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Å Introduction to the DRDs Collaborations

Å DRD1, the collaboration focusing on gaseous detector technologies

Å Is it worth doing? Concrete examples of collaborative efforts and activities within the RD51 

Collaboration. One example as well on DRD1 and Work Packages (strategic R&D).

Outline
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Introduction to the DRDs 
Collaborations

This section will contextualize the setting up of several new R&D collaborations on instrumentation,
specifically the newly established DRDs, following the recommendations from the latest European
Strategy Update for Particle Physics. Motivation behind these collaborations and the main aims they
should focus on will be highlighted.
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European Strategy Update for Particle Physics (ESPPU)
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https://europeanstrategyupdate.web.cern.ch/

https://cds.cern.ch/record/2721370/files/CERN-ESU-015-

2020%20Update%20European%20Strategy.pdf

June 2020



ECFA Detector R&D Roadmap Document
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The links are here to the Synopsis and 

Full Document as presented to the 

Scientific Policy Committee and CERN 

Council in December 2021.

The Full Documents can be found on 

10.17181/CERN.XDPL.W2EX

October 2021

https://indico.cern.ch/event/1090779/contributions/4592538/attachments/2335809/4037008/ECFA%20Detector%20R%26D%20Roadmap%20Synopsis.pdf
https://indico.cern.ch/event/1090779/contributions/4592538/attachments/2335809/4036993/ECFA%20Detector%20R%26D%20Roadmap%20Main%20File.pdf
https://cds.cern.ch/record/2784893


ECFA Detector R&D Roadmap Document
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https://cds.cern.ch/record/2784893/files/Synopsis%20of%20the%20ECFA%20Detector%20R&D%20Roadmap.pdf

October 2021



General Strategic Recommendation
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October 2021
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GSR 6 ïEstablish long-term strategic funding programs 
Linked to rising R&D costs, the need for a critical mass and the decadal timescales for strategic R&D investments needed for the ESPP
programmes, there is an urgent need to augment the short-term funding mechanisms, suited for exploratory stages of the R&D cycle, with
funding mechanisms better suited to long-term programmes as outlined in GSR 6. The scale of the technical challenges, the long planning
horizons and the need to build serious relationships with industrial partners make sustained strategic investment a must, particularly if
matching resources are to be leverage

GSR 5 ïDistributed R&D Activities with Centralized Facilities 
A major concern for the future of several sensor R&D areas (particularly those linked to solid-state devices, microelectronics and on-detector
data handling) is that R&D costs to exploit, adapt and further develop cutting-edge technologies are rising much faster than the rate of
inflation. Although addressing the niche specifications of particle physics can provide an important vehicle for product development, the field
remains by commercial standards a low volume market making it expensive. Increasingly, costs can only be met through a significant pooling
of resources, particularly given the growing complexity and degree of specialisation required of those involved in the device design and the
need to negotiate as a larger-scale organisation. GSR 5 proposes a solution to achieving the required critical mass through a network of
national hubs which, while improving focus and cost-effectiveness, would still allow a vibrant research base in individual smaller institutes and
university departments

In some, but not all, areas of generic detector R&D, community-led collaborations provide vital fora for exchange of ideas and pooling of
resources, thereby minimising duplication of effort. This ecosystem, which originally sprung from a CERN initiative around the challenges of
detectors for the LHC and has evolved over three decades, has proved to be very effective and has also spawned a number of
collaborations not linked to the original CERN structures. Within GSR 4, it is proposed to significantly refresh the structures and processes
for the creation and peer-reviewing of such R&D collaborations, encouraging CERN and the other national laboratories to actively assist in
catalysing this transformation

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



The DRD1 Collaboration on 
gaseous detector technologies

This section will shift the focus to the DRD1 Collaboration, which encompasses a range of gaseous
detector technologies, including Micro Pattern Gas Detectors (MPGD), Resistive Plate Chambers
(RPC), and wire-based detectors. More than 160 institutes have shown interest in this collaboration,
making it one of the largest and more diversified in terms of research activities.
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https://cds.cern.ch/record/2784893/files/ECFA%20Detector%20R&D%20Roadmap.pdf

Detector R&D Themes 
and Requirements from 
future experiments



Requirements for future experiments at future 
facilities

Rate Capabilities Up to several MHz/cm2

Spatial Resolution Down to 50mm

Time Resolution Down to few tens of ps

Radiation Hardness up to 1013 neq/cm2/y

Ageing Up to C/cm2

Material Budget <1% X/X0

Magnetic Field Up to several Tesla

Gain Larger than 105-106

dE/dx Down to 10%

é.
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Å Muon Systems (HL-LHC, ILC/FCC-ee/CepC/SCTF, Muon 

Collider, Hadron Physics, FCC-hh),

Å Inner and Central Tracking (HL-LHC, ILC/FCC-ee/CepC/SCTF, 

Rare/Atomic/Nuclear Physics, Hadron Physics),

Å Preshower/Calorimeters (ILC/FCC-ee/CepC/SCTF, Muon 

Collider, Hadron Physics), 

Å Particle ID/TOF: RICH and TRD (Hadron and Nuclear Physics, 

FCC-ee/CepC),  TOF (Hadron and Nuclear Physics), 

Å TPC for Rare Decays (WIMP, Solar Axions, Nuclear Physics, 

Neutrino and neutrino-less double beta decay, DM)
Extracted by ECFA Detector R&D Roadmap (detailed 

tables in backup) 10.17181/CERN.XDPL.W2EX

https://cds.cern.ch/record/2784893


September 11, 2024E. Oliveri, Gaseous Detector R&D, RPC2024, Santiago De Compostela 12

https://cds.cern.ch/record/2784893/files/Synopsis%20of%20the%20ECFA%20Detector%20R&D%20Roadmap.pdf



DRD1: A very large and diversified set of technologies and 
solution, a very large and diversified community
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Å More than 160 Institutes

Å More than 30 Countries

Å More than 700 members

Å 5 Industrial, Semi-Industrial and Research Foundations


