since ESPPU 2020

2021
• ECFA Detector 

Roadmap

2022
• Roadmap 

implementation plan

2023

• Submission and review 
of proposals

• DRDC established

2024
• Approval, then: 

Collaborations started

2026+
• Re-Approval of DRD 

collaborations 

• ECFA Detector Roadmap as result of last ESPP Update 2020
• Most of the chapter's convenors (“Task Forces”) from ECFA 

Roadmap process became part of Proposal Writing Teams for new 
DRD collaborations

• Roadmap implementation plan defined that CERN will host 
the DRD collaborations
• Approved by CERN SPC and Council in fall 2022 (CERN/SPC/1190 ; 

CERN/3679)

• DRDC created as new committee at the same level as LHCC, SPSC 
and others; ECFA Detector panel kept an “advising role”

• Approval of DRD collaborations for an initial period 
of three years: 
• DRD 1,2 4 & 6 in December 2023 à renewal in Dec. 2026
• DRD 3, 5 and 7 in June 2024, DRD 8 in December 2024 à 2027

21 Oct 2026 CPAD 2026 Seattle -- Thomas Bergauer

https://cds.cern.ch/record/2838406
https://cds.cern.ch/record/2838406


21 Oct 2026 CPAD 2026 Seattle -- Thomas Bergauer 16

• A coherent framework is now in place
• 8 DRDs: organized in WGs/WPs
• Approved and running with MoU process ongoing

DRD Collaborations today
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• “Blue Sky” R&D develops new technologies (TRL 1-3)

• Strategic R&D (TRL 3-6) bridges the gap between “blue sky” 
and the deployment and use in a HEP experiment (TRL 8-9)
covers the development and maturing of technologies, e.g.
• Iterating through different options
• Improving radiation hardness
• Scaling up: detector area, number of channels, layers,..
• …

DRDs should covers low TRLs
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Technology Readiness Levels (TRL):

physics
TDR

experiment funding approval EDRexperiment LoI

mature concepts
Iterate different versions

Scaling-up challenge

final devices and systems
specific to experiment concepts 

game changers
new technologies

new paradigms

“blue sky” R&D engineering production/installationTRL6DRDTRL3

DRD Collaborations coverage



• DRDs: implementation of 
activities
• DRDC: review committee
• ECFA Detector Panel (EDP):

advisory role & support cross-
coordination

• DRD Manager Forum

• No overarching management structure above DRD collaborations exists
• Therefore, funding agencies and community support are essential to enable

full implementation of strategy recommendations (cross-DRD 
coordination on common topics, find synergies,..)
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Roles in Detector R&D



• From 2022, but still valid
• After the Strategy Update, the 

focus of R&D targeted at collider 
detectors should move to FCC-ee

• Detector Roadmap Update only
after full FCC-ee approval by 
CERN Council after funding has 
been secured (~2028)

ECFA Detector Roadmap

21 Oct 
2026
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Re-approval of DRD collaborations is due in the months ahead, following 
the initial three-year approval period.  DRDC requests for re-approval:
• A summary of the main achievements from the first approval period
• Define milestones and deliverables for the next 3-year period 2027-2029 in a 10+10-

page document
• Focus on developments for FCC-ee experiments to maximize funding opportunities

• DRD 1, 3, 4 and 6 presented first ideas of such a plan at the plenary ECFA Meeting in 
Amsterdam on 9/10th July [Indico], the other DRDs follow in November [Indico]

Strategic Alignment ESPP <-> DRDs

21 Oct 2026 CPAD 2026 Seattle -- Thomas Bergauer

Collaboration Re-approval Initial approval
DRD 1,2 4 & 6 Nov 2026 Dec 2023 [RB 247]
DRD 3*), 5 and 7 March 2027 June 2024 [RB 249]
DRD 8 Nov 2027 Dec 2024 [RB 251]

https://indico.cern.ch/event/1567686/timetable/
https://indico.cern.ch/event/1567687/
https://cds.cern.ch/record/2883303?ln=en
https://cds.cern.ch/record/2899766?ln=en
https://cds.cern.ch/record/2918047?ln=en


Funding agencies need to be convinced that 
detector R&D is a good investment
• Is targeted to FCC-ee (if this is the next big flagship)

• But also that
• Benefit for related fields of astroparticle and nuclear physics
• Society at large: job creation, education, training, applications and 

KT to other domains, e.g., medical physics (dosimetry, PET, 
imaging,..), automotive, environmental,…

• No metric exists to quantify socio-economic impact of 
instrumentation,  but other studies exist

• Cebr studing impact of physics (recently updated)
• WIFO FCC report: FCC will generate €50 billion in worldwide 

value added and create around 26,000 jobs annually

21 Oct 2026 CPAD 2026 Seattle -- Thomas Bergauer 21

DRD collaborations do not bring funding ab initio
• Only resource-loaded projects described in MoUs will be backed up by 

funding agencies commitments à 2nd phase of setting up DRD 
collaborations

GSR4Establish long-term funding

https://eps.org/physics-is-driving-europes-economy/
https://eps.org/physics-is-driving-europes-economy/
https://www.wifo.ac.at/en/publication/70741/
https://www.wifo.ac.at/en/publication/70741/


DRD–FCC interface
• FCC-ee, as the next flagship collider, is a particularly important player in the 

strategic guidance to R&D
• 39 EoI for detector R&D towards FCC-ee were submitted as input to ESPP

21 Oct 
2026
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• Important to enhance 
interaction between:
• DRDs
• FCC-ee Detector Concept & 

Subsystem WGs

• A structured connection and 
mutual engagement 
encouraged

• Implementation remains 
with DRDs and FCC 
structures
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• FCC project is now entering 
the Reference Design Phase

• This stage is focused on 
assembling the material 
required for a Council 
decision in 2028

• Physics, Experiments and 
Detector (PED) pillar is 
evolving accordingly

• DRDs are seen as 
technology drivers for 
subsystems

FCC Organization
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V. Cairo FCC week 2026

Detectors Concepts for FCC-ee

https://indico.cern.ch/event/1552126/timetable/
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Vertex Detectors for FCC-ee have 
similar requirements to other 
experiments starting in the 2030ths 
(ALICE3, ePIC, Belle-II)
• Resolution (special single point: 3 µm, 

time: 5 ns) 
• Hit rate/density (up to) 200 MHz/cm2

• Power consumption < 50 mW/cm2

• Radiation hardness TID: 100 kGy, NIEL: ~ 
1013/ cm2

• Material budget: very low 0.3% of  
radiation length per layer

Vertex Detector Requirements of FCC-
ee Exps., ALICE, ePIC, Belle II,..

European Strategy Input ID Submission ID #70

ITS3
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• Coordination across the eight DRDs on common overarching activities
• Topics include: database of contacts with industry, conference announcements, 

instrumentation schools, outreach
• EDP and the DRD Managers Forum should establish a framework to support 

and foster cross-DRD coordination

Suggested Initiatives
From Deliberation Document [CDS] 

• The ten General Strategic Recommendations 
remain highly relevant and have not yet been 
sufficiently explored. Thus, initiatives 
addressing the GSR topics must be organized 
jointly across all DRD collaborations.
• EDP is currently discussing possible activities

https://cds.cern.ch/record/2957411


Proposed cross-DRD coordination areas
• Following area are under discussion for enhanced coordination

• Overlaps between DRDs with shared challenges
• Limited resources, need to avoid duplication
• Facilitate exchange, improve coordination, increase visibility of the actions

21 Oct 
2026
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Knowledge Transfer (KTT)

• support a bidirectional KTT 
approach across DRDs, as 
encouraged in the Strategy 
Update Document

• coordinate cross-cutting 
technologies, industrial 
engagement and societal needs

Dissemination & Communication

• Establish a coordinated approach to 
promotion and dissemination across 
DRDs, starting from activities of the 
liaisons already existing in the DRDs

• strengthen links with engineering 
faculties, industry, policy makers and 
neighbouring disciplines

Engineering Support

• consolidate information on 
engineering needs across DRDs 
focusing on concrete R&D projects, 
including FCC -ee system/det 
requirements

• provide input for discussions with 
laboratories and funding agencies.



Training, Education and Careers
• Sustainable Career Models: Addressing long-term career paths

• Competitive salaries would enable mobility between academia and industry
• An alternative personnel pipeline is necessary as long as academia cannot compete 

with salaries in industry
• Find partnerships and open career paths from closely connected technological domains 

within academia, i.e. from electrical/electronics/mechanics engineering faculties
• Start with engagement even earlier: Outreach in high schools

21 Oct 2026 CPAD 2026 Seattle -- Thomas Bergauer 28

• Establishing a European Curriculum in Instrumentation
• Beginner level: through university master’s and graduate programs, supported 

by material compiled by HEP
• Intermediate level: Erasmus Mundus Master in Instrumentation
• Advanced level: (PhD and postdoc level): dedicated schools in instrumentation 

(e.g. EDIT) or DRD-specific schools
• Establish a CERN-hosted instrumentation school similar to CERN Accelerator School 

and the CERN School of Computing. First attempt: 2027 ECFA Winter Instrumentation School

https://indico.cern.ch/event/1683986/


Summary
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DRDs today

DRD2: Liquid Detectors  
for Neutrinos · Dark Matter 

· 0vbb

DRD4: Photon detectors
vacuum, solid-state (SiPM), hybrid 
single-photon and SciFi detectors ·  
applications in PID, RICH, tracking

DRD5: Quantum Sensors
Quantum dots · superconduct. 
nanowires · bolometers · TES · 
MMC · nuclear clocks
Applications in LEPP, first projects 
in HEPP happening

DRD8: Mechanics
Ultra-thin beam pipes · CF foam and 
new materials · curved, retractable 
sensors · air & micro-channel cooling 
· eco-friendly cooling fluids · robots · 
augmented reality

DRD1: Gaseous Detectors
Large · Fast ·  eco-friendly 
gases · MPGD, e.g. GEMs

DRD3: Semiconductor Det.
Monolithic CMOS · LGADs · 
radiation hardness · interconns.

DRD6: Calorimetry
Energy resolution · High 
granularity · dual readout ·  
particle flow · sandwich · optical

DRD7: Electronics
ADC/TDC IP Blocks · Opto-
electronics · packaging · power · 
extreme environments · COTS ·  
intelligence on detector · foundry 
access

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

σ ~ 25
ps per
track

PICOSEC: NIMA903 
(2018) 317

© Nature

Si-Fiber couplers
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DRD collaborations have existed for 3 years and are now re-approved
• Evolve on a coherent work program over the next years
• Align R&D activities with priorities identified in 

the Strategy Update (i.e. FCC-ee)
• Secure funding

ESPP encourages Cross-DRD coordination
• Building on existing DRD structures & DRD Manager forum
• EDP proposes cross-DRD exchange forums to strengthen key priorities:

• Knowledge transfer, Dissemination, Engineering support (between DRDs and FCC)

• Make existing structures work together better
• Many of these statements have been made already at the 2020 Update of the European 

Strategy, being now more important than ever
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Summary
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Thank you 
very much 

for your attention


