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The DRD prototype: 
RD51

• A technology-oriented 
collaboration on micro-
pattern gaseous 
detectors (MPGD)
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The main RD51 assets:  
Networking & Common Tools and Infrastructures

• 2 yearly collaboration meetings + mini-weeks 
• MPGD Conference series

• R&D tools, facilities and infrastructures The new CERN 
Micro Pattern Technology (MPT) Workshop

3



The main RD51 assets:  
Networking & Common Tools and Infrastructures

• 2 yearly collaboration meetings + mini-weeks 
• MPGD Conference series

• R&D tools, facilities and infrastructures
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Scalable Readout System (SRS)



RD51 organization
> 90 institutions 

> 400 participants 
> 30 countries
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Toward DRD1 - The ECFA roadmap
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Drivers from future facilities
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Muon systems 

Inner/central tracking  
with PID 

Preshower/Calorimeters 

Particle ID/TOF 

TPC for rare events



Drivers from future facilities
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What:  
MPGD, RPC 

Why:  
Cost-effective, large-area coverage  
with low material budget, high detection 
efficiency and precision timing 

Challenges: 
Rate capability above O(MHz/cm2) 
Miniaturization of readout elements 
Eco-friendly gas mixtures 

Innovations: 
µTPC mode 
Diamond-like Carbon
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Drivers from future facilities
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What:  
MPGD, DCH, TPC, Straw 

Why:  
High-rate capability and excellent spatial 
resolution, minimal material budget and 
lightweight mechanics 

Challenges: 
Improved resolutions 
Extremely low material budget  
High rate (radiation & occupancy) 

Innovations: 
Alternative materials (DCH, straws), 
geometries (DCH, TPC) and gas mixtures 
Readout with reduced ion back-flow (TPC) 

Muon systems 

Inner/central tracking  
with PID 

Preshower/Calorimeters 

Particle ID/TOF 

TPC for rare events
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Drivers from future facilities
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What:  
MPGD, RPC 

Why:  
High granularity and good timing for 
particle-flow sampling calorimetry 

Challenges: 
Stable and uniform of the response over 
large areas 
Excellent timing 
Eco-friendly gas mixtures 

Innovations: 
MRPC, PICOSEC and FTM for fast timing
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Drivers from future facilities
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What:  
MPGD, MRPC 

Why:  
Cost-effectiveness, very low material 
budget and minimal sensitivity to magnetic 
fields 

Challenges: 
Visible-photon converters (RICH, TRD) 
High gain (RICH, TRD) 
Excellent timing (TOF) 
Eco-friendly gas mixtures 
Rate capability 

Innovations: 
MRPC, PICOSEC and FTM for fast timing

Muon systems 

Inner/central tracking  
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Drivers from future facilities
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What:  
TPC 

Why:  
Full 3D reconstruction of the event and 
flexibility of choosing gas targets 

Challenges: 
High granularity over large volumes 
Very low noise electronics 
Radiopurity 

Innovations: 
Optical readout 
Electroluminescence 
Microbulk Micromegas 
Negative ions

Muon systems 

Inner/central tracking  
with PID 

Preshower/Calorimeters 

Particle ID/TOF 

TPC for rare events



An additional comment

• Gas procurement is becoming an issue 

- the cost of greenhouse gases (e.g. CF4), being banned from 
industry, is becoming prohibitive 

- there is a global shortage even for the most common gases 
(Helium, CO2), only partially related to the Ukrainian crisis 

- the situation could deteriorate further and quickly
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Gas recirculation and recovery, beside being instrumental 
to the reduction of greenhouse gas emissions, could be also 

an asset to reduce operational issues and costs  



(My personal) selection of keywords
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Excellent timing

Eco-friendly gas mixtures
High granularity

High rate capability

Low material budget
Gas recirculation + recovery



Activities and expertise @ INFN Roma
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Excellent timing

Eco-friendly gas mixtures
High granularity

High rate capability

Low material budget
Gas recirculation + recovery

ATLAS, JLAB12, LHCb

MEG, CYGNO

MEG, KLOE

CYGNO



Infrastructures @ INFN Roma

• The refurbishing of Laboratori Segrè temporarily deprived us of unique 
spaces fully equipped for the development of gaseous detectors, with 
important investments made by INFN over the years: 
- certified installations for explosive and inert gases 
- gas mixing and distribution systems 
- gas analyzers 
- UV laser test facility 
- radioactive sources 
- HV, electronics, etc. 

• Some activities continued in the JLAB12 lab @ ISS and with partial and 
temporary installations @ Dipartimento di Chimica 

• A quick restoration of a fully equipped gaseous detector lab in the renewed 
Lab. Segrè is critical for the survival of this R&D line at INFN Roma 

• Availability and classification of clean rooms to be also reviewed
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Toward DRD1 — The community
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The RD51 community will  
migrate almost rigidly into DRD1 

A community-building effort is 
ongoing in the other sectors 

Many interplays (TPC + MPGD,  
electronics, infrastructures…)



Toward DRD1 — The DRD1 Proposal Team

MPGD 
E. Olivieri (CERN), F. Tessarotto (INFN Trieste),  

M. Titov (CEA Paris/Saclay) 

RPC 
I. Deppner (U. Heidelberg), G. Iasselli (Politecnico & 

INFN Bari), B. Liberti (INFN Roma 2)

Wire chambers 
P. Wintz (IKP, FZ Jülich)

Time Projection 
Chambers 

E. Ferrer Ribas (IRFU/CEA), J. Kaminski (U. Bonn)

ECFA TF1 Conveeners:  
A. Colaleo (U. & INFN Bari), L. Ropelewski (CERN), 

J. Veloso (U. Aveiro) 

ECFA Coordinators Group Member:  
Silvia Dalla Torre (INFN Trieste) 

Infrastructure, detector R&D programs: 
Roberto Guida (CERN), Beatrice Mandelli (CERN) 

Administrative support:  
Hans Taureg (U. Bonn), Florian Brunbauer (CERN) 

Large Volume Detectors 
M. Panareo (U. & INFN Lecce), F. Renga (INFN Roma)
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Toward DRD1 — On going activities

• A global survey of interested groups was performed in 
Nov.-Dec. 2022 

- active connection to known groups/collaborations/experts 

- call for expressions of interest 

• A discussion about the collaboration structure started 
within the proposal team 

• A survey of resources and ongoing/foreseen activities by 
the interested groups will be performed in the next weeks
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Toward DRD1 — 1st DRD1 Community Workshop
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CERN, 1-3 March 2023 
(What to write in the collaboration proposal?  

How to organize the collaboration? What is the financing scheme? …)



Backup



Muon systems
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Inner/Central Tracking
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Calorimeters
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Photon Detectors
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Particle ID

33



TPC for rare events
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