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https://cds.cern.ch/record/2957411?ln=de

7th DRD-MF meeting, April 23rd 2026

Some highlights from Deliberation Document Update

https://cds.cern.ch/record/2957411?ln=de

* FCC-ee is recommended as the preferred option for the next flagship collider at CERN

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

* ...coordination across the eight DRDs key to maximising synergies, facilitating the exchange of expertise and ensuring
efficient use of resources at both the scientific and technical levels

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

* The ten General Strategic Recommendations (GSRs) of the detector R&D roadmap call for a coherent, long-term
framework for detector R&D that ensures sustained access to key infrastructures (GSR 1), engineering support
(GSR 2), software tools (GSR 3), and stable funding (GSR 6), while fostering international coordination (GSR 4) and
distributed activities anchored at central facilities (GSR 5).

* The GSRs further underscore the need to support exploratory “blue-sky” research (GSR 7), to strengthen careers
and recognition for detector R&D experts (GSR 8), to establish effective industrial partnerships (GSR 9), and to
embed open science (GSR 10) practices as standard across all instrumentation activities.

* Bidirectional Knowledge & Technology Transfer (KTT) must become integral to R&D process
* current KTT is mostly “inside-out”, exporting results to society after the scientific work is completed

* bidirectional model in which also societal actors (industry, health, energy, security sectors) contribute needs and
constraints into the R&D process itself (“outside-in”) would accelerates impact and improves relevance to society
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POSt ESU actions CERN/SPC/1190 - Sept 2022

General Strategic Recommendations

Stronger cross-DRD coordination and a more
concrete implementation of the ten General
Strategic Recommendations (GSRs)

* needtomove from high-level recommendations to
practical and coordinated actions, while preserving
the lightweight and flexible nature of the DRD
programme.

GSR 1 - Supporting R&D facilities: test beams, large-scale prototyping, irradiation
GSR 2 - Engineering support for detector R&D

GSR 3 - Specific software for instrumentation

GSR 4 - International coordination and organization of R&D activities

GSR 5 - Distributed R&D activities with centralized facilities

GSR 6 - Establish long-term strategic funding programs

GSR 7 - Support “Blue-sky” R&D

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

GSR 9 - Establish and maintain Industrial partnerships

0. GSR10- Support Open Science

o PN RN

EDP is tasked to create a framework for this

Together with the ECFA & DRDC chairs, we recently revised the status of the ten GSR
implementations, to understand where EDP and DRD manager forum can help.

Discussed a few concrete actions to address some aspects highlighted by the deliberation documents
and we will proceed with EDP and EDP-DRD-MF in the coming months:

* Light-weight update on strategic R&D, enhance focus on FCC-ee where needed
* Follow-up on present ESU, in particular GSRs
* Propose formation of Task Forces
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Task Force Proposals

Today we present a small number of concrete Task Force proposals:
* aligned with the Deliberation Document, the ten GSRs, and the identification of FCC-ee as the next flagship project

The creation of these Task Forces is not decided, but proposed for discussion, aimed at:
* clarifying mandates,
* defining a limited and pragmatic scope,
* and enabling the community to organise the work efficiently.

These proposals are first discussed within the EDP

Following EDP feedback, they will be brought to the EDP-DRD Managers Forum, May 28 meeting, to:
* gatherinput from the DRDs,
* ensure alignment with ongoing activities,
* and assess feasibility and acceptance.

The intention is to enable the Task Forces to shape their own concrete work plans, rather than
pre-defining detailed activities at this stage.

Goals:
 Coordination, not centralisation
* Support, not duplication of DRDs or experiment work

* Lightweight structures, clearly mandated
* Focus on implementation of the Strategy
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Motivation for a KTT Task Force

* Deliberation document: bidirectional Knowledge and Technology Transfer (KTT)
must become integral to all particle-physics projects.

* Particle physics delivers major societal benefits, but current KTT is mostly
inside-out, exporting results to society after the scientific work is completed.

* A bidirectional model in which also societal actors (industry, health, energy,
security sectors) contribute needs and constraints into the R&D process itself
(“outside-in”) would accelerates impact and improves relevance to society.

* Today however:
* No cross-DRD coordination exists

* No common practice across DRDs for defining TRL, innovation or IP approach, making it
difficult to compare technological maturity, evaluate transferability, and present
technologies coherently to external partners

* Industry and society stakeholders cannot easily contribute to DRD R&D cycles

* An EDP Task Force could help to implement a bidirectional KTT model and
provide coeherence needed across DRDs
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Proposal: KTT Task Force

* Motivation
* Translate KTT bidirectional recommendations into practice
* Provide a lightweight framework
e Support DRDs in identifying technologies with societal value
* Bring societal challenges into the DRD R&D cycle

* Create coherenceinTRLs, IP approaches, and innovation
methodology

* Support DRDC and ECFA with annual impact outputs

e Mandate

* Enable bidirectional KTT across DRD, coordinating
cross-cutting technologies, industrial engagement, societal
needs, and annual KTT reporting.

* Create material to disseminate importance of R&D activity
for other scientists and society

* Structure
e 2 Co-chairs (EDP/DRDC/DRD-MF): technical + KTT expert

8 DRD focal points
 CERN-KT liaison & ILOs

e Core Activities

Introduce a 1-page KTT section in all DRD reports

* technologies with transfer potential, TRL level,
possible non-HEP applications, interactions with
industry/society, barriers to transfer

Annual(?) Industry-Science Roundtable

Annual(?) Societal Challenges Workshop (health,
energy, security, aerospace)

Produce Cross-Cutting Technologies List
* identifyingtechnologies relevant to multiple DRDs
Produce annual KTT Opportunities Map

* mosttransferable DRD technologies with TRL and
readiness, possible external applications, relevant
industrial sectors

Identify Pilot projects addressing strategic areas

* Ex?SiPM supply chain, cryogenic tech landscape,
ASIC node mapping

Coordinate with nationale KT effort?

* ExpectedImpact

Practicalimplementation of KTT requirement
Coordination without burdening DRDs
Bidirectional exchange with stakeholders
Improved visibility of impact

Strengthened European tech ecosystem
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Proposal: Engineering support for Det R&D Task Force

e Motivation

* Development of complex collider detectors such as for the FCC-ee needs engineering support early on:
* Subdetector system level design, advanced technologies, large component counts, early focus on scalability and QA/QC.
* OQOverall detector concept level integration: magnet integration, MDI, conventional infrastructure to be addressed early

* GSR-2 calls for adequate mechanical and electronics engineering support.

* Engineering support is uneven across countries, with limited access for smaller groups.
* Move from general needs stated in survey to concrete (mainly) FCC-ee-driven projects.

Mandate e Core Activities

* Collect and follow evolving engineering support needs across DRDs,
focusing on concrete R&D projects

* Connect DRDs with the FCC-ee detector structure:
* Detector subsystem WGs: tracker, calorimeter, TDAQ, muon... ) to translate

system requirements into engineering R&D needs .
* Detector concept WGs to identify global engineering and integration tasks which
need to be tackled early .

* Provide structured input to EDP, DRDC and LDG for strategic planning
on how engineering support can be shared across Europe (CERN,

Track key engineering needs and bottlenecks
within and across DRDs.

Support a structured interface between DRD
engineering R&D and FCC-ee system-level
requirements.

Map engineering competencies and
resources

Highlight structural gaps and disparities in
engineering support across Europe.

national labs, DRDs). * Expected Impact
* Increased visibility of engineering priorities.
Structure * Better alignment of engineering support with
* 2 Co-chairs (from EDP/DRDC/DRD-MF and FCC-ee DetConcept) DRDs and FCC-ee detector development.
* Mechanical + Electronics / microelectronics * Improved access to engineering support for the
« Engineering focal points from each DRD community
« Liaisons with: FCC-ee DetConcept & LDG * Clearinput to strategic funding discussion.
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Proposal: Outreach Task Force

* Common platforms and activities to promote detector technology aspects of HEP

* Connect people interested in outreach from the various DRDs to coordinate the
actions

* Connected to KTT TF and ECFA Training Panel

* Create aforum for outreach contacts of DRDs to network more intensely, identify
potential for synergies and maximisation of reach

e Structure
 1-2 Co-chairs
* 8 DRD focal points
* CERN/FCC-ee Outreach connection
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Task Force composition

* After today’s discussion on TF proposal (mandate/goals), we woould like to collect
suggestions from EDP on potential candidates as co-chairs

 Send nominations (mailto EDP co-chairs) by end of the week, Sunday May 24

* Abalanced composition will be agreed by the EDP co-chairs, in consultation with ECFA and
DRDC chairs, before moving forward.

* Engineering support TF
* 2 Co-chairs (from EDP/DRDC/DRD-MF and FCC-ee DetConcept)

Mechanical/ Electronics / microelectronics
* Engineering focal points from each DRD
* Liaisons with: FCC-ee DetConcept & LDG

- KTTTF
* 2 Co-chairs (EDP/DRDC/DRD-MF, also external experts): technical + KTT expert

* Electronics, mechanics, photosensors (FBK, HPK)

8 DRD focal points
 CERN-KT liaison & ILOs

e Outreach TF
 1-2 Co-chairs
* 8 DRD focal points
* Liason with CERN/FCC-ee Outreach
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Follow-up on present ESU
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To be asked to DRD-MF

Light-weight update on strategic R&D, enhance
focus on FCC-ee where needed

* Asked to be shown by DRDs in PECFA presentation in July/Nov

* To beincludedalso in the DRDs re-approval document:
* See guidelines for re-approval documents, T. Bergauer

* "Clearly highlight and prioritise developments aiming for FCC-ee
experiments, based on the European Strategy outcome (for the
relevant DRDs)”

Important to continue to maintain good connection
between DRDs and FCC-ee DetConcept Subsystem
WGs: tracker, calorimeter, TDAQ, muon

Close collaboration actively supported by the DetConcept
Work Package, dedicated sub-group structures created for
this purpose for the FCC Reference Design Phase

* See May 4th FCC-ee DetConcept Meeting

Organizational Structure during the Reference Design Phase (2026-2028)

Detector R&D Collaborations
(ECFA R&D Roadmap)

CERN DRDs

DRD1: Gaseous Detectors
DRD2: Liquid Detectors

DRD3: Semiconductor Detectors
DRD4: Photodetectors & PID
DRD5: Quantum Sensors

DRDé: Calorimetry

DRD7: Electronics

DRD8: Mechanics

...also US RDCs

Strategic and blue sky R&D on
enabling technologies

Technologies

Detector Subsystem Subgroups
(FCC-PED)

Tracker & PID
DRD1, DRD3,DRD4,DRD7, DRD8

Calorimeters
DRD6, DRD7,DRD8
Muons
DRD1, DRD7,DRD8
Luminometers
(community building)

Magnets
(communi ity building)

TDAQ
DRO7

Develop technology specific configuration
choices, enable subsystem study and
optimisation  (performance  figures),
ensure that detector requirements can be
fulfilled.

=

Detector Concept Study Groups
(FCC-PED)

ALLEGRO
Noble liquid ECAL + straw-tube tracker

CLD
All-silicon tracker +SiW ECAL + SiPM-tile HCAL

IDEA

Dual-readout calo + drift chamber

ILD
TPC + SIW/SiPM-tile calo

ALFA + more to come...
New concepts actively encouray ged

Full-simulation model, engineering
studies, timelines and sequence for
construction, maintenance and access
plans, prototypes or mock-ups for
concept-specific elements.

NON EXCLUSIVE-MEMBERSHIP

This organisation is aimed at fostering collaboration rather than competition, across the DRDs and the individual institutes, towards building a
“library” of detector subsystems with different technologies (vertex detectors, trackers, luminometers, calorimeters,...) and related software
tools (geometry, digitisation, simulation, subsystem reconstruction and performance analysis) that can be used in a plug-and-play strategy to
study and optimise their performance in several variations of detector concepts.

GSR 1 Survey from 2023 (by LDG/ECFA Detector R&D Infrastructure Panel)
* Do notrepeat, but ask for (important) updates on needs for facilities and support

* Do we have access to their original submissions?

* If substantial updates, create additional small task force to evaluate

GSR 3 Software support situation

* DRDsto establish link persons for software packages relevant to them
* Registerto be keptby EDP, Issues to be flagged to DRD-MF and DRDC

19/05/2026
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General Strategic Recommendations

Follow-up on present ESU

GSR 1 - Supporting R&D facilities: test beams, large-scale prototyping, irradiation
GSR 2 - Engineering support for detector R&D

GSR 3 - Specific software for instrumentation

GSR 4 - International coordination and organization of R&D activities

GSR 5 - Distributed R&D activities with centralized facilities

GSR 6 - Establish long-term strategic funding programs

GSR 7 - Support “Blue-sky” R&D

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

GSR 9 - Establish and maintain Industrial partnerships

0. GSR 10 - Support Open Science

* EDP Chairs (or members) to follow up
themselves, where structures
already existing

S PPN RLDd=

* GSR 4 Interaction with neigbouring fields
* Ensure representation at JENAS, contact detector leads from nuclear and astro
GSR 5 Tiered ASIC development
* follow up with with DRD7 and corresponding WP there-in
GSR 6 Funding policies
* Jamboree, round table, involve CERN management
GSR 7 Blue Sky
* To be addressed in DRDC reviews
GSR 8 Training and Career
* Ask ECFA Training Panel to report at DRD-MF
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EDP - DRD MF - DRDC composition

EDP

Co-chairs:

Giuliana Rizzo (Universita' & INFN, Pisa)
Felix Sefkow (DESY)

DRDC chair, ex-officio:

Thomas Bergauer (HEPHY Vienna (OEAW))

Scientific secretary:

Jens Dopke (STFC RAL)

Gaseous Detectors:

Silvia Dalla Torre (Torino)

Liquid Detectors:

Inés Gil Botella (CIEMAT, Madrid)

Solid State Detectors:

Susanne Kuehn (CERN)

PID & Photon Detectors:

Roger Forty (CERN)

Quantum and emerging Technologies.:

Steven Hoekstra (Groningen)

Calorimetry:

Laurent Serin (IJCLab)

Mechanics and Integration:

Jens Dopke (STFC RAL)

Electronics: Valerio Re (Bergamo)
Ex Officio: Paris Sphicas (ECFA Chair)

Stefan Soldner-Rembold (ICFA Detector Panel)
Observer for APPEC Aldo lanni (INFN, LNGS)

Observer for NUPECC

Eugenio Nappi (INFN, Unit of Bari)

2025 Alumni

Didier Contardo (IP2I Lyon)
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DRD - MF

DRD1 Eraldo Oliveri

DRD2 Roxanne Guenette
DRD3 Gregor Kramberger
DRD4 Massimiliano Fiorini
DRDS Marcel Demarteau

DRD6 Roman Poeschl
DRD7 Fracois Vasey

DRD8 Burkhard Schmidt

DRDC

Scientific Secretary
LDG representative
CPAD/US representative
DRD 1 expert

DRD 2 expert

DRD 3 expert

DRD 4 expert/CERN rep.
DRD 5 expert

DRD 6 expert

DRD 7 expert

DRD 8 expert

DRD 1 expert/CERN rep

Maxim Titov
Giuliana Fiorillo
Giulio Pellegrini
Guy Wilkinson
Michael Doser
Roberto Ferrari
Frank Simon
Andreas Mussgiller

Period 2026-2027
Chairperson Thomas Bergauer (AT)

Jan Troska (CERN)
Sinead Farrington (UK)
Antony Affolder (US)
Shikma Bressler (IL)
Inés Gil-Botella (ES)
Claudia Gemme (IT)
Eugenio Nappi (IT)
Christian Enss (DE)
Laurent Serin (FR)
Mark Pesaresi (UK)
Marcel Vos (ES)
Florian Brunbauer (CERN)

EDP Co-Chairs

Giuliana Rizzo (IT)

(ex officio) Felix Sefkow (DE)
Ex Officio DRC
Invited DG

EP dep. Head
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General Strategic Recommendations
from CERN/SPC/1190 - 2022

CERN/SPC/1190
CERN/3679
Original: English
29 September 2022

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE

CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

Action to be taken Voting Procedure

SCIENTIFIC POLICY COMMITTEE
For information 330™ Meeting
26-27 September 2022

RESTRICTED COUNCIL
For information 209" Session
29 September 2022

EUROPEAN STRATEGY FOR PARTICLE PHYSICS
DETECTOR R&D ROADMAP
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4. Implementation of the General Strategic Recommendations

Furthermore, the Roadmap makes ten important general strategic recommendations (GSRs). They are reproduced
below, together with an outline of the steps towards their implementation.

GSR 1: Supporting R&D facilities

It is recommended that the structures to provide Europe-wide coordinated infrastructure in the areas of: test beams, large
scale generic prototyping and irradiation be consolidated and enhanced to meet the needs of next-generation experiments
with adequate centralised investment to avoid less cost-effective, more widely distributed, solutions, and to maintain a network
structure for existing distributed facilities, e.g. for irradiation.

It is recommended that the approved DRD sub-projects clearly define their needs in terms of test beams, irradiation
facilities and large-scale prototyping infrastructures.

A working group made up of members of the EDP, DRDC and LDG should consider to what extent these needs
can be fulfilled by existing facilities, what facilities can be consolidated and where new investment is needed. Costs
should be covered by the major European laboratories (or associated university institutes, where existing and if
possible) and CERN. This working group should be mandated to develop a coherent plan over the next one to two
years. EU funding programmes for infrastructures, such as AIDAinnova and EURO-LABS? should be exploited
as much as possible and non-European options should be explored where appropriate.

GSR 2: Engineering support for detector R&D

In response to ever more integrated detector concepts, requiring holistic design approaches and large component counts, the
R&D should be supported with adequate mechanical and electronics engineering resources, to bring in expertise in state-of-
the-art microelectronics as well as advanced materials and manufacturing techniques, to tackle generic integration
challenges, and to maintain scalability of production and quality control from the earliest stages.

Increasing engineering support in the above-mentioned state-of-the art activities is vital in order to keep abreast of
the rapidly developing technologies. A working group composed of LDG and DRDC members could be mandated
to establish: how needs can best be covered; what can be taken on by CERN, other major European laboratories
and universities; how appropriate access can be managed for smaller groups (such as by forming national or
European clusters); and, therefore, what level of support should be asked of the respective funding agencies. For

2 EURO-LABS is an EU-supported network of leading laboratories across Europe, where the users can conduct state-of-the-art
research and develop technologies in nuclear physics, high-energy physics and associated fields.

Guliana Rizzo, Felix Sefkow — EDP meeting, May 19, 2026
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engineers to engage, appropriate permanent positions need to be provided.

In general, the level of engineering support varies significantly from country to country. In particular, countries
with a low level of such support should be strongly encouraged to improve. They could achieve this, for example,
by requesting appropriate positions in the long-term R&D support programmes discussed above. Restricted ECFA
(RECFA) should assess the present situation expeditiously through a survey of the national representatives and
should point out strengths and weaknesses, for example during country visits or in dedicated meetings with funding
agencies.

GSR 3: Specific software for instrumentation

Across DRDTSs and through adequate capital investments, the availability to the community of state-of-the-art R&D-specific
software packages must be maintained and continuously updated. The expert development of these packages — for core
software frameworks, but also for commonly used simulation and reconstruction tools — should continue to be highly
recognised and valued and the community effort to support these needs to be organised at a European level.

This important topic of software maintenance, updates and further developments could be included in the suggested
R&D activities mentioned above. The EDP should identify — together with the respective task force leaders of the
present Roadmap Panel — which software packages can be embedded in the respective R&D activities. Supported
positions are needed for such tasks to be carried out, and it would be appropriate to explore to what extent this
could be jointly accommodated within the major laboratories.

GSR 4: International coordination and organisation of R&D activities

With a view to creating a vibrant ecosystem for R&D, connecting and involving all partners, there is a need to refresh the
CERN RD programme structure and encourage new programmes for next generation detectors, where CERN and the other
national laboratories can assist as major catalysers for these. It is also recommended to revisit and streamline the process of
creating and reviewing these programmes, with an extended framework to help share the associated load and increase
involvement, while enhancing the visibility of the detector R&D community and easing communication with neighbouring
disciplines.

This point is addressed in the earlier sections of this document via the implementation of a coordinated and coherent
R&D structure. Although the DRD collaborations are formally anchored at CERN, other national laboratories can
take a leading role in nurturing these through their global contacts and can assist as a major catalyser. Coordination
with non-European R&D programmes is expected through close engagement with the ICFA Instrumentation,
Innovation and Development Panel.

Collaboration with neighbouring fields can be fostered through ECFA/RECFA, where they are already represented
(as discussed above), as well as via the already established Joint ECFA-NuPECC-APECC Seminars (JENAS),
where, in future, for example, a session dedicated to detector R&D could be established.

Guliana Rizzo, Felix Sefkow — EDP meeting, May 19, 2026
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GSR 5: Distributed R&D activities with centralised facilities

Establish in the relevant R&D areas a distributed yet connected and supportive tier-ed system for R&D efforts across Europe.
Keeping in mind the growing complexity, the specialisation required, the learning curve and the increased cost, consider more
focused investment for those themes where leverage can be reached through centralisation at large institutions, while
addressing the challenge that distributed resources remain accessible to researchers across Europe and through them also
be available to help provide enhanced training opportunities.

Setting up such a structure is vital and may, for some topics, be integrated into the DRD programmes discussed
above. However, for several important areas and cross-cutting activities, such as electronics (ASICs or others), a
dedicated backbone structure 1s needed. This should be defined through discussions between the DRDC and the
LDG, with the involvement of the EDP, to ensure that the relevant DRDTs identified in the roadmap are
appropriately addressed. The major concern to be taken into account is that, for several R&D areas (particularly
those linked to solid-state devices, microelectronics and on-detector data handling), the costs involved in
exploiting, adapting and further developing cutting-edge technologies are rising rapidly while the field remains —
by commercial standards — a low-volume, niche market. Increasingly, costs can be met only through a significant
pooling of resources, particularly given the growing complexity and degree of specialisation required of those
involved in device design and the need to negotiate with vendors as larger-scale organisations. The proposed new
structures would need to have the necessary critical mass to meet these challenges while ensuring that creativity is

maintained at smaller institutes. Such strategic funding should supplement current schemes aimed more at
sustaining a diverse R&D ecosystem.

GSR 6: Establish long-term strategic funding programmes

Establish, additional to short-term funding programmes for the early proof of principle phase of R&D, also long-term strategic
funding programmes to sustain both research and development of the multi-decade DRDTs in order for the technology to
mature and to be able to deliver the experimental requirements. Beyond capital investments of single funding agencies,
international collaboration and support at the EU level should be established. In general, the cost for R&D has increased,
which further strengthens the vital need to make concerted investments.

Long-term funding structures should be established and linked to DRD lines, as suggested in the earlier sections
of this document.
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GSR 7: “Blue-sky” R&D

It is essential that adequate resources be provided to support more speculative R&D which can be riskier in terms of immediate
benefits but can bring significant and potentially transformational returns if successful both to particle physics (as unlocking
new physics may only be possible by unlocking novel technologies in instrumentation), and to society. Innovative
instrumentation research is one of the defining characteristics of the field of particle physics. “Blue-sky” developments in
particle physics have often been of broader application and had immense societal benefit. Examples include: the development
of the World Wide Web, Magnetic Resonance Imaging, Positron Emission Tomography and X-ray imaging for photon science.

As stated, blue-sky R&D is essential and should be funded as part of “generic” or short-term funding lines. The
investment in more sustained strategic R&D, as discussed above, should supplement the continued more agile but
limited-timescale support of exploratory proposals through the existing peer-reviewed funding streams that are
available in most countries. The challenge of facilitating game-changing new ideas, while ensuring that coherent
long-term programmes have appropriate resources, is acknowledged, but both aspects are absolutely vital for a
healthy research ecosystem. In the longer term, RECFA could help to assess the prospects for more generic and
short-term R&D funding streams across Europe through surveys via the national representatives and to encourage
funders to reserve an appropriate fraction of their spending for this area.

Guliana Rizzo, Felix Sefkow — EDP meeting, May 19, 2026
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GSR 8: Attract, nurture, recognise and sustain the careers of R&D experts

Innovation in instrumentation is essential to make progress in particle physics, and R&D experts are essential for innovation.
It is recommended that ECFA, with the involvement and support of its Detector R&D Panel, continues the study of recognition
with a view to consolidate the route to an adequate number of positions with a sustained career in instrumentation R&D to
realise the strategic aspirations expressed in the EPPSU. It is suggested that ECFA should explore mechanisms to develop
concrete proposals in this area and to find mechanisms to follow up on these in terms of their implementation. Consideration
needs to be given to creating sufficiently attractive remuneration packages to retain those with key skills which typically
command much higher salaries outside academic research. It should be emphasised that, in parallel, society benefits from the
training particle physics provides because the knowledge and skills acquired are in high demand by industries in high-
technology economies.

As suggested, ECFA should address this. However, solutions will not be straightforward to implement. A mindset
change — whereby physics faculties hire people for more technical positions and funding agencies finance them —
is needed. The ECFA Early-Career Researchers Panel should clearly be involved in these deliberations, as well as
in the task of strengthening recognition of the importance of detector R&D and improving the career paths of those
engaged in this vital activity.

Another important issue raised in this context is the need to improve coordination of the instrumentation training
that already exists. The EDP had started to play a limited role here by providing a centralised resource for listing
upcoming instrumentation schools (along with relevant workshops and conferences), but the next step would be to
bring the organisers of all these excellent initiatives together to explore routes to greater coordination and thus
ensure even greater impact. Innovative approaches to online learning and participation should be further explored,
even though there can be no complete substitute for direct hands-on training. It would be particularly useful to
strengthen coordination between the EDP and the ICFA-IID in order to improve access and inclusivity
internationally and to encourage the widest possible diversity of participation.

It is further suggested that a new panel should be established by ECFA, involving representatives of universities,
learned bodies and major laboratories. This body should explore synergies between the current training available

in detector and accelerator R&D along with that available in neighbouring disciplines and, based on the findings,
propose the contents of a core Master’s level curriculum in instrumentation. The aim should be to see how the
distributed resources and expertise in Europe could be better pooled to provide a common framework, leading to a
widely recognised, accredited Master’s degree programme that participating institutes could adopt either in its
entirety or in part.
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GSR 9: Industrial partnerships

It is recommended to identify promising areas for close collaboration between academic and industrial partners, to create
international frameworks for exchange on academic and industrial trends, drivers and needs, and to establish strategic and
resources-loaded cooperation schemes on a European scale to intensify the collaboration with industry, in particular for
developments in solid state sensors and micro-electronics.

This task should also be followed up by the EDP, with the involvement of the management of the new DRDs. It
could also foster links between existing knowledge transfer units, such as those of CERN, CNRS, Helmholtz
Germany, INFN, STFC, etc. Methods of establishing meaningful longer-term relationships with industrial partners
should be explored, and barriers due to IP issues, confidentiality and competition rules should be investigated with
help from these bodies, the LDG and national funding agencies.

GSR 10: Open Science

It is recommended that the concept of Open Science be explicitly supported in the context of instrumentation, taking account
of the constraints of commercial confidentiality where these apply due to partnerships with industry. Specifically, for publicly-
funded research the default, wherever possible, should be open access publication of results and it is proposed that the
Sponsoring Consortium for Open Access Publishing in Particle Physics (SCOAP’) should explore ensuring similar access is
available to instrumentation journals (including for conference proceedings) as to other particle physics publications.

ECFA should get in touch with SCOAP? and explore possibilities for addressing the issues around instrumentation
journals. The possibility to involve the knowledge transfer units mentioned above (CERN, CNRS, Helmholtz
Germany, INFN, STFC, etc.) in facilitating this should also be investigated by ECFA.
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