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Goodbye RD50

21 years of very successful
R&D on semiconductor detectors
for High Energy Physics applications

HOW DID WE MANAGE TO DO IT?

Michael Moll
CERN EP-DT, Geneva, Switzerland
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Outline

A historical (quite statistical) look back into 21 years of RD50 (in 20+ minutes)
complementing the presentation of Mara on the RD50 early days

ARD50 collaboration
ARDS50 organization and interaction with the LHCC/Research Board
ARD50 workshops
Aé . many wonder f ul events and stoGiegg t o remember (s
ARDS50 common projects

ARDS50 achievements & impact on HEP instrumentation
Aé. just a teaser, as we will have a series of very

A Frank: HL-LHC upgrade & RD50, Gian: p-type sensors; Maurizio: 3D sensors, Giulio: LGAD, Marcos:
instrumentation; loana: Fundamentals of radiation damage; Joern/Marco: Simulations; Eva: CMOS

ARDS50: Mission accomplished? Yes!

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50 2
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21 years of R&D

How did we manage?




2001/ 200 2

AR&D on silicon detectors for HEP applications
A 1990-1994 RD2 on silicon detectors & electronics
A 1995-2000 RD48 (ROSE) radiation hard silicon detectors
A 23-24.10.2000 6t (and last) ROSE Workshop

AFirst di scussions on how to

A2001/2002: The RD50 story begins:

A28-31 Nov. st@WaksHop din Radiation Hard Semiconductor Devices
for Very High Luminosity Coll
A Proposal driving/writing: C.Da Via, M.Moll, C.Joram
ASpokesperson search: A B.Heiwe, . Weilnaemed

A 15. Feb. 2002: Proposal submitted to the LHCC
A 45 institutes and 2 industrial partners

A 25. Feb. 2002: Formation of the Collaboration
A Spokespersons: Mara Bruzzi (Florence) and Claude Leroy (Montreal)

A Collaboration Board Chair: Eckhart Fretwurst (Hamburg)

A 14/15 March 2002: Discussion of Proposal in LHCC closed session

A 15/16 May 2002: Proposal presented to LHCC (open session)

A 30 May 2002: Proposal approved by Research Board as RD50

NRD5O0

continu
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| RD48: 1995-2000

The ROSE Collaboration
CERN - RD48

ROSE

Research and development
On Silicon for future Experiments

RD48 Spokespersons:
Dr. Francois Lemeilleur
Prof Dr. Dr. he. Gunnar Lindstrom
Prof Dr. Stephen J. Watts

ROSE representative at CERN:
Dr. Michael Moll

About ROSE

Three co-spokespersons (Fotos: 1999/2000)

)
i
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RD50 Motivation and Challenges

/[ May 2002: proposal presented to LHCC %

L =103%cm?2s!

q)( Rﬂlcm) ~1.6-101¢cm? (5 years)

A focused and coordinated R&D effort is mandatory to develop reliable and
cost-effective radiation hard HEP detector technologies for such radiation
levels.

The primary goal:

to push the radiation hardness of semiconductor detectors for HEP beyond

the limits of the present technologies.

N W
/[Nov. 2003: first RD50 status report to LHCC]\

RDS0 - Development of Radiation Hard Semiconductor Devices
for High Luminosity Colliders
280 Members from 55 Institutes

Main Objective

Development of ultra-radiation hard semiconductor detectors, able to withstand fast
hadron fluences and doses as expected for luminosity upgrade of the LHC to
1055 em2s1,

September 2022: last RD50 status report to LHCC

RD5O Motivation and Challenge

N W

The main mission of RD5O0

.

Silicon detectors upgrades and operation
- Radiation Hardness -

+ LHC operation
+ HL-LHC (High Luminosity LHC)

- detector developments for HL-LHC
- starting after LS3 (~2025-27);
- expect 4000 fb-' (nominal LHC was 300 fb™")

+ HL-LHC operation & upgrades

- operation of HL-LHC
« damage modelling, evaluation, mitigation
» ATLAS Pixel replacement, LHCb upgrade, ...

« FCC —= Future Circular Collider

+ .also FCC-ee

- Increasing radiation levels

+ Semiconductor detectors will face >10'® n,,/cm? (HL-LHC) and >7x10"" n,,/cm? (FCC-hh)
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- detectors used at LHC cannot be operated after such irradiation
- New requirement and new detector technologies

« New requirements or opportunities lead to new technologies (e.g. HV-CMOS, LGAD,...)

RD50 Status Report, 151st LHCC , 14 Sept. 2022 3

which need to be evaluated and optimized in terms of radiation hardness and/or 4D tracking capabilities/

28 November 2023

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

How did we manage?

Michael Moll - Goodbye RD50 - 21 years of RD50
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The RD50 Collaboration

R re an OCean u.
Yunosyke Satoro

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



The RD50 Collaborationi 2002/2003

Proposal 2002 (45 institutes)

First report to LHCC in 2003 (55 Institutes)

LHCC 2002-003 /P6 — 1/36

LHCC 2002-003 R&D Proposal

LHCCP6
15 February 2002

DEVELOPMENT OF RADIATION HARD SEMICONDUCTOR

DEVICES FOR VERY HIGH LUMINOSITY COLLIDERS

signed by 45 institutes (231 members)

The proposed program covers the following research fields:

¢ Radiation damage basic studies, defect modeling and device simulation
e Oxygenated silicon and oxygen dimered silicon

e 3D and thin devices

e Forward bias operation

e  Other detector materials, like SiC

28 November 2023

RDS50 - Development of Radiation Hard Semiconductor Devices
for High Luminosity Colliders
280 Members from S5 Institutes

Main Objective

Development of ultra-radiation hard semiconductor detectors, able to withstand fast
hadron fluences and doses as expected for luminosity upgrade of the LHC to
10 cm2sL.

47 European and Asian institutes (34 west, 11 east)

Belgium (Louvain), Czech Republic (Prague (2x)), Finland (Helsinki (2x), Oulu), Germany (Berlin,
Dortmund, Erfurt, Halle, Hamburg, Karlsruhe), Greece (Athens), Italy (Bari, Bologna, Florence,
Milano, Modena, Padova, Perugia, Pisa, Trento, Trieste, Turin), Lithuania (Vilnius), Norway (Oslo
(2x)), Poland (Warsaw), Romania (Bucharest (2x)), Russia (Moscow (2x), St.Petersburg), Slovenia
(Ljubljana), Spain (Barcelona, Valencia), Sweden (Lund) Switzerland (CERN, PSI), Ukraine (Kiev),
United Kingdom (Exeter, Glasgow, Lancaster, Liverpool, London, Sheffield, University of Surrey)

7 North-American institutes
Canada (Montreal), USA (Fermilab, Purdue University, Rutgers University, Syracuse University,
BNL, University of New Mexico )

1 Middle East institute Detailed member list:
Israel (Tel Aviv) http://www.cern.ch/rd50

M Bruzzi’M Moll — LHCC-meeting - 26.11.2003

Michael Moll - Goodbye RD50 - 21 years of RD50 7




The RD50 Collaboration : 2002-2023

| 2023: today |

Evolution of number

of participating institutes
80 500
v %]
S 75 RD50 Collaboration 40 3 AOverall, a very stable participation in
2 400 ¢ RD50 with some increase in recent
3 70 v 350 years (from 2016)
o 65 300
T 60 5c0 B A2002 several institutes joining after
E = approval
“ 55 200 5
& 50 — 150 % A2005-10 slow decrease mainly due to
-g ~e-institutes | . 100 2 solid state physics groups
45 - leaving and decreasing
= A “-members| " 50 2 interest in non-silicon
40 0 materials

Year 2000 2005 2010 2015 2020 2025  tmmonua _ _
A2016-20 increase with re-focus on non-

silicon materials, more interest
in CMOS and Chinese groups
joining

[ 2002? proposal }

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50 8



The RD50 Collaboration i November 2023

ARD50: 65 institutes and 440 members

51 European institutes
Austria (HEPHY), Belarus (Minsk), Czech Republic (Prague (3x)), Finland (Helsinki,
Lappeenranta ), France (Marseille, Paris, Orsay), Germany (Bonn, Dortmund, Freiburg,
Gottingen, 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

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50 9
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IRD50

The RD50
Research Work Organization

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50
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RD50 1 Organization of research work

ARDS50 is headed by a Spokesperson & Deputy Spokesperson (2002-2004)
and from 2005 onwards by ateamoftwo Co-s pokes per son

AThe work is organized in Research Lines, which are led by Research Line Conveners.
AThe number of Research Lines is flexible and changes over time as needed by the R50 Research Program.

(O 2005) .

20021 The first RD50 Organigram 2003 7 RD50 Organigram

Spokesperson Deputy-Spok Spokesperson Deputy-Spokesperson
Mara Bruzzi eputy-spokesperson M B : Y-
INFN and University of Florence *\’ Claude Leroy INFN and ‘l?r‘:izver;;i?Florence T Michael Moll
University of Montreal CERN

I~ —

I

N

Defect / Material Defect New Macroscopic New Full Detector Defect / Material Defect New Pad Detector New Full Detector
Characterization Engineering Materials Effects Structures Systems Characterization Engineering Materials Characterization Structures Systems
Bengf Svensson Eckhart Fretwurst | | Juozas V. Vaithus Stanislav Pospisil | | Mahfuzur Rahman (convener to Bengt Svensson Eckhart Fretwurst| | Juozas V. Vaitkus Jaakko Hérkénen | | Mahfuzur Rahman Gianluigi Casse
{Oslo University) (Hamburg University) (Vilnius University) (Prague University) | | (Glasgow University)] |_be nominated ) | (Oslo University) (Hamburg University) (Vilnius University) (Helsinki HIP) (Glasgow University) | |(Liverpool University)
*Pre-irradiation +*Oxygenation « 8iIC +Test structure +3D detectors *LHC-like tests Characterization of Development and Development of new | | Characterization of Develog of Sy ic charact.
SIMS. IR, PL. +Dimerization « CdTe characterization | | *Thin detectors «Links to HEP microscopic properties| | testing of defect materials with macroscopic properties 3D, Semi-3D and of segmented
Hall, FPP,.... +Other impurities | | * other materials IV, CV, CCE *Cost effective *Links to R&D T engineered silicon: S | (B (oS e (o )
~Theory H N, Ge, ... sNIEL solutions of electronics cnameered and e e g B | | eyel i LHC-like detectors.
. . . . A new materials - High res. CZ, MCZ - bulk, epitaxial SiC in different and post irradiation Links with
Defect formation, *Thermal donors *Device modeling *Comparison: pre- and - Other impurities - GaN operational conditions performance LHC experiments.
defectannealing, | | +pre_jrradiation *Operational pad-mini- full post-irradiation H.N, G, ... - other materials 2003:
ETEIEY Stalcs,..... procedures conditions detectors = Ubsmma raic *Common irradiation .
*Post-irradiation - Pre-irradiation *Standardization of 3D (M.Rahman) *Comparison of . t
TSC, DLTS, EPR, macroscopic *Semi 3D (Z.Li detectors made p J
I * DLI'?.TSS Calibration * Oxygen Dimer * SIC (L.Pintilie) measuremtms *Thinned derec)tnrs by different <: ro e C
(B.Svensson) (M.Moll) * GaN (J Vaitkus) (A.Chilingarov) (M.Boscardin) producers I ead e rS
CERN contact: Michael Moll CERN contact: Michael Moll

added

N

AN

28 November 2023

v
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RD50 1 Organization of research work

A2006: RD50 concludes that SiIC and GaN are not relevant for Hi-Lumi LHC
A The New Materials Research Line is suppressed; work on WBG materials continued with lower priority

2006 1 RD50 Organigram

2018 1 RD50 Organigram

Co-Spokespersons
Spokespersons D P : pr—
- - laniuigi casse an ichae (o]
Mara Bruzzi, Michael Moll i qu el o
iverpool University, g
INFN Florence, CERN ECP & FBK-CMM, Trento, Italy)
Deefect / Material Deefect New Pad Detector New Full Detector Defect / Material Detector New Structures Full Detector
Characterization Engineering Materials Characterization Structures Systems Characterization Characterization » » Systems
Bengt Svensson Eckhart Fretwurst EN Verbitska G. Kramberger R. Bates Gianluigi Casse loana Pintilie Eckhart Fretwurst Giulio Pellegrini Gregor Kramberger
{Oslo University) (Hamburg University) {loffe\St. Peterghurg) (Ljubljana) {Glaszow University) {Liverpool University) (NIMP Bucharest) (Hamburg University) (CNMisbicelons) (Ljubljana University)
L% r
. . - - + Characterization of «Characterization of test * 3D detectors * LHC-like tests
Cl_mm:ten_zatmn of Defept_ engineered Develo _t of * Test strucfcure_ Evaluation of new -]_HC-Ilke tests microscopic properties structures (IV, CV, CCE, TCT,.) « Thin detectors « Links to HEP(LHC upgrade, FCC)
microscopic defects silicon: new tion charactenization detector structures *Links to HEP of standard-, defect *Development and testing of * Cost effective solutions * Links electronics R&D
= properties = Epitaxial Silicon toleran erials: IV, CV, CCE *Links to R&D engineered and new defect engineered devices * Other new structures = s‘::;::‘::::z:t (Alibava)
of standard-, defect | | » CZ, MCZ - SiC + NIEL » 3D detectors on electronics B e e L MCE el ot aiatia CLA TR I D sy
. - . . . . - irradiation *NIEL (experimental) *LGAD: Low Gain Avalanche Det. omparison:
engineered and = Other impurities * (Ga + Device modeling * Thin detectors *Comparison: + DLTS, TSC, .... «Device modeling « Deep depleted Avalanche Det. - pad-mini-full detectors
new materials H, N, Ge, ... sothler materia * Common irrad. * Cost effective pad-mini-full + SIMS, SR, ... «Operational conditions « slim Edges - different producers
pre- and * Thermal donors » Standardization of solutions detectors o zllil‘(ﬂICI:a;iyn‘sLefm *Common irradiations « HVCMOS -:age:::::::age in
- . . . - - L) uster an 'oin
poﬂ_lmmhon Fre_madm.[mn B Semi 3D Pixel ) * Boron related defects « Wafer procurement (M.Moll) * LGAD (S.Hidalgo) *Timing detectors
* Ox)'ga" Dimer * Acceptor removal (Kramberger) * HVCMOS (E. Vilella) *Test beams
+ TCAD simulations « Slim Edges (V.Fadeyev) (M.Bomben & G.Casse)

Collaboration Board Chair & Deputy: G.Kramberger (Ljubljana) & J.Vaitkus (Vilnius), Conference committee: U.Parzefall (Freiburg)
CERN contact: M.Moll (EP-DT), Secretary: V.Wedlake (EP-DT), Budget holder & GLIMOS: M.Moll & M.Glaser (EP-DT)

Y
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RD50 1 Organization of research work

A2022: The organizational structure was about to change (but the end of RD50 was announced)

AARWBG & New Materialso and ACMOS Monolithic sensorso deser)
A Radiation Hardness no longer the main goal of the collaboration; Precision timing, spacial resolution, low cost, low mass,
| ow power were since |l ong getting more and more emphasis I
[ 2023 1T RD50 Organigram }
4 N 5
Co-Spokespersons Covering all fields of
Gianluigi Casse and Michael Moll :
(Liverpool Uni%ersity, UK) (CERN EP-DT) semiconductor detectors
- exposed to radiation
\2 >
Defect / Material Detector New Full Detector N
Characterization Characterization Structures Systems : .
loana Pintilie Eckhart Fretwurst Giulio Pellegrini Gregor Kramberger Targ etlng new SOIId'State
(NIMP Bucharest) (Hamburg University) (CNM Barcelona) (Ljubljana University) detector tech n0|0 |eS
* Characterization of microscopic »Characterization of test structures » 3D detectors * LHC-like tests g
rties of standard-, defect CV, CCE, TCT.. » Thin detect + Links to HEP (LHC P2, FCC) : : :
g:)g[:i)l?eéer:c? afl: rrleiarrmat(i,eri(z:lzs; .g\évggp,ice;,i ;;rn?j-l;e)sting of defect . Colgt e?fsgtigcrassolutions « Links electronics R&D InCl Udlng h Ig h
- and post- irradiati ; - + Oth truct - Low rho stri ..
e S e TR .E’;?'”ﬁé;e‘;ﬁjﬂfﬁ;mate”als -DetZ&tg?;Vv:itw?nltg?:al gain . S(t)avr:sro?rga"dp:ut(Caribou,AIibava) preC|S|On 4D detectors
*DLTS, TSC, ... -NIEL . tal » LGAD:Low Gain Avalanche Det. « Comparison:
- SIMS, SR, ... L (experimental) - Deep Depleted Avalanche Det. - pad-mini-full detectors N 2
+ NIEL (calculations) ‘bmgEe ireelny - Slim Edges - different producers
- Cluster and point defects *Operational conditions - HYCMOS -Radiation Damage in F N
- Boron related defects +Common irradiations HEP detectors RD50 work program
» SiC/GaN based detectors «Very high radiation fluences +Timing detectors )
- Wafer procurement (M.Moll) - LGAD (S Hidalgo) <Testbeams and key achievements
-Acceptorremoval (Kramberger) * HYCMOS (E. Vilella) (M.Bomben & G.Casse) documented in a 5y|"S WOI’k plan

\ Collaboration Board Chair & Deputy: G.Kramberger (Ljubljana) & Daniel Miinstermann (Lancaster), Conference committee: U.Parzefall (Freiburg) 2018-2023 (70 mi |eSt0neS)
CERN contact: M.Moll (EP-DT), Secretary: V.Wedlake (EP-DT), Budget holder: M.Moll & M.Glaser (EP-DT) , EXSO: R.Costanzi (EP-DT) / “_HCC SR 007]



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

Roles within RD50 today [2023]

A Spokespersons
A Gianluigi Casse (Liverpool University)
A Michael Moll (CERN EP-DT)

A Research Line Conveners
A loana Pintilie (NIMP, Bucharest)
A Eckhart Fretwurst (Hamburg Uni)
A Giulio Pellegrini (IMB-CNM, Barcelona)
A Gregor Kramberger (JSI Ljubljana)

A Budget Holder T Resource coordinators
A Maurice Glaser (budget), in Brazil (retired)
A Michael Moll (projects, official budget holder)
A Veronique Wedlake (invoicing)

A RD50 common projects management
A Michael Moll (CERN)
A Ruddy Costanzi i support (CERN)

A GLIMOS
A GLIMOS: Ruddy Costanzi (CERN EP-DT)
A Deputy: Michael Moll (CERN)
A LSSO: Marcos Fernandez Garcia (IFCA)

A CERN contact person
A Michael Moll (CERN)

A Conference participation
A Ulrich Parzefall (Freiburg University)

A Secretary at CERN
A Veronique Wedlake (CERN)

A Web site, member database, mailing lists,
computer accounts, .....

A Michael Moll (CERN)

A Collaboration Board
A Chairman: Gregor Kramberger (Ljubljana)
A Deputy: Daniel Miinstermann (Lancaster)

A RD50 Project Funding Committee
A Conveners and spokespersons
A Chair: Michael Moll (CERN)




RD50 1 Outstanding Contributions Award

AFor outstanding contributions in running the RD50 collaboration

Maurice Glaser Véronique Wedlake
ARD50 budget hol der o RD50 secretariat
continued working even so

Maurice is retired since many
years and living in Brazil!

always ready to help
even if RD50 is only one item
on her very long task list as EP-DT secretary

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50
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RD50 Hall of Fame [2002-23]

4 ™
ASpokespersons
A Mara Bruzzi (2002-10)
A Michael Moll (2005-23)
A Gianluigi Casse (2010-23)
ADeputy Spokespersons
A Claude Leroy (2002)
L A Michael Moll (2003-05) )
/ACollaboration Board Chairs A

A

L

A Eckhart Fretwurst (2002-11)
A Gregor Kramberger (2011-23)
Deputy CB Board Chairs

A Gianluigi Casse (2002-10)

A Juosaz Vaitkus (2010-21)

A Daniel Miinstermann (2021-23) )

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

~

AResearch Line Conveners
A Richard Bates (2004-2011)
A Mara Bruzzi (2010-2015)
A Gianluigi Casse (2002-2010)
A Eckhart Fretwurst (2002-2023)
A Jaakko Harkonen (2003-2004)
A Gregor Kramberger (2005-2023)
A Giulio Pellegrini (2012-2023)
A loana Pintilie (2015-2023)
A Stanislav Pospisil (2002)
A Mahfuzur Rahman (2002-2003)
A Bengt Svensson (2002-2009)
A Juozas Vaitkus (2002-2004)
A Elena Verbitskaya (2005-2006)

AProject leaders

A Many collaboration members took
commitment in leading common

projects or other common activities

/ACERN contact person \
A Michael Moll (2002-23)
ABudget holders
A Christian Joram (2002-04)
A Maurice Glaser (2004-16)
A M.Moll/M.Glaser (2016-23)
Acommon projects handling
A Christian Joram (2002-04)
A Michael Moll (2004-23)
A secretariat
A Veronique Wedlake
A conferences
A Ulrich Parzefall
Awebsite, member databases
A Michael Moll (2002-23)
A safety officers
A M.Glaser (EXSO)

A R.Costanzi (EXSO)
K A M.Fernandes (LSSO) j

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



RD50 Memorial

Olaf Krasel

Dortmund Universit o
> 83215-28'1\6?5"\/ Jaakko Harkdnen

Helsinki Institute of Physics

(1972-2021) Gino Bolla

Fermilab
(1968-2016)

Bengt Gunnar Svensson

Oslo University
(1953-2018)

Tuure Tuuva

: : Lappeenranta University ; ‘
] Reiner K“ng_enberg (1957-2021) Aurimas Uleckas
Willem de Boer Dortmund University Vilnius University
Karlsruhe University (1965-2017) (31.1.2013)

(1948-2020)

28 November 2023 Michael Moll - Goodbye RD50 - 21 years of RD50
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LHCC: Monitoring of RD50
RD50: Reporting to LHCC

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



Interaction with the LHCC

p
A CERN DGs
A 1999-2003 Luciano Maiani
A 2004-2008 Robert Aymar
A 2009-2015 Rolf-Dieter Heuer

L A 2016-2025 Fabiola Gianotti J

CERN T Research Board
A Chairperson: CERN Director-General

reporting to RB
(recommendations)

LHCC i Large Hadron Collider Committee

reporting to LHCC

(yearly reports)

28 November 2023

/{ 20 years of reporting to LHCC
A

LHCC chairpersons

A Mario Calvetti (2002-2003)

A Sergio Bertolucci (2004-2006)
A Terry Wyatt (2007-2010)

A Eckhart Elsen (2011-2014)

A Francesco Forti (2015-2018)
A Frank Simon (2019-2023)

ALHCC referees for RD50
A Claude Vallée (2003-3004)
A Rick Yoshida (2005-2008)
A Andrei Nomerotski (2008-2012)
A Gerald Eigen (2013-2017)
A Katja Kriiger (2018-2021)
A Daniela Calvo (2022)

ALHCC reporting for RD50

A Mara Bruzzi, Michael Moll (2002-10)

%

\ A Gianluigi Casse, Michael Moll (2011-22) /

Michael Moll - Goodbye RD50 - 21 years of RD50 19



LHCC & Research Board feedback

A20 years of positive experience in interaction with the LHCC

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

ALHCC: always very positive regarding RD50

: kplan
hin their 5-year WOTRPE
rogress within th ‘werc shown in

on reported on their p 5018, Many new results

' ollaborati - June ‘< o very active
Ther;}/?; gycthe CERN Researc;lh ?gii :;hieved or in Progrﬁss‘ Rgisrge‘;t: Kgf topics
: es ex el e
app on, with mZStC:\lrﬂ forum for explertS fr;r:t‘r:me tifn.mg applications. an_d
i ing as in silicon,
collaboration servl

: 5 ining 1N
:ation damage 1m S CMOS, which are gaimnl
: he study of radia Ds., 3D and ’
continue 0 bet tructures for LGADS,

e industry works
; institutes and 1n

e generauyh neRW[)SSO model of collaboration between

: The

jmportance-

institute).
g @ (2CHE /year per Institt
ith minimal funding ( 2021-015; LH
Cemarkab‘ybwinzzvg . LHCC minutes (CERN-LHCC
Septembeé :

CC-147)
d diversified R&D

f RD50 and their work 18
ents as well.

- tive,
RDS0 is an ac
that the rofited from the W ork 0

iders .
The LHCC g and for other experm

[ B
The LHCC recommends continuing the RD50 collaboration, including CERN

support at the level currently provided. The LHCC notes that the CERN
contribution to RD50 (access to facilities, person power) is crucial, and strongly

encourages CERN to maintain its support of RD50. The LHCC congratulates
RD50 for the progress made since the last report.

c-2013-012; LHCC-114) ==

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

28 November 2023

r

.

The LHCC congratulates RD50 on its achievements over the last year and
recommends continuing the support for RD50 for another year.
* The LHCC recognizes the importance of the RD50 developments for the HL-

LHC upgrades, and notes that in particular ATLAS and CMS have already
significantly profited from RD50 developments.

* The LHCC requests a plan to be developed for the next three years, with clearly
identified and traceable milestones and goals.

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

Michael Moll - Goodbye RD50 - 21 years of RD50 20
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The RD50 MoU

Memorandum of Understanding



The RD50 MoU (..as lightweight as possible)

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

AOct. 2002: RD50 Collaboration Board (CB) approves the first version of the MoU
A The approval by the CB is deemed sufficient!
A no signatures of Funding Agencies (FASs), institute directors or CERN directorate or FAs - unthinkable today!
A2002-2005: smaller changes to MoU, always with approval of CB
A Detailing of specific rules (e.g. for common projects) are documented in CB minutes
A today they would require the formulation/update of an Annex to the MoU

A2005-2019: no changes to MoU (at least | cannot remember)

( Memorandum of Understanding \

N~

™

Lo

o

N~

©

o

A2 016: First requests to establish a nf e
A Needed by some RD50 institutions to continue contributing to RD50 RD50 Collaboration §

A Requested by CERN to justify the existence of RD50 activities =

A 2018/19 MoU writing: Gregor, loana and Michael N T S
é¢. with a |l ot of discussions inside CERN|] " et 0 16

. . and GJ

A2019:MoUsar e signed starting from JuUNEe 2 O] .ummesmmmrmmssmmeomscsmmms O
A One Annex per Institute (or Funding Agency) signed by CERN and Institute (or Funding Agency) \ ) %

O

B

A2 022: most recent signature of 2019 Col | €TBRNFMOU-RO1H0281e M

https
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IRD50

The RD50 Logo
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A2016: RD50 Iogo competition @ a

A Logo selected by voting of all institutes

/ Winner Logo designed by: \ )
MarcoMi | ovanouvli

Pensa D"
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The RD50 Workshops

..where knowledge is shared, ideas are born, and the collaboration starts ..

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

43 workshops in 21 years !

AR&D Workshop, CERN, 28-30 November 2001

AFoll owed by writing and submission of proposal, approval é
A Formation of the Collaborationi Radi ati on hard semiconductor devi ce@5.2P0®2) very hi

A Approval as RD50 collaboration (June 2002)
/ In 21 years \

A%St RD50 Workshop, CERN, 2-4. October 2002 * 43 RD50 Workshops

Ae with

Ae & 1571 tal

Aé a 215 di scus|s

A43'd RD50 Workshop, CERN, 28.November to 1.December 2023 a 255 cof f el
AlhThe | ast RD50 Workshopo 2500 litres of coffee

\ 40 Gala Dinners /
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43 RD50 Workshops

Norwa
ATwo RD50 workshops per year AR o
A One at CERN and one at an RD50 Institute ") Sucgom Cane Terepo)
AThe two most important R&D events - PG
every year (for many of us) & KiQa Denmark Latvia,

. . . . ~':'.“\‘Ui\9r A"‘»*\,A mgts:iga
A Short presentations (20 min) with in-depth Ireland ‘ s YA 2 ®
discussion sessions for each research line London Netherlands ‘gejng ¢ Polang Belarus
. . . . : ’Tk\" G s n-‘g : 3
A Open discussions in friendly atmosphere P gium 5L QL, O by kv
. ) \ { c e Mg N
A Opportunity for young researchers to get known 99 | _A\\’."’f"-'l?/g,;‘«-,;,;,.g U::'ain
and present their work to experts in the field 0 AL YO 320 Hungary” ™ Moldova :
A Events where new ideas are born L Morseinsgn O iCroatia—§ NRem@
and R&D plans are forged po,,;;a,t e Barona taly erb.a ——
A Social contact (..from colleagues to friends) “%”"'}9 Spain Tyrhenian seg § Sulsarie gy
ﬁ&‘liiﬁm Tunis ‘Greece '*tanbul Ankara
. o © Tiirkiy,
39 :g:ievr::s

Tunisia  Mediter,
San Francisco (o) / anean Sea
\ S
CALIFORNA KaNsas INDIANS O BENN /)O
0 MIS .
Tos Aok Las Vegas 9 SOUR) wrg,was".'"glon New § 2
eles VIRGIN)
4 ARIZON KLA KENTUCK =4
San Diego gOMA YERVIRGINA
P = NEW MEX co ARKANS A TENNESSEE NORT}
Dal CAROL|N
1 lllas MISSiSsipp; INA
TExa D P SOUTH
r Sh XAS ALABAMA AROLINA
O San Antonioo o, LOUIs/ANA " GEORGIA
In the ‘ ’SA ouston ;
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May 2004 : 4" RD50 Workshop in Geneva

8

Alexander
Furgeri
Pawel Ralf ’
Kaminski Roeder Maurizio
Sergey Boscardin

Eugenius  Michael Bengt  Korjenevski ~ Roman Alex Paul Giulio Andrea Vladm_"r Nicola  Igor
Gaubas Moll Svensson Kozlowski Chilingarov  gellin Pellegrini Candelori  Eremin - Zorzi  n\jandic Alison Bates

Vladimir Cindro

e
TR T

' - SN ~ L denty V.‘
- - / . v".' -“ ) r- 5 a — - -

i & | y -/ nt .
w % J  Giorgio S Donato  Norman \g - Gabriele

Pignatel "'s\/ Creanza Manna QQ/ Claudio Segneri -

A Mara Piemonte N
- Arie 5 Marco Bruzzi Zheng  Manuel Hartmut Juosaz Gregor Fretwurst
Daniela - etasecca i Lozano ol -
Bortoletto Ruzin  Francesco Li Sadrozinski Vaitkus Kramberger
Moscatelli
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June 2006 : 8" RD50 Workshop in Prague

A
| % sl

[ RD50 budget holder at work ]
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