
1

WG2 Summary in the 

context of the ECFA 

Detector R&D Roadmap 

Implementation

F. Garcia, P. Gasik, 

F. Grancagnolo, 

D. Gonzalez Diaz,

G. Aielli, G. Pugliese; 

A. Colaleo, M. Titov

for the ECFA part

WG2 Conveners

DRD1 Community Kick-Off Workshop,

CERN, March 1-3, 2023 1



2

Towards DRD1 Collaboration Structure & WG2

• Muon systems

• Inner and central tracking with PID capability

• Calorimetry

• Photon detection

• Time of Flight systems

• TPCs for rare event searches

• Fundamental research applications beyond HEP

• Medical and industrial applications

Keep RD51 structure in WGs including alignment with the scientific program of the ECFA 

roadmap, looking more generally to future facilities challenges and specifically to the 

ECFA Roadmap selected Detector RD Themes (DRDT)
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Our (DRD1) main goal of the process is to build “community-driven” DRD1 

gaseous detector collaboration and accepted by DRDC

The DRD proposals should establish a programme and a collaborative framework 

(organisation) to achieve the ECFA roadmap Detector R&D Themes (DRDTs)

WG2 Applications:

Full alignent with the 

ECFA detector R&D 

roadmap (DRDT topics)

Beyond HEP → many synergies with muon,

trackers, calo, PID/TOF, rare events

developments
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Interconnection between ECFA DRDTs & WG2 Applications 

✓ WG2 will monitor progress in R&D aimed at specific applications for future experiments

✓ Keep various gas detector technology options and do not prioritize. This has the 

advantage that the technologies can be further developed until specific choices have to 

made once future experiments are approved.

✓ Furthermore — and as important — this keeps a broad community of detector research 

groups at universities and laboratories involved and increases the chance to arrive at 

the best technically possible detector solution when it has to be built. 

A. Colaleo

Start adding

technical

challenges



4

DRD1 Working Group 2: (1) Muon Systems

DRDTs vs Technology

Challenges:
DRDT

Main DRDT Drivers 

at Future Facilities:

1.1-

1.3

1.1-

1.3

1.1

1.3

1.1;

1.3

1.1

Some key challenges defining future R&D directions :

✓ Radiation hardness, high rate capability, resistive materials

✓ Gas properties (eco-friendly gases)

Survey: 46 out of 69 

institutes interested

Most of technologies

(MPGD, RPC, large 

volume, new) have a 

good institute coverage

(# tech./per inst. ~2)

G. Aielli



5

DRD1 Working Group 2: (2) Inner/Central Tracking with PID

Main DRDT Drivers 

at Future Facilities:

DRDTs vs Technology

Challenges:
DRDT

Some key challenges defining future R&D directions :

Survey: 33 (12 – drift, 5 – straws, 

7 – for both, 9 – TPC) 

out of 69 institutes interested 

✓ High rate, low mass, granularity, dE/dx & cluster counting

✓ Ion backflow suppression (TPC only), gas mixture optimization

1.1/1.2

1.3

1.2

1.2

1.1

1.2

1.2

1.2

1.1

1.1;1.2

1.2

1.1;1.2

1.2

1.2

1.2

1.1-1.3

1.2

1.2

1.1

F. GrancagnoloF. Garcia
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DRD1 Working Group 2: (3) Calorimetry

Main DRDT Drives vs Future Facilities:
DRDTs vs Technology

Challenges:

Some key challenges defining future R&D directions 

✓ Scalability of technology: Large areas with high uniformity and response stability 

✓ Gas distribution systems; addressing the GWP challenge (eco-friendly gases)

Survey: 13 out 

of 69 institutes 

interested

G. Pugliese

1.1

N/A

1.3

1.1/

1.3

N/A

1.3

1.3

1.1

DRDT

Main DRDT Drivers 

at Future Facilities:

Each institute is 

involved in > 1 tech. 

(typically, MPGD + 

something; all are 

well-represented)
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DRD1 Working Group 2: (4) PID / TOF

Main DRDT Drivers 

at Future Facilities:

DRDTs vs Technology

Challenges:

DRDT

1.1

1.3

1.2

1.3

1.2

1.2

1.2

1.1-1.3

1.3

1.2

1.1-1.3

1.3

N/A

Some key challenges defining future R&D directions 

Photon Detection: - Novel photocathodes and photoconverters;

- Low noise electronics coping with high input capacitance and large dynamic range

TOF: - Uniform rate capability, time res. and efficiency over a large area

- Eco gas mixtures, gas recuperation systems

Survey: 27 out of 69 institutes 

interested in Photodetection

P. Gasik

Survey: 22 out of 69 institutes 

interested in TOF

D. Gonzalez Diaz,

P. Gasik
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DRD1 Working Group 2: (5) TPC for Rare Events

DRDTs vs Technology

Challenges: DRDT

Some key challenges defining future R&D directions: 

✓ Low power

✓ Radiopurity

✓ Large array/
volume

Survey: 27 out of 

69 institutes 

interested; 

10 surveys arrived 

after Feb. 15 (not 

analysed here)

ALL

1.4

High performance TPCs in a variety of high precision experiments (neutrino-oscillations, bb0nu, DM,

nuclear physics)→ synergy with tracking DRDT 1.1  & eco gases DRDT 1.3

D. Gonzalez Diaz

Main DRDT Drivers 

at Future Facilities:


