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RD51 Collaboration
Development of Micro-Pattern Gas Detectors Technologies

The  proposed  R&D  collaboration,  RD51,  aims  at  facilitating  the  development  of  advanced  gas-avalanche  detector
technologies  and  associated  electronic-readout  systems,  for  applications  in  basic  and  applied  research.  The  main
objective of the R&D programme is to advance technological development and application of Micropattern Gas
Detectors.

The invention of Micro-Pattern Gas Detectors (MPGD), in particular the Gas Electron Multiplier (GEM),  the Micro-Mesh
Gaseous Structure (Micromegas), and more recently other micro pattern detector schemes, offers the potential to develop
new gaseous  detectors  with  unprecedented  spatial  resolution,  high  rate  capability,  large  sensitive  area,  operational
stability  and  radiation  hardness.  In  some  applications,  requiring  very  large-area  coverage  with  moderate  spatial
resolutions,  more  coarse Macro-patterned detectors,  e.g.  Thick-GEMs (THGEM) or  patterned resistive-plate  devices
could offer  an interesting and economic solution.  The design of  the new micro-pattern devices appears suitable for
industrial production. In addition, the availability of highly integrated amplification and readout electronics allows for the
design of gas-detector systems with channel densities comparable to that of modern silicon detectors. Modern wafer
post-processing allows for  the  integration  of  gas-amplification  structures  directly  on top of  a  pixelized readout  chip.
Thanks to these recent developments, particle detection through the ionization of gas has large fields of application in
future particle, nuclear and astro-particle physics experiments with and without accelerators.

The RD51 collaboration involves ~ 450 authors, 75 Universities and Research Laboratories from 25 countries in Europe,
America, Asia and Africa. All partners are already actively pursuing either basic- or application-oriented R&D involving a
variety  of  MPGD  concepts.  The  collaboration  established  common  goals,  like  experimental  and  simulation  tools,
characterization concepts and methods, common infrastructures at test beams and irradiation facilities, and methods and
infrastructures for MPGD production.
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Collaboration Board

Concerning all  scientific matters  the Collaboration  is governed by  the RD51
Collaboration  Board  (CB),  which  is  also  responsible  for  coordinating  the
financial  planning  and  other  resource  issues  of  the  Collaboration  and,  in
particular,  for  managing  the  Common  Fund.  The  CB  is  composed  of  one
representative  from  each  collaborating  Institute,  with  voting  rights;  the
Spokespersons, the Finance Coordinator, and the Secretary of the CB as ex
officio members.

Collaboration Board Chairperson and Deputy

   

Silvia Dalla Torre
Trieste University and INFN, Italy

Andy White
University of Texas, Arlington,
USA

Spokespersons

Leszek Ropelewski
CERN, Switzerland

Maxim Titov
CEA Saclay, France

Management Board

The  Management  Board  (MB)  supervises  the  progress  of  the  work  program
along  the  lines  defined  by  the  CB  and  prepares  decisions  for  and  makes
recommendations to the CB. The MB comprises five members elected by the
CB from among the members of the Collaboration along with the following Ex
officio  members:  the  two  Spokespersons,  the  CB  Chairperson,  and  Deputy
Chairperson, the Finance Coordinator, and the Secretary of the MB.

Amos Breskin
The Weizmann Institute of
Sciences, Israel

Ioannis Giomataris
CEA Saclay, France

Paul Colas
CEA Saclay, France
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Hans Taureg
CERN, Switzerland
Finance Coordinator
MB Secretary

Harry van der Graaf
NIKHEF, The Netherlands  

 

Secretariat                           Safety

 

Veronique Wedlake
CERN, Switzerland

Matteo Alfonsi
CERN, Switzerland

 

Former Management Board Members

Klaus Desch
Bonn University, Germany

Fabio Sauli
CERN, Switzerland
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Scientific Organization
The scientific organization is structured in seven working groups (WG) each
being defined through a set of tasks. Workinggroup conveners coordinate the
R&D tasks of the respective working groups.

Working Group Conveners

WG1 Paul Colas (CEA Saclay), Serge Duarte Pinto (CERN)

WG2
Harry van der Graaf (NIKHEF), Maximilien Chefdeville
(IN2P3/LAPP), Diego GonzalezDiaz (Universidad de
Zaragoza)

WG3 Andy White (University of Arlington, TX)

WG4 Rob Veenhof (CERN), Carlos Alberto Bastos De Oliveira
(Lawrence Berkeley National Lab, CA, USA)

WG5 Hans Muller (CERN), Jochen Kaminski (Bonn University)

WG6 Rui De Oliveira (CERN), Fabien Jeanneau (CEA/IRFU,Centre
d'etude de Saclay GifsurYvette (FR)

WG7 Eraldo Oliveri (CERN), Yorgos Tsipolitis (NTU Athens)

 

Working Group Description

WG1    Technological  Aspects  and  Development  of  New  Detector
Structures
The objectives of this WG are both the optimization of fabrication methods for
MPGDs  and  the  development  of  new  multiplier  geometries  and  techniques.
These  objectives  are  pursued  via  selected  tasks:  (1)  Development  of
techniques to manufacture  large area modules with reduced material budget

RD51 Home | Contact us| CERN Home 

    Search

 Home        Organization       WG Activities        Meetings        Documents        Safety       Other Links    

 

http://rd51-public.web.cern.ch/RD51-Public/Organization/Organization.html
http://rd51-public.web.cern.ch/RD51-Public/Organization/MotivationObjectives.html
http://rd51-public.web.cern.ch/RD51-Public/Organization/Management.html
http://rd51-public.web.cern.ch/RD51-Public/Organization/ScientificOrganization.html
mailto:paul.colas@cea.fr
mailto: serge.duarte.pinto@cern.ch
mailto:vdgraaf@nikhef.nl
mailto:Maximilien.Chefdeville@lapp.in2p3.fr
mailto:diegoglezdiaz@gmail.com
mailto:awhite@uta.edu
mailto:Rob.Veenhof@cern.ch
mailto:Hans.Muller@cern.ch
mailto:kaminski@physik.uni-bonn.de
mailto:Rui.de.Oliveira@cern.ch
mailto: Eraldo.Oliveri@cern.ch
mailto:yorgos@central.ntua.gr
http://rd51-public.web.cern.ch/RD51-Public/Welcome.html
http://rd51-public.web.cern.ch/RD51-Public/Contactus.html
http://user.web.cern.ch/user/Welcome.asp
http://rd51-public.web.cern.ch/RD51-Public/Welcome.html
http://rd51-public.web.cern.ch/RD51-Public/Organization/Organization.html
http://rd51-public.web.cern.ch/RD51-Public/Activities/WGActivities.html
http://rd51-public.web.cern.ch/RD51-Public/Meetings/CollaborationMeetings.html
http://rd51-public.web.cern.ch/RD51-Public/Documents/Documents.html
http://rd51-public.web.cern.ch/RD51-Public/Safety/Safety.html
http://rd51-public.web.cern.ch/RD51-Public/OtherLinks/OtherLinks.html


1/12/2016 RD51 Collaboration

http://rd51public.web.cern.ch/RD51Public/Organization/ScientificOrganization.html 2/3

and minimum  dead  regions;  new materials,  including  lowradioactivity  ones
for  rareevent  detectors;  (2)  Design  optimization  including  fabrication
procedures  and  the  development  of  new  MPGD  geometries  for  bulk
Micromegas,  micro  bulk  Micromegas  and  singlemask  GEMs,  Thick  GEMs
(THGEM),  Resistive  Electrode  Thick  GEMs  (RETGEM),  MicroPatterned
Resistive  Plate  Chambers  (MPRPC),  Micro  Hole  And  Strip  Plates  (MHSP),
chargedispersive  readout  and  integration  of  gasamplification  structures  on
top  of  a  CMOS  readout  chip  by  wafer  postprocessing  (InGrid);  (3)
Development  of  radiationhard  detectors;  and  (4) Design  of  portable  sealed
detectors.

WG2  Common Characterization and Physics Issues
In this WG, a common effort towards the development of common standards
for the characterization and comparison of different technologies will be made.
The collective knowledge on the physics of discharges in MPGD detectors will
be bundled and solutions towards more efficient prevention of and protection
against  discharge will  be made.  Systematic  studies  on  ageing  and  radiation
hardness  of MPGDs will  be  performed  and  a  common  database  on  radiation
hardness and ageing properties of materials will be created in order to arrive
at radiationhard detectors capable of operating beyond the limits of present
devices. The tasks in the WG are: (1) Development of common test standards
(comparison of different technologies in different laboratories); (2) Discharge
studies and sparkprotection developments for MPGDs; (3) Generic aging and
material  radiationhardness studies  (creation of database of  "radiationhard"
materials  &  detectors  depending  on  application,  commercially  available
materials,  cleanliness  requirements,  validation  tests  for  final  detector
modules, gas system construction, working remedies); (4) Charging up (gain
stability  issues)  and  rate  capability;  (5)  Study  of  avalanche  statistics:
exponential versus Polya (saturatedavalanche mode). 

WG3  Applications 
Several applications impose specific new requirements and challenges on the
production  and  properties  of  MPGDs.  While  the  development  of  the
applications itself is carried out in the individual laboratories, the collaboration
will  collect  the  requirements  coming  from  these  specific  applications.  The
individual  tasks  are  structured  according  to  these  applications:  (1)  MPGD
based detectors for tracking and triggering; (2) MPGD based Photon Detectors
(e.g. for RICH); (3) Applications of MPGD based detectors in Calorimetry; (4)
Cryogenic  Detectors  for  rare  events;  (5)  Xray  and  neutron  imaging  (6)
Astroparticle  physics  applications;  (7)  Medical  imaging  and  diagnostics
applications;  (8)  Synchrotron  Radiation,  Plasma  Diagnostics  and  Homeland
Security applications.

WG4  Simulations and Software Tools
In  this  WG,  a  common,  openaccess,  maintainable  software  suite  for  the
simulation  of  MPGD  detectors  will  be  developed.  The  existing  tools  for  the
simulation  of  primary  ionization,  transport  and  gas  amplification  will  be
extended, in particular to improve the modeling at very small scales. An effort
will be made in order to integrate the tools into the Geant 4 package to make
them easier to maintain and directly applicable within arbitrary geometry and
field  configurations.  Also  the  modeling  of  the  electronics  response  to  the
detector  signals  has  to  be  improved.  This  will  also  make  the  simulation
applicable to systems with very high granularity such as CMOS pixel readout.
The tasks are: (1) Development of algorithms (in particular in the domain of
very small scale structures); (2) Simulation improvements; (3) Development
of  common  platform  for  detector  simulations  (integration  of  gasbased
detector  simulation  tools  to  Geant  4,  interface  to  ROOT);  and  (4)
Development of simplified electronics modeling tools.

WG5  MPGD related electronics 
The availability of highly integrated electronics systems for the charge readout
of high granularity MPGD systems poses a nontrivial problem to many of the
modern  MPGD  applications.  The  specifications  of  such  systems  for  the
different fields of application will be collected. For the classical configuration of
charge collecting pads or strips an easytouse portable readout solution will
be developed. Ultimate granularity is achieved by using the inputs of a CMOS
pixel readout chip directly as a charge collecting anode. The specifications of
such  a  readout  chip  will  be  worked  out  and  a  common  effort  will  be made
towards  a  nextgeneration  pixel  chip  for  MPGD  readout.  The  tasks  are:  (1)
Definition of front end electronics requirements  for MPGDs; (2) Development
of  general  purpose  pixel  chip  for  active  anode  readout;  (3) Development  of
large  area  detectors  with  pixel  readout;  (4)  Development  of  portable
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multichannel data acquisition systems for detector studies; and (5) Discharge
protection strategies.

WG6  Production 
In  this  working  group  costeffective,  industrial  technology  solutions  will  be
developed and transferred to  industry. A common “production  facility” based
on  the  MPGD  workshop  at  CERN  will  be  developed  and  maintained  and
procedures for industrialization will be set up. The tasks are: (1) Development
and  maintenance  of  a  common  production  facility;  (2)  MPGD  production
industrialization (quality  control,  costeffective  production,  and  largevolume
production), (3) Collaboration with Industrial Partners.

WG7  Common Test Facilities 
The development of  robust and efficient MPGDs entails  the understanding of
their  fundamental  properties  and  performance  at  several  stages  of  their
development.  This  implies  a  significant  investment  for  detector  test  beam
activities  to perform the R&D needed,  to  test prototypes and  to qualify  final
detector  system  designs,  including  integrated  system  tests.  The
measurements  in testbeam facilities cover efficiencies, noise,  time, position
and energy resolutions  basically all the critical performance parameters  for
new  detector  systems.  Additionally,  characterization  of  specific  detector
behaviors operated in large particle background demands some targeted aging
tests in irradiation facilities.
A  common  effort  in  this  direction  is  needed  because  the  number  of  groups
involved in MPGD development has grown very significantly and will still do so
during  the  coming  years.  As members  of  the  RD51  collaboration,  research
groups  will  get  easier  access  to  the  facilities  inside  RD51  collaborating
institutes and at CERN, and, most important, share resources, make common
requests  and  group  experiments.  The  two  tasks  are  (1)  Development  and
maintenance  of  common  "TestBeam  Facility";  and  (2)  Development  and
maintenance of common “Irradiation Facility".
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