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DRD1 proposal

DRD1 document submitted for DRDC review on 31.07
https://cernbox.cern.ch/s/BKQsu6oiuhPWDaa

Structure of the document:

- Introduction
- Scientific organization of DRD1 Collaboration
- Collaboration Organization
- Resources and Infrastructure
- Partners and Their Fields of Contributions
- Steps towards the formation of DRD1

- Research topics and Work plan 
- 8 sections: one per  Working Group 
- WorkPackages described in 7.2
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DRD1 structure
• Structure in Working Groups, forum for scientific discussions, coordinated by conveners:

Tools and infrastructures

ApplicationsWG2
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DRD1 scientific organization: Working  groups
Working Groups are the core of the scientific collaboration

• supporting the development of novel technologies and the consolidation of existing ones.

• facilitating the exchange of ideas and foster synergies between institutes

• playing a crucial role in identifying, guiding, and supporting strategic detector R&D directions, facilitating the
establishment of joint projects between institutes

• serving as a knowledge and technology hub for developing gaseous detector technologies:
Ø Technological Aspects and Developments of New Detector Structures, Common Characterization and 

Physics Issues
Ø Applications
Ø Gas and material studies, and link to the novel technologies
Ø Detector Physics, Modelling and Simulation frameworks
Ø Electronics for gaseous detectors
Ø Production and Technology Transfer
Ø Common Test Facilities and Infrastructures
Ø Training and dissemination

WGs will be recognized as a scientific reference for the community.
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Organization of the collaboration activities 
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Common projects
For low-TRL (blue sky) R&D, or 

other short term generic projects

Funding method:
• Metabolism of each group

• EU, National projects
• DRD1 common fund  

Work Packages
Strategic R&D targeting the 

priority programmes outlined in 
the updated European Strategy 

for Particle Physics. 

Funding method:
Each institute asks its funding 
agency and controls the funds

Following the indication of ECFA Detector Panel two areas of Detector R&D :

• ”Blue-sky”  R&D  (competitive,  short-term responsive grants, nationally organised)

• Strategic R&D via DRD Collaborations (long-term strategic R&D lines) (address the high-priority 

items defined in the Roadmap via the DRDTs)

Two types of DRD1 joint projects will be implemented:
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Common projects 
Common Projects (CP) support low TRL (blue-sky) R&D considered of interest by the
collaboration, or generic projects (not related to experiments) that are vital for the 
community and require special backing:

• Technology R&D projects towards developments of novel techniques, improvements of
existing technologies, characterization methods and dedicated tools;

• Development and optimization for novel applications;
• Improvement of the technology transfer to industry.

This is a well-defined path (RD51 experience)

DRD1 Common Fund (details will be clearly defined in the MoU) supports CP with matching 
resources from participating Institutes.
• a minimum number of participating Institutes to encourage collaborative effort between

groups.
• limited in time
• limited funding support from the collaboration (example 20-30k/y)

è large number of groups in DRD1 ensures strong R&D

Reviewed by the DRD1 Collaboration
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Work Packages
• Strategic R&D (according to the ECFA Detector R&D Roadmap) is organized in Work Packages
– group activities of the Institutes with shared research interests around Applications with a focus on a specific task(s) 

devoted to a specific DRDT challenge, typically related to specific Detector Technologies and to the development of  

specific tools or infrastructure

Application

Tasks
focusing on challenges related to
performance (precise timing, high
rates performances, longevity …)

⇽ defined by ECFA R&D Roadmap

Technological areas:
MPGD, RPC, Wire, LDC, TPC, …

• R&D on Sensors, Electronics,
Software Tools, Gas Properties
studies;

• Development of infrastructure and
production techniques

• Training

⇽ connection to ECFA DRDTs

Work Package
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DRD1 structure incl. WPs
• Structure in Working Groups, forum for scientific discussions, coordinated by conveners:

– aligned with the scientific program of the ECFA roadmap through the applications related to future facilities challenges, 

outlined by R&D Themes (DRDTs*), but also to the GSRs* (General Recommendation Strategies)

* See backup for details
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DRD Themes
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Work Packages
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Work Packages

WP2: Drift Chambers, WP3: Straw Chambers, WP4: (Large Volume) Tracking TPCs

WP6

WP7

WP1

WP5

WP8
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WP8: TPCs as reaction and decay chambers
(RARE EVENTS, NEUTRINO PHYSICS, NUCLEAR PHYSICS)

Challenges/tasks

• Reconstruct low-energy nuclear tracks (down to 10 keV energy-scale) with high 
granularity and close to the thermal diffusion limit.

• Low energy threshold (keV or less) far from atmospheric pressure (10mbar-20bar).

• Achieving high and uniform amplification in nearly pure or weakly-doped noble gases

• Increasing optical throughput (primary and secondary)

• Developing more suitably scintillating and/or eco-friendly gas mixtures as well as 
recuperation systems;

• Enhancing the radiopurity of the amplification structure and of the TPC as a whole
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WP8: TPCs as reaction and decay chambers
(RARE EVENTS, NEUTRINO PHYSICS, NUCLEAR PHYSICS)

Challenges/tasks

• Reconstruct low-energy nuclear tracks (down to 10 keV energy-scale) with high 
granularity and close to the thermal diffusion limit.

• Low energy threshold (keV or less) far from atmospheric pressure (10mbar-20bar).

• Achieving high and uniform amplification in nearly pure or weakly-doped noble gases

• Increasing optical throughput (primary and secondary)

• Developing more suitably scintillating and/or eco-friendly gas mixtures as well as 
recuperation systems;

• Enhancing the radiopurity of the amplification structure and of the TPC as a whole



Photo-detectors (PID)

Genuine Trackers/Hodoscopes (large area muon systems, inner tracking/vertexing)

TPCs as reaction and decay chambers (rare events, neutrino physics, nuclear physics)
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WG2 Applications

Inner and central tracking with PID capability 

Timing detectors (PID and trigger)

Calorimetry 

WG1   WG3  WG4   WG5   WG6    WG7    WG8 
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Working Groups (research line) are the core of the collaboration
o physics driven; promoting open environment, young researchers…

Working Groups participate in Work Packages

Work packages communicate to and with DRD1 community
o Don’t operate in a vacuum

o Funded by funding agencies

DR
DT
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NEXT STEPS
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Work Packages – basic facts

Work Packages

- Encompass long-term projects with significant strategic R&D goals and corresponding funding lines. 

- Way to get funding

- Way to get involved in strategic R&D

DRD1 proposal: Institutes can still be added/removed from the individual WP and their tasks

- It is not required to be involved in a WP to be a member of DRD1

- It is required to be a member of DRD1 to contribute to a WP
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WP - formalities

A Work Package:

- Can be initiated at any time and will be internally organized and coordinated by the participating institutes (WP Coordinator

should be defined from an active WP member)

- The participating institutes will define the WP scope, deliverables, work plan, and the necessary resources in detail. 

- The participating institutes will have complete control and operational authority over the allocated resources.

To establish the proposed activities and secure the required resources, 

- a formal agreement will be established among the participating institutes, funding agencies, DRD1 management, and the host 

lab (CERN) ➙ being detailed by CERN management

- Each Work Package Agreement will be included as an annex in the DRD1 MoU ➙ being detailed by CERN management

- WPs will report to DRD1 and undergo review by the Detector Research and Development Committee (DRDC). 

- The funding for WPs will be provided to the participating institutes by their respective Funding Agencies.

- The involved Funding Agencies will be responsible for approving the WPs and overseeing their progress

From the proposal
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News from the research director
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Institute contributions

• We need to finalize the WP tables incl. more detailed information, on tasks, deliverables and contributed resources; 

WP Coordinators defined: https://drd1.web.cern.ch/wp

• What we have now in the proposal (e.g. tasks) is a draft, we (community) are free to further modify

• A threshold to join a WP

– DRD1 membership

– Well-defined task to which an institute will contribute and be responsible for

– Committed resources (existing or requested)

• Think collaborative! WP is a tool to get funding, but also strengthen our community, increase success of strategic R&D developments

https://drd1.web.cern.ch/wp
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Towards the final DRD1 and WP proposals
• WP8: define ”WP Projects” clustering institutes around well defind project, application, techonology development, etc. All WP 

Projects are part of one, final (in terms of proposal) WP. 

WP Project
Particip. institutes:
- Tasks
- Deliverables
- Resources

WP Project
Particip. institutes:
- Tasks
- Deliverables
- Resources

WP Project
Particip. institutes:
- Tasks
- Deliverables
- Resources

Current WP Final WP proposal

- Avoid repetition of tasks 

also between WPs and 

DRDs

- Define generic deliverables

- Emphasise possible 

connections between WP 

Projects

- Emphasise support of DRD1 

Working Groups

A. High Pressure TPCs for precision studies of neutrino interactions

B. TPCs for low-energy nuclear physics

C. Electroluminescence-based TPCs for Rare-Event Searches and other 
R&D on pure noble-gas amplification

D. Radiopure TPCs for precise track imaging and/or calorimetry with 
avalanche-based readouts 
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Extended WP tables

• ”Extended WP tables” have been created together with institutes which declare their 

contribution to specific WPs

– The institutes intrtested to contribute to a given WP need to provide FTE and non-FTE resources in the extended WP tables

– We differentiate between “existing” and “requested” resources. 

– WP can help in acquiring strategic funding, however, it is not mandatory for an institute to apply for extra funding. One can

contribute with the exiting resources only
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Confidential information available to:
- WP (Project) members
- WP Coordinators
- DRD1 Management
- DRDC

This will not be a part of any public 
documents, proposals, etc.

In the proposal we show summary
tables

Resources needed to accomplish the 

goals/deliverables

• FTE available per year for 2024-

2027(9) and later

• Non-FTE available per year for 2024-

2027(9) and later

• FTE and non-FTE requested per year 

for 2024-2027(9) and later

Here we can be more detailed
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Summary resource tables
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Summary resource tables
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Summary resource tables
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Timeline

• WP projects are defined

• First draft of the extended WP tables (incl. resources) is being iterated with the interested institutes

• New institutes are welcome to join!

• The WP8 extended tables and resource tables for the proposal deadline:

• 18.09.2023 ➙ end of September 2023.

• DRD1 Collaboration acceptance by December/January (if positively evaluated)

• MoU signing could start in January/February

• Annexes signing after acceptance of the WPs by the Resource Board of the new collaboration


