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Outline

ÅRD50 collaboration 

ÅRD50 organization and interaction with the LHCC/Research Board

ÅRD50 workshops

Åé. many wonderful events and stories to remember (see special talk by Gregor)

ÅRD50 common projects

ÅRD50 achievements & impact on HEP instrumentation

Åé. just a teaser, as we will have a series of very nice talks on this:

ÅFrank: HL-LHC upgrade & RD50, Gian: p-type sensors; Maurizio: 3D sensors, Giulio: LGAD, Marcos: 

instrumentation; Ioana: Fundamentals of radiation damage; Joern/Marco: Simulations; Eva: CMOS

ÅRD50: Mission accomplished? Yes! 
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A historical (quite statistical) look back into 21 years of RD50 (in 20+ minutes)

complementing the presentation of Mara on the RD50 early days



21 years of R&D
How did we manage?
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2001/2002: ñRD50 born out of the ashes of RD48ò

ÅR&D on silicon detectors for HEP applications

Å1990-1994 RD2 on silicon detectors & electronics

Å1995-2000 RD48 (ROSE) radiation hard silicon detectors

Å 23-24.10.2000 6th (and last) ROSE Workshop

ÅFirst discussions on how to continue start é..

Å2001/2002: The RD50 story begins:

Å28-31 Nov. 2001 ñ1st Workshop on Radiation Hard Semiconductor Devices 

for Very High Luminosity Collidersò [~100 participants]

Å Proposal driving/writing: C.Da Via, M.Moll, C.Joram

ÅSpokesperson search: ñ3 wise menò  W.de Boer, E.Heijne, P.Weilhammer

Å15. Feb. 2002: Proposal submitted to the LHCC

Å 45 institutes and 2 industrial partners

Å25. Feb. 2002: Formation of the Collaboration

Å Spokespersons: Mara Bruzzi (Florence) and Claude Leroy (Montreal)

ÅCollaboration Board Chair: Eckhart Fretwurst (Hamburg)

Å14/15 March 2002:  Discussion of Proposal in LHCC closed session

Å15/16 May 2002: Proposal presented to LHCC (open session)

Å30 May 2002: Proposal approved by Research Board as RD50

Åé.followed by 21 years of RD50 research work (2002-2023)
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Stephen J. Watts Gunnar Lindstroem Francois Lemeilleur

Three co-spokespersons (Fotos: 1999/2000)

RD48: 1995-2000



RD50 Motivation and Challenges
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May 2002: proposal presented to LHCC September 2022:  last RD50 status report to LHCC

The main mission of RD50 was the development of radiation hard detectors for ñHL-LHCò

Did we manage?    Yes! - We fulfilled this mission with bravura and can be proud about the output/impact!

How did we manage?

Nov. 2003: first RD50 status report to LHCC



The RD50 Collaboration
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The RD50 Collaboration ï2002/2003
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Proposal 2002 (45 institutes) First report to LHCC in 2003 (55 Institutes)

signed by 45 institutes (231 members)



The RD50 Collaboration : 2002-2023

Evolution of number 
of participating institutes

ÅOverall, a very stable participation in 
RD50 with some increase in recent 
years (from 2016)

Å2002 several institutes joining after 
approval

Å2005-10 slow decrease mainly due to 
solid state physics groups 
leaving and decreasing 
interest in non-silicon 
materials

Å2016-20 increase with re-focus on non-
silicon materials, more interest     
in CMOS and Chinese groups 
joining 
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2002: proposal

2023: today



The RD50 Collaboration ïNovember 2023

ÅRD50:  65 institutes and 440 members
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51  European institutes
Austria (HEPHY), Belarus (Minsk), Czech Republic (Prague (3x)), Finland (Helsinki, 

Lappeenranta ), France (Marseille, Paris, Orsay), Germany (Bonn, Dortmund, Freiburg, 

Göttingen, Hamburg (Uni & DESY), Karlsruhe, Munich (MPI & MPG HLL)), Greece

(Demokritos), Italy (Bari, Perugia, Pisa, Trento, Torino), Croatia (Zagreb), Lithuania

(Vilnius), Montenegro (Montenegro), Netherlands (NIKHEF), Poland (Krakow), 

Romania (Bucharest), Russia (Moscow, St.Petersburg), Slovenia (Ljubljana), Spain

(Barcelona(2x), Santander, Sevilla (2x), Valencia), Switzerland (CERN, PSI, Zurich), 

United Kingdom (Birmingham, Glasgow, Lancaster, Liverpool, Oxford, Manchester, RAL)

8 North-American institutes
Canada (Ottawa), USA (BNL, Brown Uni, Fermilab, 

LBNL, New Mexico, Santa Cruz, Syracuse)

7 Asian institutes 
China (Beijing-IHEP, Dalian, Hefei, Jilin, Shanghai), 

India (Delhi), Israel (Tel Aviv)
Full member list: www.cern.ch/rd50

http://www.cern.ch/rd50


The RD50 

Research Work Organization
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RD50 ïOrganization of research work
ÅRD50 is headed by a Spokesperson & Deputy Spokesperson (2002-2004)

and from 2005 onwards by a team of two Co-spokesperson (Ó 2005).

ÅThe work is organized in Research Lines, which are led by Research Line Conveners.

ÅThe number of Research Lines is flexible and changes over time as needed by the R50 Research Program.
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2002 ïThe first RD50 Organigram 2003 ïRD50 Organigram

2003:

project

leaders

added



RD50 ïOrganization of research work

Å2006: RD50 concludes that SiC and GaN are not relevant for Hi-Lumi LHC

ÅThe New Materials Research Line is suppressed; work on WBG materials continued with lower priority
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2006 ïRD50 Organigram 2018 ïRD50 Organigram



RD50 ïOrganization of research work
Å2022: The organizational structure was about to change (but the end of RD50 was announced)
ÅñWBG & New Materialsò and ñCMOS Monolithic sensorsò deserve their own research lines

ÅRadiation Hardness no longer the main goal of the collaboration; Precision timing, spacial resolution, low cost, low mass, 
low power were since long getting more and more emphasis in the research programé. 

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50 13

2023 ïRD50 Organigram

Covering all fields of 

semiconductor detectors

exposed to radiation

Targeting new solid-state

detector technologies 

including high 

precision 4D detectors

RD50 work program

and  key achievements 

documented in a 5yrs work plan

2018-2023 (70 milestones)

[LHCC-SR-007]

https://cds.cern.ch/record/2320882/files/LHCC-SR-007.pdf


ÅConference participation
Å Ulrich Parzefall (Freiburg University)

ÅSecretary at CERN 
Å Veronique Wedlake (CERN)

ÅWeb site, member database,  mailing lists, 
computer accounts, .....
Å Michael Moll (CERN)

ÅCollaboration Board
Å Chairman: Gregor Kramberger (Ljubljana)

Å Deputy: Daniel Münstermann (Lancaster)

ÅRD50 Project Funding Committee
Å Conveners and spokespersons

Å Chair: Michael Moll (CERN)

Roles within RD50 today [2023]
ÅSpokespersons
ÅGianluigi Casse (Liverpool University)

ÅMichael Moll (CERN EP-DT)

ÅResearch Line Conveners
Å Ioana Pintilie (NIMP, Bucharest)

Å Eckhart Fretwurst (Hamburg Uni)

ÅGiulio Pellegrini (IMB-CNM, Barcelona)

ÅGregor Kramberger (JSI Ljubljana)

ÅBudget Holder ïResource coordinators
ÅMaurice Glaser (budget), in Brazil (retired) 

ÅMichael Moll (projects, official budget holder)

Å Veronique Wedlake (invoicing)

ÅRD50 common projects management 
ÅMichael Moll (CERN)

ÅRuddy Costanzi ïsupport (CERN)

ÅGLIMOS
ÅGLIMOS: Ruddy Costanzi (CERN EP-DT)

ÅDeputy: Michael Moll (CERN) 

Å LSSO: Marcos Fernandez Garcia (IFCA)

ÅCERN contact person
ÅMichael Moll (CERN)
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RD50 ïOutstanding Contributions Award

ÅFor outstanding contributions in running the RD50 collaboration
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Maurice Glaser Véronique Wedlake

RD50 secretariat

always ready to help

even if RD50 is only one item 

on her very long task list as EP-DT secretary

ñRD50 budget holderò

continued working even so 

Maurice is retired since many 

years and living in Brazil!



RD50 Hall of Fame [2002-23]

ÅSpokespersons
ÅMara Bruzzi (2002-10)

ÅMichael Moll (2005-23)

ÅGianluigi Casse (2010-23)

ÅDeputy Spokespersons
ÅClaude Leroy (2002)

ÅMichael Moll (2003-05)
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ÅResearch Line Conveners
ÅRichard Bates (2004-2011)

ÅMara Bruzzi (2010-2015)

ÅGianluigi Casse (2002-2010)

ÅEckhart Fretwurst (2002-2023)

ÅJaakko Härkönen (2003-2004)

ÅGregor Kramberger (2005-2023)

ÅGiulio Pellegrini (2012-2023)

Å Ioana Pintilie (2015-2023)

ÅStanislav Pospisil (2002)

ÅMahfuzur Rahman (2002-2003)

ÅBengt Svensson (2002-2009)

ÅJuozas Vaitkus (2002-2004)

ÅElena Verbitskaya (2005-2006)

ÅProject leaders
ÅMany collaboration members took 

commitment in leading common 
projects or other common activities

ÅCollaboration Board Chairs
ÅEckhart Fretwurst (2002-11)

ÅGregor Kramberger (2011-23)

ÅDeputy CB Board Chairs
ÅGianluigi Casse (2002-10)

ÅJuosaz Vaitkus (2010-21)

ÅDaniel Münstermann (2021-23)

ÅCERN contact person
ÅMichael Moll (2002-23)

ÅBudget holders
ÅChristian Joram (2002-04)

ÅMaurice Glaser (2004-16)

ÅM.Moll/M.Glaser (2016-23)

Åcommon projects handling
ÅChristian Joram (2002-04)

ÅMichael Moll (2004-23)

Åsecretariat
ÅVeronique Wedlake

Åconferences
ÅUlrich Parzefall

Åwebsite, member databases
ÅMichael Moll (2002-23)

Åsafety officers
ÅM.Glaser (EXSO)

ÅR.Costanzi (EXSO)

ÅM.Fernandes (LSSO)

RD50 management based on a small but long-term committed and efficient team operating in a lightweight 

organizational structure (only 22 different names in the lists above!). RD50 success is based on the RD50 members!



RD50 Memorial
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Reiner Klingenberg
Dortmund University

(1965-2017)

Bengt Gunnar Svensson
Oslo University

(1953-2018)

Tuure Tuuva
Lappeenranta University

(1957-2021)

Jaakko Härkönen 
Helsinki Institute of Physics

(1972-2021)

Olaf Krasel
Dortmund University

(1975-2010)

Gino Bolla
Fermilab

(1968-2016)

Willem de Boer
Karlsruhe University

(1948-2020)

Aurimas Uleckas
Vilnius University

(31.1.2013)



LHCC: Monitoring of RD50

RD50: Reporting to LHCC
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Interaction with the LHCC

ÅLHCC chairpersons
ÅMario Calvetti (2002-2003)

ÅSergio Bertolucci (2004-2006)

ÅTerry Wyatt (2007-2010)

ÅEckhart Elsen (2011-2014)

ÅFrancesco Forti (2015-2018)

ÅFrank Simon (2019-2023)

ÅLHCC referees for RD50
ÅClaude  Vallée (2003-3004)

ÅRick Yoshida (2005-2008)

ÅAndrei Nomerotski (2008-2012)

ÅGerald Eigen (2013-2017)

ÅKatja Krüger (2018-2021)

ÅDaniela Calvo (2022)

ÅLHCC reporting for RD50
ÅMara Bruzzi, Michael Moll (2002-10)

ÅGianluigi Casse, Michael Moll (2011-22) 

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50 19

LHCCïLarge Hadron Collider Committee

CERN ïResearch Board

Å Chairperson: CERN Director-General

ÅCERN DGs
Å 1999-2003 Luciano Maiani

Å 2004-2008 Robert Aymar

Å 2009-2015 Rolf-Dieter Heuer

Å 2016-2025 Fabiola Gianotti

20 years of reporting to LHCC

reporting to LHCC

(yearly reports)

reporting to RB

(recommendations)



LHCC & Research Board feedback
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Å20 years of positive experience in interaction with the LHCC

ÅLHCC: constructive feedback and important leverage to communicate with management, FAs, CERN

ÅLHCC: always very positive regarding RD50

May 2017:  LHCC minutes (CERN-LHCC-2017-007 ; LHCC-130)

September 2020: LHCC minutes (CERN-LHCC-2020-006; LHCC-143)

LHCC



The RD50 MoU
Memorandum of Understanding
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The RD50 MoU (..as lightweight as possible)

ÅJan. 2001: Christian Joram (supported by M.Moll) write the first version of the MoU

ÅOct. 2002: RD50 Collaboration Board (CB) approves the first version of the MoU

ÅThe approval by the CB is deemed sufficient!

Å no signatures of Funding Agencies (FAs), institute directors or CERN directorate or FAs - unthinkable today!

Å2002-2005: smaller changes to MoU, always with approval of CB

ÅDetailing of specific rules (e.g. for common projects) are documented in CB minutes 

Å today they would require the formulation/update of an Annex to the MoU

Å2005-2019: no changes to MoU (at least I cannot remember)

Å2016: First requests to establish a ñmodernò MoU appear

ÅNeeded by some RD50 institutions to continue contributing to RD50

ÅRequested by CERN to justify the existence of RD50 activities

Å2018/19 MoU writing: Gregor, Ioana and Michael 

é. with a lot of discussions inside CERN and the RD50 institutes

Å2019: MoUs are signed starting from June 2019 é..

ÅOne Annex per Institute (or Funding Agency) signed by CERN and Institute (or Funding Agency)

Å2022: most recent signature of 2019 Collaboration members, é not all institutes signed
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CERN-MoU-2019-023

https://cds.cern.ch/record/2670537?ln=en


The RD50 Logo
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The RD50 Logo
Å2016: RD50 logo competition
ÅLogo selected by voting of all institutes

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50 24

Winner Logo designed by: 

Marco Milovanoviĺ

The RD50 Logo



The RD50 Workshops
..where knowledge is shared, ideas are born, and the collaboration starts ..
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RD50 workshops 
43 workshops in 21 years !

ÅR&D Workshop, CERN, 28-30 November 2001 
ÅFollowed by writing and submission of proposal, approvalé

ÅFormation of the Collaboration ñRadiation hard semiconductor devices for very high luminosity collidersò (25.2.2002)

ÅApproval as RD50 collaboration (June 2002)

Å1st RD50 Workshop, CERN, 2-4. October 2002

Åé

Åé

Åé

Å43rd RD50 Workshop, CERN, 28.November to 1.December 2023
ÅñThe last RD50 Workshopò
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In 21 years 

43 RD50 Workshops

with

å 1571 talks

å 215 discussion rounds

å 255 coffee breaks

2500 litres of coffee

40 Gala Dinners 



43 RD50 Workshops
ÅTwo RD50 workshops per year

ÅOne at CERN and one at an RD50 Institute

ÅThe two most important R&D events
every year (for many of us)

ÅShort presentations (20 min) with in-depth 
discussion sessions for each research line

ÅOpen discussions in friendly atmosphere

ÅOpportunity for young researchers to get known
and present their work to experts in the field 

ÅEvents where new ideas are born 
and R&D plans are forged

ÅSocial contact (..from colleagues to friends)
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May 2004 : 4th RD50 Workshop in Geneva
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June 2006 : 8th RD50 Workshop in Prague
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RD50 budget holder at work


