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Welcome   
Detector R&D is the most creative side of instrumentation and an essential 
driver for innovation and cross-polination: collaboration is fruitful
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High-priority future 
initiatives

A. An electron-positron Higgs factory is the highest-priority next collider. For the 
longer term, the European particle physics community has the ambition to operate a 
proton-proton collider at the highest achievable energy. Accomplishing these compelling 
goals will require innovation and cutting-edge technology: 
 
• the particle physics community should ramp up its R&D effort focused 
on advanced accelerator technologies, in particular that for high-field 
superconducting magnets, including high-temperature superconductors;  
 
• 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. Such a feasibility study of the colliders and 
related infrastructure should be established as a global endeavour and be 
completed on the timescale of the next Strategy update. 
 
The timely realisation of the electron-positron International Linear Collider (ILC) 
in Japan would be compatible with this strategy and, in that case, the European 
particle physics community would wish to collaborate.  

B. Innovative accelerator technology underpins the physics reach of high-energy 
and high-intensity colliders. It is also a powerful driver for many accelerator-based 
fields of science and industry. The technologies under consideration include high-field 
magnets, high-temperature superconductors, plasma wakefield acceleration and other 
high-gradient accelerating structures, bright muon beams, energy recovery linacs. 
The European particle physics community must intensify accelerator R&D and 
sustain it with adequate resources. A roadmap should prioritise the technology, 
taking into account synergies with international partners and other communities 
such as photon and neutron sources, fusion energy and industry. Deliverables for 
this decade should be defined in a timely fashion and coordinated among CERN 
and national laboratories and institutes. 

A. The quest for dark matter and the exploration of flavour and fundamental 
symmetries are crucial components of the search for new physics. This search can 
be done in many ways, for example through precision measurements of flavour 
physics and electric or magnetic dipole moments, and searches for axions, dark sector 
candidates and feebly interacting particles. There are many options to address such 
physics topics including energy-frontier colliders, accelerator and non-accelerator 
experiments. A diverse programme that is complementary to the energy frontier is an 
essential part of the European particle physics Strategy. Experiments in such diverse 
areas that offer potential high-impact particle physics programmes at laboratories 
in Europe should be supported, as well as participation in such experiments in 
other regions of the world. 

B. Theoretical physics is an essential driver of particle physics that opens new, 
daring lines of research, motivates experimental searches and provides the tools 
needed to fully exploit experimental results. It also plays an important role in capturing 
the imagination of the public and inspiring young researchers. The success of the 
field depends on dedicated theoretical work and intense collaboration between the 
theoretical and experimental communities. Europe should continue to vigorously 
support a broad programme of theoretical research covering the full spectrum 
of particle physics from abstract to phenomenological topics. The pursuit of 
new research directions should be encouraged and links with fields such as 
cosmology, astroparticle physics, and nuclear physics fostered. Both exploratory 
research and theoretical research with direct impact on experiments should be 
supported, including recognition for the activity of providing and developing 
computational tools. 

C.  The success of particle physics experiments relies on innovative 
instrumentation and state-of-the-art infrastructures. To prepare and realise future 
experimental research programmes, the community must maintain a strong focus 
on instrumentation. 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. 
Collaborative platforms and consortia must be adequately supported to provide 
coherence in these R&D activities. The community should define a global 
detector R&D roadmap that should be used to support proposals at the European 
and national levels.

Other essential scientific 
activities for particle physics

European Strategy for Particle Physics Recommendation

-> ECFA mandate to define a Detector R&D Roadmap



Detector R&D Roadmap

Ø Identify areas of detector R&D that are strategic not to 
compromise the physics programs in future facilities

Ø Strategic R&D to be distiguished from:

Experiment-specific R&D 

Blue-sky research 

(Although strategic R&D is often motivated by specific experiments and can benefit
from blue-sky)

Ø Acknowledge the tranversal impact of this R&D in related fields:
future colliders, neutrino, dark matter, nuclear, astroparticle, etc
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Figure 1: ECFA Detector R&D Roadmap Panel Organisation.

Panel Chair or representative reports progress through Restricted ECFA (RECFA) and
thence to the full Committee which is also kept fully informed by the ECFA Chair. To
assist the process, ECFA has provided a list by country of National Contacts who are
also consulted directly by the Task Forces. This report is developed with and submitted
for endorsement by ECFA.

Figure 2 illustrates the process and timeline whereby this report is prepared. The dif-
ferent stages are shown in three blocks. The process started in May 2020 with the Coor-
dinators team confirmed by ECFA. The Panel composition was completed by September
and the organisational aspects were concluded by the end of that year. The first phase of
input was through two days containing twelve presentations from leading scientists rep-
resenting the eight facilities/areas listed above (for more details see [Ch0-3]). Their brief
was to emphasise unmet detector R&D needs in a context that extends decades into the
future, given the very long lead-times that some developments will inevitably require.
These presenters have also agreed to continue as the primary contacts of the Panel and
Task Forces for material in their area of expertise. Following these, the Task Forces
were mainly occupied with collecting further inputs through surveys distributed largely
through the National Contacts; consultation with the contacts provided by APOD2 and
(also taking advantage of these) preparation of the corresponding day-long symposia
discussed below.

Throughout the process, all the materials used to build the Roadmap have been
publicly available through webpages [Ch0-3] that have been widely advertised within
the community. Information on the nine topical Open Symposia (each devoted to a
specific technology area or cross-cutting activity) was distributed at a national level
through ECFA and the National Contacts; via APOD and using a large number of
particle physics R&D related mailing lists. In compiling material for the Detector R&D

2ECFA provided a list of contacts by country, while APPEC, ESA, LEAPS, LENS and NuPECC
have all provided expert contacts by Task Force area.

A number of broad task forces and challenges within each area were identified by
broad community consultation
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Ø Questionnaires were carried out 

Ø ECFA Detector R&D Roadmap Symposium Meetings for each Task  Spring 
2021 (https://indico.cern.ch/event/957057/program)
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General recommendations

GSR4: International coordination and organisation of R&D activities 

Ø Refresh and enhance the existing CERN RDxx programmes

GSR 5: Distributed R&D activities with centralised facilities 

Ø distributed yet connected system for R&D efforts across Europe 

GSR 6 - Establish long-term strategic funding programmes 

Ø additional to short-term funding programmes for the early proof of principle
phase of R&D, also long-term strategic funding programmes
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Annex 1 

Proposed Implementation Plan for the 2021 ECFA Detector Research and Development Roadmap 

For each of the technology areas considered, the 2021 ECFA Detector Research and Development Roadmap1 
(hereinafter referred to as the Roadmap) has identified major detector R&D themes (DRDTs) where longer-term 
research must be carried out, in most cases directed towards experiments at large future facilities with earlier 
experiments as important “stepping stones”. A major guideline was to define the requirements and milestones such 
that detector R&D would not be the limiting factor in establishing the next large research projects envisaged on 
timescales extending well beyond the High-Luminosity LHC programme. 
 
In addition, community themes have been developed, some of which are reflected in the general strategic 
recommendations (GSRs) that must also be addressed in the coming years. 
 
 
1. Establishment of DRD Collaborations at CERN  
 
It is proposed that the long-term R&D efforts be organised into newly established Detector R&D (DRD) 
collaborations, as illustrated below, following the model of the well-known and very successful RD collaborations 
established in the early 1990s to address the huge challenges posed by the construction of the LHC detectors. 
  

 
 
Proposed organisational structure for implementation of the Roadmap (the arrows indicate the reporting lines) 
 
• In the detector area, larger DRD collaborations should be considered. The proposal is that such collaborations 

be established to address each of the six detector technology areas identified in the Roadmap. This would 
guarantee a critical mass of institutes, expertise and effort, thereby avoiding too much fragmentation. It would 
also keep the administrative support and reviewing requirements to a manageable level. For the cross-cutting 
areas of electronics and integration, one or two further DRD collaborations should be anticipated; they should 
pick up on specific themes, but not necessarily be mapped directly onto the TF topic areas.  
 

• In addition, the community themes identified in the area of training must be addressed. However, for these, 
alternative implementation steps are needed, as discussed later in this document. 
 

 
1 http://cds.cern.ch/record/2784893/files/ 

Building up on CERN RDxx success story (RD50, RD51, RD53,CALICE,… )

Ø Very limited funding (2K/y/institute!)

Ø Very light management structures: self-organized to a large extent

Ø Collaborations have been fruitful and solved many challenges
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1 http://cds.cern.ch/record/2784893/files/ 

RD50-> DRD3,  RD51-> DRD1, RD53 -> DRD7, CALICE-> DRD6

DRD2, DRD4 no previous RD structures…



Detector R&D Roadmap Implementation

22-23/3/2023

1-3/3/2023

12/1/2023 -> 20/4/2023
12-15/3/2023

Request to funding agencies to feedback on these plans



Why this meeting ?

Ø Gauge the involvement of spanish groups in Detector R&D efforts  
(answer to questionnaires done by groups, no clear national picture)

Ø Communication efficient within experiments but not across experiments:
interesting synergies could be lost!

Settle a more efficient communication channel ?

Ø National funding for R&D within experiment-specific projects: difficult 
to estimate 

Ø Innovative detector R&D is of high value and a more organized community
could be more efficient in improving national funding for this area



Why this meeting ?

Ø Gather opinions regarding the utility of the proposed DRD schemes

-Are the challenges defined in the roadmap of relevance to your activities ?

-Is the structure in the form of DRD collaborations appropriate to achieve 
the goals ?

-What do consider an appropriate funding scheme for detector R&D ? How has
it been until here and how do you think it could be improved ?

-How can we improve spanish contributions to this field ?

-Training, engineer career path in academia, funding, infrastructure …



Thank you to our host!



DRD1: Gaseous Detectors
(Meeting 1-3/3/2023)







DRD6: Calorimetry
(Meeting 12/1/2023 -> 20/4/2023)
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