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• ~ 90 institutions
• ~ 500 members
• National and International Laboratories
• National Institutes and Universities

The main objective is to advance MPGD technological development and associated 
electronic-readout systems, for applications in basic and applied research”.
http://rd51-public.web.cern.ch/rd51-public

• Large Scale R&D program to advance MPGD Technologies
• Access to the MPGD “know- how”
• Foster Industrial Production
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• High Rate Capability

• High Gain

• High Space Resolution

• Good Time Resolution

• Good Energy Resolution

• Excellent Radiation  Hardness

• Good Ageing Properties

• Ion Backflow Reduction

• Photon Feedback  Reduction

• Large Size

• Low Cost

Micro Pattern Gaseous Detectors (MPGDs) and RD51 Collaboration

Micro bulk

GEM THGEM

MHSP

InGrid

mPIC

Micromegas Bulk

GLASS GEM50mm GEM

THCOBRA
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RD51

Technological Aspects and 
Development of New Detector 
Structures

Production,  quality 
control, industrialization

Common Facilities : Test Beam and Laboratory

WG6:

WG4:

WG1:

WG2:

WG7:

WG5:

Academia-Industry Matching 
Events, Training,  Education

WG3:

RD51 (well consolidated) Working Groups

Common Characterization 
and Physics Issues

Simulations and Software Tools

MPGD Related Electronics
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o Consolidation of the Collaboration and MPGD community integration ( 90 Institutes, ~500 members);             

Conferences, Meetings , Workshops, AIMEs, Schools, Lectures, Trainings

o Major progress in the MPGD technologies development in particular large area GEM (single mask), 

MicroMegas (resistive), THGEM; some picked up by experiments (including LHC upgrades);

ALICE,  TPC read-out, ~ 500 m2 of GEM foils

ATLAS, small wheels, 1200 m2 to be instrumented

CMS, GE1/1 forward detectors, 250 m2 of GEM foils

COMPASS RICH, 4.5 m2 to be instrumented, single photon detection

o Secured future of the MPGD technologies development through the EP DT MPT workshop upgrade and 

FP7 AIDA & AIDA2020 contribution;

o Contacts with industry for large volume production, MPGD industrialization and first industrial runs;

o Major improvement of the MPGD simulation software framework for small structures allowing first 

applications;

o Development of common, scalable readout electronics (SRS) (many developers and > 50 user groups); 

Production (PRISMA company and availability through CERN store); Industrialization (re-design of SRS in 
ATCA in EISYS); SRS Technology CERN spin-off, APV and VMM interfacing.

o Infrastructure for common RD51 test beam and lab facilities (>20 user groups)

RD51 Achievements and Highlights

5



ALICE (GEM) ATLAS NSW (mm)

LHC Upgrades: Original R&D efforts emerged from RD51 activities.
Today:  production phase under the project effort ,  access to RD51 facilities (laboratory, test beam, 

workshops) and tools (simulation, electronics,…) to facilitate this particular phase

Examples of CERN/LHC Upgrades
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CMS (GEM) COMPASS RICH-1 (THGEM+MM)

Examples of CERN/LHC Upgrades 
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LHC Upgrades: Original R&D efforts emerged from RD51 activities.
Today:  production phase under the project effort ,  access to RD51 facilities (laboratory, test beam, 

workshops) and tools (simulation, electronics,…) to facilitate this particular phase
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Novel Technologies, New Ideas and Applications.

Calorimetry with MPGD Fast Timing

Resistive Material 

A. Ochi

≈50phe

≈50phe

New Materials (Glass GEM)

The Latest Results of Crystalized Glass GEM, Y. 
Mitsuia, RD51 miniweek (GDD/RD51 lab)

B10

Gd

Neutrons Detection

European Spallation Source (ESS)

New Large Area Thin Detectors
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R&D Support to the Projects and Experiments

9

ALICE TPC IBF

Discharge studies ALICE/CMS



Modelling of Physics Processes and Software Tools
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SRS & APV25 FE chip
Worldwide use in the RD51 community (>2000 hybrids)

Very appealing for the future: VMM (NSW ATLAS FE chip)

SRS-FEC+TOTEM DAQ

SRS: Different System
SRS for R&D on Detectors

SRS for experiments (ATCA)

SRS for spatially distributed system (optical SRS)

The RD51 Scalable Readout System (SRS) Electronics and Instruments for Detectors

Baseline solution for 
RD51 SRS community.

Interest and support 
from  ESS (European 
Spallation Source) and 
ALICE FOCAL

SRS+SiPM (NEXT TPC)

2
0

1
5

SRS+Timepix (LC-TPC) – Bonn/Desy
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EP-DT-DD GDD Laboratory available for the RD51 Collaboration Members

Technical support 
MPGD Detectors

Gas system and services
Readout electronics (std and custom 

RD51 SRS&APV)
Radioactive Sources

Interface with CERN services (RP, gas, 
metrology, irradiation facilities,…)

Permanent installations (Today): ALICE, ATLAS,  ESS
CMS moved roughly two years ago to TIFF, access to the lab for specific measurements
More than 15/20 groups per year coming to perform measurements

Clean Rooms Mechanical and Electronic Workshop
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Examples of the test beam user teams

CMS (GEM) WIS/A/C(WELL, THGEM) ATLAS NSW (mm) BESS III & SHIP (GEM) LAPP/DEM/IRFU(mm) ALICE TPC (GEM and mm)

Building 887 – EHN1
H4 (PPE134)

Semi Permanent Test Beam Facility  in the SPS Extraction Line 

Three periods of two 
weeks each per year
About fifteen-twenty 
users per year

Goliath Magnet  Ship?

A warm and special thanks to the SPS, 
the North Area Facility and to all the 
people that supports our installations
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New Capabilities….
MPGD Projects….

Technology: MPGD Production and Development @ CERN

Installation of the new infrastructure (to fabricate 2x1m2 Bulk MM 
& 2x0.5m2 GEM) COMPLETED 

14

Construction of the new 
workshop’s building:

Start : beginning of 2012
End:   end of 2017
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RD51 Future
R&D Environment

R&D Environment
Expertise, infrastructure and tools

People – core service; generic and support R&D group

Minimum infrastructure – R&D lab and test beam facilities

Community:

open information and experience exchange;

organization of the conferences, meetings, workshops, schools, 

lectures, trainings, AIMEs

contribution to the development, maintenance and user support 

of the  infrastructure, electronics and software tools

education of the new generation of instrumental physicists

Interdisciplinary CERN wide Instrumentation R&D Infrastructure

Alternatively access to CERN and external facilities :

MPT

Thin Film Deposition

Mechanics, designer office, 3D printing

Metrology

…

Nano Lab (EPFL)

Industry (strategic partnership) and TT

Generic R&D support grants to explore innovative ideas

Detector R&D dedicated electronics support 

Detector physics and simulation software tools support 

Diversified Resources

CERN

Collaborating institutions and projects contributions

Industry

EU projects

Project synergies

Project Oriented R&D
R&D support to the projects and experiments

Access to the R&D environment

MPGD Generic R&D
Moving performance to the limits 

and developing new concepts and applications



RD51 Future
Flagship technologies – Resistive materials and architectures 
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24 ps
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RD51 Future
Flagship technologies – Fast and precise timing



RD51 Future
Flagship technologies – New materials and technologies
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F. Hartjes, 
https://agenda.linearcollider.org/event/7795/contributions/40334/at
tachments/32507/49403/QUAD_development.pdf

256 x 256 pixels, 55 x 55 μm pitch,  about 
1.4x1.4 cm2 sensitive area 

J. Kaminski, 
https://indico.cern.ch/event/391665/contributions/182
7282/attachments/1230061/1802690/GridPix.pdf

InGrid & TimePix, the ultimate gaseous TPC 
(H. Van Der Graaf)

LC-TPC

https://cds.cern.ch/record/2025932/files/PoS(TIPP2014)060.pdfT

A large TPC prototype for a linear collider 
detector P. Schade, J. Kaminski, NIMA, 628, 1, 1 
February 2011, Pages 128-132

GEMPIX (F. Murtas et al.)

CAST The “QUAD”

RD51 Future
Flagship technologies – Hybrid detectors
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RD51 Future
Flagship technologies – Hybrid detectors
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Phantom High Speed Camera - oTPC a tracks 
almost SF



RD51 proposes to extend its activities for further five-year term.

RD51 requests limited support from CERN facilities at existing level:

• access to the Gaseous Detectors Development (GDD) lab space, infrastructure and maintenance 
support;

• office space and administrative support;

• maintenance of the semi-permanent setup at the SPS H4 test beam line and, correspondingly, 
access to the beams over several time periods for a total of six weeks per year;

• continuation of the collaborative access to the:
– the Micro Pattern Technology Workshop (EP-DT-EF MPT) 
– the Thin Film and Glass Laboratory (EP-DT-EF TFG);

• access to other CERN technical facilities, in particular:
– Bonding Laboratory (EP-DT-DD) 
– Electronics Assembly Workshop (TS-DEM-WS) 
– Materials, Metrology & Non Destructive Testing (EN-MME-MM)
– Surface treatment, coating and chemical analysis (TE-VSC) 
– the central computing resources for MPGD simulations.

RD51 Request 
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RD51: Development of Micro-Pattern Gas Detectors Technologies

• RD51 is an established collaboration with the aim to develop Micro-Pattern Gas Detector (MPGD)
technologies, to support experiments using this technology, and to disseminate the technology within particle
physics and in other fields. The collaboration is well organized into seven working groups covering activities from
new detector structures and electronics, to modelling, test facility management and industrialization.
• The collaboration has achieved major progress in MPGD technologies, some of which have already been picked
up by experiments: ALICE TPC readout, ATLAS NSW, CMS GE1/1 forward detectors, Compass RHICH detector.
The committee congratulated the collaboration for its progress since the last review session.
• A prolongation request for 5 years has been submitted to the present session of the LHCC. Apart from the
support of the ongoing projects, the proposal included plans to explore new materials and technologies to
achieve ever better resolution in space and time and open the door to new use cases both in HEP and
elsewhere.

• The LHCC recommends granting RD51 the 5-year extension requested, including CERN support at the level
currently provided. Progress will be reviewed every year by the LHCC. The LHCC considers the working mode of
RD51, with a small but focused core team and corresponding infrastructure at CERN, attracting contributions
and bright ideas to be explored from collaborators around the world, to be an excellent setup. The LHCC notes
that the CERN contribution to RD51 as listed in the proposal is crucial for the collaboration, and strongly
encourages CERN to maintain its support of RD51.

LARGE HADRON COLLIDER COMMITTEE 
Minutes of the one-hundredth-and-thirty-fourth meeting held on 

Wednesday and Thursday, 30-31 May 2018 


