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S European Strategy on Particle Physics =

http://europeanstrateqy.cern

Continuous process driven by the community
* First defined 2006 il
 Update 2013 brought us HL-LHC decision e
 Update 2020 brought us decisions for post-HL-LHC times:

+ Europe, together with its international partners, should investigate the technical and financial feasibility of a
future hadron collider at CERN with a centre-of-mass energy of at least 100 TeV and with an electron-
positron Higgs and electroweak factory as a possible first stage.

» Detector R&D programmes and associated infrastructures should be supported at CERN, national
institutes, laboratories and universities. Synergies between the needs of different scientific fields and
industry should be identified and exploited to boost efficiency in the development process and increase
opportunities for more technology transfer benefiting society at large. [... The community should define
?glcl)bal detector R&D roadmap that should be used to support proposals at the European and national
evels..

* Successful completion of High-Luminosity LHC must remain key focus

« Update 2026 on the horizon with input proposals by spring 2025

by the European Strategy Group

http://dx.doi.org/10.17181/CERN.JSC6.W89E
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— ECFA Detector Roadmap

European Committee for Future Accelerators (ECFA) released in 2021 a full document (200 pages) and
synopsis (~10 pages) based on a community-driven effort
The full document can be referenced as DOI: 10.17181/CERN.XDPL.W2EX

* Opverview of future facilities (EIC, ILC, CLIC, FCC-ee/hh, Muon collider) or major upgrades (ALICE,
Belle-II, LHC-b,...) and their timelines

» Ten “General Strategic Recommendations” (full list in backup slides)
* Nine Technology domains with Task Forces areas
* The most urgent R&D topics in each domain identified as Detector R&D Themes (DRDTs)

é TF#1 TF#2 TF#3 TF#4 TF#5 TFH#6 TF#7 TF#8 TF#9
Gaseous Liquid Solid State Photon Quantum & Calorimetry Electronics & On- Integration Training
Detectors Detectors Detectors Detectors & Emerging detector
PID Technologies Processing

Anna Colalea Roxanne Guenette INicala' Cartiglia Meville Harnew Mareel Demarteau Roberto Ferrari Drave Newbaold Frank Hartmann Jahann Collat
\._ Leszek Ropelewski locelyn Mannae Giulia Pellegrini [Peter Krizan Michael Doder Roman Poeschi Francois Vasey Werner Riegler Erika Garutti

!

Consultation with the particle physics community & other disciplines with technology overlap
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— From ECFA Task forces to DRD collaborations "«

* Chapters convenors (Task Force) from ECFA Roadmap became part of Proposal
Writing Teams for new DRD collaborations

. A
« Community input by ope
meetings

-

¢ Collected input from the communities in open meetings happening in the
beginning of 2023

J

* Submission of proposalg
to DRDC

J

* Summer 2023: Submission deadline of DRD proposals
* The DRDC (DRD Committee) was appointed at the same time only
* Review of first DRD proposals by DRDC in autumn 2023
* Intense phase of work as also DRDC mandate and tasks had to be defined first

« Review by CERN DRDC)
assisted by ECFA EDP )

» Approval, then:
» Collaboration starts

+ Approval of first DRD collaborations (DRD1,2 4 & 6) in December 2023 RB
* Followed by full approval of DRD3, 5 and 7 in June 2024

* MoU negotiations and
signature collection

* Once approved, DRD collaborations started to organize themselves and their
work

 annual status reports an
monitoring to DRDC

* Collaborations have kick-off meetings, elect management positions, ...

3
>
3
¢

* Setting up MoU and collecting signatures from Funding Agencies
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— Status DRD Collaborations

U DRD1 Gaseous detectors Ul by RB in Dec 2093

. S ully approved by RB in Dec on

i DRDZ Liquid Detectors recommendation of the DRDC for 3 years

U DRD4 Photodetectors & PID

U DRD6 Calorimetry
DRD3 Semiconductor Detectors Fully approved by RB in Mar 2024 on
DRD5 Quantum Sensors recommendation of the DRDC for 3 years
DRD7 Electronics

U DRDS8 Integration } Full proposal received Oct 2024

MoUsin preparation and being discussed with the DRD collaborations
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CERN will provide a template for the Memorandum of Understanding between all
institutes of each DRD collaboration (and CERN)

+ To agree with CERN’s General Conditions for the execution of experimdagal service, KT office,...
* Main MoU is the only one that is physically/electronically signed by each institution;
Contains: Obligations of CERN as host laboratory, industrial involvements, common
fund, definitions of work packages, working groups. Meant to be unchanged during the

Wh()le C()Hab . hfetlme * Annex 1: Collaborating Institutions and their Contact Persons
. . * Annex 2: Funding Agencies and their Representatives
* Annexes: everythlng that can Change over time * Annex 3: Equipment Structure and Technical Participation of
. . . . the Collaborating Institutions
* Do not necessarlly need a thSICB.I Slgnature by fundmg * Annex4: The Organisational Structure of the Collaboration
agencies, but agreement/vote at a finance committee . ?ﬁgﬂiﬁ A%Z fgzw of the Financial Participation of the
meeting (with representatives of funding agencies) » Annex 6: Specific Obligations and Responsibilities of CERN

as the Host Laboratory of the DRDn Collaboration
Annex 7: Work Packages

. . . * Annex 8: Working Groups
* Note: DRD proposals are no funding applications . Annex9: Other Work Entities

. . . . . . Annex 10:Included Background IP
[ ]
HOWQVGI’, 1t mlght help for fundlng apphcatlons if Annex 11:Conflict of Interest Disclosure Form

they are backed up by CERN-approved collaborations +  Annex 12:CERN General Conditions Applicable to
Experiments
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— MoU Template by CERN

Various meetings over the last months between DRDs management
and CERN management to converge on a final Memorandum of
Understanding (MoU) document

¢ First MoU draft received from the CERN management end of June

¢ Update in July on MoU annexes

¢ Documents updated in September and October

Current status:

¢ Most collaborations voted on constitution a.k.a. by-laws to the MoU

¢  WPs finalized the definition of “Deliverables”, that have been
* included in the tables of Annex 7

¢ First draft of the MoU documents with full tables sent to the CERN
* management on November 8t

>

>
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Detector R&D collaborations

Highlights of organization and structure

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 8



— .. _______________________________________| TE-HM._.\'/

L]
O W AUSTRIAN
ACADEMY OF —
AW g = HEPHY
IIIIIIIIIIIIIIIIIIIIIIIIIIII
|

DRD1
Gaseous Detectors

Highlights of organization and structure
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 More than 165 Institutes

26

* 5lindustrial, Semi-Industrial and Research Foundations DRD1 website: https://drd1.web.cern.ch
- More than 30 Countries
* More than 700 members | |
Organized in: -II-- - GI I T ;;lI.ll
- Working Groups: serve as the backbone of R&D: provides a S LI G IS LTS LSS

c‘,“ + e &

platform for sharing knowledge, expertise & efforts by supporting strategic o
detector R&D directions, facilitating the establishment of joint projects

‘u::e.? :
between institutes PR - . >
- Work Packages: reflect the ECFA DRDTs: long-term projects ‘ : &wj = P :

Countries of DRD1 Institutes (today)
16% 15%

addressing strategic R&D goals, outlined in the ECFA Detector R&D o

roadmap with dedicated funding lines ; o
- Common Projects:tenhance synergies in fbl ‘ g “ -

genericR&D between institutes: short-term blue-sky R&D or common tool i — o

development with limited time and resources, supported by the Collaboration L

Trackers/hodoscopes
Drift chambers

o
@
kS

LR AR RE RE B AR AR BE AP

V DRD1 Activities are advancing in 2024: three collaboration meetings
(Feb., Jun., Dec.), topical WG discussions and workshops, MPGD2024 &
RPC2024 conferences & Straw Tracker workshop 2024, three DRD1
test-beams, DRD1 School in December * [t o

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 10

Straw chambers

L] Tracking TPCs

Calorimetry
Photon detection (PID}
Timing detectors.

Detector physics, simulations and software

(AR AR RE RE BE AR AR BE Bb
Technolegies

Gas and material studies

to0ls.

Electronics for gaseous detectors

Detector production

Common test facilities

Training and dissemination

Applications
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— Highlights from DRD1

DRDT 1.1 Improve time and spatial resolution for gaseous detectors with
long-term stability

DRDT 1.2 Achieve tracking in gaseous detectors with dE/dx and dN/dx capability
in large volumes with very low material budget and different read-out
schemes

DRDT 1.3 Develop environmentally friendly gaseous detectors for very large
areas with high-rate capability

DRDT 1.4 Achieve high sensitivity in both low and high-pressure TPCs

WGS3: Gas and Material Studies

 Kick-off meeting to introduce the members
 WG4: Detector physics, simulations and
software tools

» Tutorial on numerically calculating the induced signal
in resistive detectors

« WG5: Electronics STRATEGIC R&D

» Ongoing discussions on future SRS Activities
» Topical workshop on electronics (Jun. 2024)

R&D FRAMEWORK

VGS WOS WeB W7 Wed

\J
2
o
@

wel we2 wes

-
-
-
w
e

« WG7: Common Test Facilities
« Organisation of several test-beam in Prevessin

» Large participation and use of common infrastructure
(for example beam telescope)

[ Photon detection (PID) |

|  Timing detectors |
I_Reactionldecay TPCs ]
[ BeyondHEP |

* Strategic R&D in Work Packages not yet started due to
resources requested via MoU

Detector physics, simulations and software

Technologies

Applications

Gas and material studies
Electronics for gaseous detectors
Detector production

Common test facilities

Training and dissemination

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 11
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1st Collaboration Meeting (CERN), Jan. 29-Feb. 2, 2024: https://indico.cern.ch/event/1360282/ ; {
2"d Collaboration Meeting (CERN), Jun. 17-21, 2024: https://indico.cern.ch/event/1413681/ /

3'd Collaboration Meeting (CERN), Dec. 9-13, 2024: https://indico.cern.ch/event/1442324/

4t Collaboration Meeting (CERN), Feb, 24-28, 2025

Baseline: Three DRD1 Meetings per year (next year one planned outside CERN)

DRD1

DRD1 Detector School CERN, Nov 27 - Dec 6, 2024 https://indico.cern.ch/event/1384298 School
Received >80 applications and selected 32 students for maintaining small lab groups CERN

November 27 - December 6, 2024

100" Anniversary of Georges Ch a r p 8iktld (©ct. 17, 2024)
https://indico.cern.clevent/1453371/sessions/570279/#20241017
2024 DRD1 Gaseous Detector School

Ann lversary Of NN Scientific program: Lab exercises:
Cha rpa k's Birth N + Gas detectors physics - MPGD assembly
\ \ + Gaseous detector technologies

. MPGDs + (M)RPC assembly
- (MJRPCs . Wl-re-based detemr).ras.semb\y
+ Wire-based detectors » Drift tube characterisation

« Readout technologies + MPGD characterisation
« Electronic readout * (M)RPC characterisation
« Optical & hybrid readout + Readout techniques

+ Simulation and modelling - Detector simulation 1

+ Manufacturing techniques « Detector simulation 2

« Applications
« High Energy Physics
+ Applications beyond HEP
+ Beyond fundamental research

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 12
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DRD1 Bulletin

Regular newsletter containing
announcements, upcoming
events, communications from
WGs, job opportunities, etc.

DRD1 Bulletin Issue Nr 2/ 2024 -
June 2024

DRD1

Callor new logo proposals is open — see below for detaits

Content:

. DRDl announcements and upcoming events

* Topical Electronics for tect
. DRDangn submissions and voting

* News from Working Groups

« Schools and training

+ Conferences, workshops and seminars

+ JobOpportunities

DRD1 ANNOUNCEMENTS AND UPCOMING EVENTS

BN DRD

Demmrs{seebelawmrﬂm Is|mtake mace at CERN from June 17th to June

First DRD1 Gaseous Detector School: CERN, November 27th to December 6th, 2024.
The program will consist of academic lectures and hands-on laberatory
s, RPCs and
Applicatic lmm now until the deadlir Jul Iyil st, 2024
School website and registrations: her

(Gaseous detector seminar series: next seminars will be communicated directly when
confirmed, Link

XVII Conference on Resistive Plate Chambers and Relsted Detectors to take place in
Santiago de Compostela from Sth-13th September 2024
fficial site

Gaseous Detector Technologie

DRD1 Forum
https://drd1-forum.web.cern.ch
Exchange about common questions,
used by multiple WGs e.g. for test beam
preparation, simulation activities.

(Discourse °

Do you want ive notfications when peaple repdy to your posts? Enable Notificatiens.

s calsguries » | alltags » Latest  Top

nnnnnn

WGH: Production and Technology Transfer 2 Lok
s 8 Tocs

astaff
Privata category fo stafl discussions. Topics aro anly visble to

General
Craata topics hers that don't ftinto any other axisting category.

Site Feedback
v Tags Discussion his s, is o
we can i

WG4: Software and Simulation

DRD1 Communication Resources

t‘[ajning opportunities.

1
DAB! | o=5t | (@&

P

DRD1 Logo: ... AR

Eight proposal ® oro-
were received

DRD1

.I||‘||||I "/
= HEPHY

INSTITUTE OF HIGH ENERGY PHYSICS

DRD1 Website

https://drd1.web.cern.ch

Updated lists of collaboration events,
WG/WP descriptions and contacts,
job opportunities in DRD1 institutes,

a®x O 0

HOME - ACTIVITIES - MEETINGS DOCUMENTS LINKS  INTERNAL -

DRD1 R&D Collaboration

ECFA e+e- Higgs/Top/EW Factory Study to take place in Paris from Sth-11th October
004

(one selected by o 10 B

vote in Jun. g@z TR | DRD7 ...
2024) Status ot DR bllaborations (CFEFFERAT

PONOV2024


https://drd1-forum.web.cern.ch/
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DRD?2
Liquid Detectors

Highlights of organization and structure
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== DRD2 scientific communities ="

Neutrinos Dark Matter ovgep
- Oscillation precision || Direct detection - Search for Majorana
measurements (&ce, (W"V‘PS, ) neutrinos
mass ordering, 62z octant,

sterile vs)

- Neutrino interactions
(from CEVNS to DIS)

+ Astro neutrinos

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 15
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— DRD?2 technology domains "

Noble Elements Liquid Scintillators Water Cherenkov
« Argon & Xenon « Visible Scintillation, « Cherenkov light,
o lonisation charge & light propagation light propagation
transport o Scintillator « Doping for n -
« VUV Scintillation, light properties capture

propagation & detection « Isotope loading

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 16
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* First Collaboration Meeting (02/2024) (indico link) i

* 156 participants, 91 contributed talks, from 71 institutes in
15 countries

* Next Collaboration Meeting to be held at CERN (TBC)
on 11-13 February 2025

* All positions and WP/Tasks leaders appointed and
approved

* (B Chair election: Walter Bonivento
*  Co-spokespersons: Giuliana Fiorillo, Roxanne Guenette

* Large overlap with corresponding RDC collaboration
* Series of Topical Workshop to engage the community
(indico):
September 2024
[#  so0sept Topical Workshop for WP1.1 Pixels and charge+light readouts
) 27 sept Topical Workshop for WP2: Light Detection

) 26 Sept Topical Workshop for WP3: Target Properties

[ 25 Sept  Topical Workshop for WP4.3: Large-area readouts

[H  24sept Topical Workshop for WP1.2: Charge-to-light, electroluminescence & amplification WG1: Common infrastructures & Facilities
Clara Cussta (£5)
20Sept Topical Workshop for WP4.2: Detector and target procurement/production & ™o
purification

19 Nov 20+ owaws ur DRD Collaborations (CPAD2024) 17
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WP1.1 Pixels & charge+light

(J.Asaadi & E. Gramellini )

D1.1 First operation of a mukchannel Q
Pix prototype with COTS component

(JINST 19 (2024) 06, PO6YPO7

Yonnen vessel (Wetosien)
M

N

i

WP3.2 Target properties and isotope
loading of noble elements

oEUV scintillation frormme-dopedLAr
XAIT

https://arxiv.org/abs/2410.22863

oP.Agneet al.,

DRD2 scientific progress

D1.2 Deployment and operation of
the LArPixreadout concept in the 2x2
demonstrator on theNuMI beam

"% 0 .0 o o /=40

"""'Al-hlun) ‘

From Andrew Cudd at NuFact

19 Nov 2024
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INSTITUTE OF HIGH ENERGY PHYSICS

D3.1: Progress atton -scale on hybrid (water -based)

scintillators detectors:

BNL prototypes: 1 -ton Y 30-ton
eproduction, purification and
characterization of WbLS
estatus: construction of 30
prototype is on -going

-ton

ANNIE (FNAL): SANDI Acrylic
Vessel
ehybrid reconstruction of beam
neutrinos (GeV range)
erecent deployment of SANDI
vessel with 365kg of Gd -loaded
WbLS
— detection of final -state neutrons
— Cherenkov/scintillation
separation with PMTs & LAPPDs

EOS Berkeley )
ehybrid detection at MeV
energies
edetector complete, final
preparations for filling with
WbLS

) — coordinated program of

e j’é M German/US groups

— linkto BUTTON in the UK 18



https://iopscience.iop.org/article/10.1088/1748-0221/19/06/P06007
https://indico.fnal.gov/event/63406/contributions/297555/attachments/181856/249528/nufact_2x2_physics_20240919.pdf
https://arxiv.org/abs/2410.22863
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DRD3
Semiconductor Detectors

Highlights of organization and structure

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 19
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— DRD3: Semiconductor Detectors

* DRD3 benefits from existing RD50 collaboration,
extended by diamonds (RD42) and 3D integration
* Focus widened from pure radiation hardness
(HL-LHC Ph-2 upgrades) to lepton collider needs
* Large interest in CMOS (DMAPS) sensors
* Large Collaboration: 143 institutes from 28 countries
* ~900 interested people
* D 70% are from Europe, 15% from North America,
* Compare: RD50: 65 institutes and 434 members
* Budget: ~5 MCHF/y (existing), ~8 MCHF/y
(additional needed)
» 327/170 FTE (existing / additional needed)

* (B Board chair : Giulio Pellegrini (CNM Spain)
» Spokesperson: Gregor Kramberger (JSI Slovenia) with deputies (Sally Seidel, Michael Moll, n.n.)
» Webpage: https://drd3.web.cern.ch/

+ 1 DRD3 collaboration meeting (17-21 June 2024); 2"¢ collaboration meeting (3-6 Dec 2024)

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 20
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— DRD3: Organization

DRD3 bodies

1 1
1 1
1 1
e . N 1 I
AN 1 a P .
',’ Collaboration board S ! Secretariat/administration |
______ 1
£ T b i ey s s e
\ CB Chair: G. Pellegrini (CNM) ! P DRD3 ma nagement =9 L i . !
4 . . P Ra Resource coordinator /Project
B Deputy: R. Arcidiacono (INFN-TO) - G. Kramberger (JS1) - SP \ ! " !
i S H £ i i 1 office (D. Muensterman, HRM/Lancaster) :
e i \ M. Moll (CERN)-DSP / ; :
_______ W, I. Gregor (DESY)-DSP P | Cross-DRD coordination |
Steering committee: b W S.Seidel (UNM)-DSP .- 3 i CPAD coordination ;
______________________ 1 1
"""""""" 1 1
DRD3 management + CB a— ! Speakers committee :
Chair + WG conveners R&D activities : (U. Parzefall - Freiburg) .
| B e ————— S
[ |
WG 1 WG 2 wGs WG4 WG 5 WG 6 WG7 WG 8
Convener(s) Convener(s) Convener(s) Convener(s) Convener(s) Convener(s) Convener(s) Convener(s)
Monolithic siicon Hybrid silicon Radiation damage Simulations Characterization Wide band-gap and Interconnections and Ditseminat
technologies technologies & extreme fluences H. Wennloef (DESY) techniques and hahvE SErcor device fabrication issemination
H. Pernegger (CERN) A. Macchiolo (UZH) loana Pintilie (NIMP) M. Mandurrino facilities iy G. Calderini (LPNHE) & outreach
E. Vilella (Liverpool) M.v.Beuzekom (NIKHEF) | J- Schwandt (Uni. HH) (INFN-TO) 1. Vila (IFCA) A. Oh (Manchester) D. Dannheim (CERN) C. Nellist (NIKHEF)
J. Baudot (Strasbourg) | JA. Tricoli (BNL) TBD B. Hiti (JS1) X. Shi (IHEP) + TBD F. Huegging (Bonn) =0
WP1 WP2 WP3 WP4
Leader(s) Leader(s) Leader(s) Leader(s)
Monolithic Sensors for 4D- Sensors for
CMOS sensors tracking extreme 3D-integration&
fluences Interconnections
\ )

Strategic/Targeted]R&D projects

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 21
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S— DRD3: Monolithic CMQOS Sensors =

WG1 research goals <2027

* R&D program divided into three phases

* the initial stepping stones developments of ALICE-3, LHCb-2, EIC, Belle-3,
ATLAS, CMS, and HGCAL (DRDe6);

* the subsequent further developments for e+e- colliders;
* and, lastly, the R&D for MC and FCC-hh.

* Several complementary CMOS processes are accessible to HEP
community:

» TPSCo 65 nm, LFoundry 110 nm, IHP 130 nm, LFoundy 150 nm, AMS/TSI
180 nm, TJ 180 nm,

* large-area passive CMOS
+ Stitching (ALICE), 3D stacking

* 32 project proposals currently under consideration;

+ Cover sensor optimization simulations (TCAD), ASIC design, DAQ
Systems, testing & characterization, demonstrators

* project timelines synchronized to MPW submission schedules (synergy
with DRD?Y for several processes, e.g. TPSCo 65nm

19 Nov 2024 Status of DRD Collaborations (CPAD2024)

RG 1.1
RG 2.2
RG 1.3

Description
Spatial resolution: <3 um position resolution
Timing resolution: towards 20 ps timing precision

Readout architectures: towards 100 MHz/cm?, 1
GHz/cm? with 3D stacked monolithic sensors, and
on-chip reconfigurability

Radiation tolerance: towards 10¢ n_ /em? NIEL
and 500 MRad

Low-cost large-area CMOS sensors

2026 2027 2028 2029 2030
@ [ o [ o4 | of [o2 | a3 | o8 @2 [ a3 [ of [ of [@2 | a3 [ Qs | of |02 | a3

‘Simuiations NERS

suomission PRz
| roducton MFRE
Docurentation IPR2
Design WFRS
nnnnnnn )
rodtuction PR
Docurfrtaton PR3
‘ @ sumssion =R
J v
nnnnnn fnDaQNFR2
& ssenbly MERS
Preparatign DA MPR3.

# Summary Report

mar o[ @ [a
2024 2025

I—Kmm
TostBoam PR
@ Deronstrator ey port
Testing MPR3.

Test Beam UERA
# Tekescope Sensor Report
@ Vertex Sensor Report

@@ o [ai [e @ [0 [or (@ [ a5 [ 6 |of [@ [ @ [ od[af (@ @
2026 2027 2028 2029 2030
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Materials under investigation:

Diamond, Silicon Carbide, Gallium Nitride

lonization 1 si 1
E Vv =
nergy (V] 4H-SiC
1 Diamond
Displacement
Energy [eV] [ GaN
Band Gap [eV]

Breakdown
Field [MV/cm])

Electron Saturation
Velocity [107 cm/s]

19 Nov 2024
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Gallium Nitride: a detection

* Sandwich
structure
grown on HVPE
free-standing

bulk GaN
* Schottky — Fullhackside O Contct
contact on Ga §
side by 09 —
depositing £ - 08 /!?"
3 i 2 = 07 e
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DRD4
Particle ID & Photodetectors

Highlights of organization and structure
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Structure and naming

W

-7 HEPHY
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* Main goal: bundle and boost R&D activities in scheme of DRD4
photodetector technology and Particle Identification (PID) ’
s . )
techniques for future HEP experiments and facilities SoidoatePD  Vawumbasedpp | e EAATOE_ B S 2 SSE S TR
Following DRDT4.3:\ Following DRDT 4.4:
. . m‘“g.‘:g::'\:m compact high || Advance SciFi and
13| Enhanc th g escsion and pecesrnge g Movmassation | g || smwcon | 8
o | detectors. Develop for extreme ing g
* DRD4 covers the following topics: ¢ | Tescaz] CION WO Evom
a ask 4. Task 4.2.2 ask 4.3. e i
+ Single-photon sensitive photodetectors (vacuum, solid state, ;g ;::1123 Task 425 Task 433 Task 443 s
hybrid) N J
* PID techniques (Cherenkov based, Time of Flight) 3 WG a1 = WG a3 WG4 WG 45 weas
 Scintillating Fiber (SciFi) tracking o gl e B B
oy o . . . 2 | Gaseous Recon concepts,
* Transition Radiation (TR) using solid state X-ray detectors £ [Vecm " oo | | ooty
s .
* DRD4 structure initially defined in the Proposal
document
* 6 Working Groups (WGs) reflecting the main areas of R&D DRDT4.1 Enhance the timing resolution and spectral range of photon
* 5 Work Packages (WPs) reflecting the main ECFA roadmap themes PID and detectors
and goals Photon DRDT 4.2 Develop photosensors for extreme environments
DRDT4.3 Develop RICH and imaging detectors with low mass and high
resolution timing
DRDT 4.4 Develop compact high performance time-of-flight detectors

19 Nov 2024 Status of DRD Collaborations (CPAD2024)
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* Collaboration Meetings
 Constitutional meeting (CERN, 23-24 January 2024)

* 1 st DRD4 Collaboration meeting (CERN, 17 -20 June 2024)
* https://indico.cern.ch/event/1403486, 125 participants

* 2 nd DRD4 Collaboration meeting (CERN, 21 -25 October 2024)
* https://indico.cern.ch/event/1456663, 134 participants

* Future meetings at CERN: 7-11 April 2025, 13-17 October 2025
* First WG meetings started in May (Indico)

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 26
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— DRD4 Scientific Progress "

— HM A
oawmER ¢ HEPHY RWIH

SiPM Single Photon Timing Resolution

Stefan Gundacker "*

" Institute of High Energy Physics (HEPHY), Austrian Academy of Sciences (OEAW), Vienna, Austria
2 Department of Physics of Molecular Imaging Systems (PMI), RWTH Aachen University, Aachen, Germany

stefan.gundacker@cern.ch

FBK NUV-BSI SiPM Update

19 Nov 2024 at

MCP-PMT performance for Belle II
BoleT and future developments for upgrades

DRD4 R&D Collaboration
Development of Photon Detectors and
Particle Identification Techniques

Adapting the CBM'’s RICH electronics readout
to SiPMs

2nd DRD4 Collaboration Meeting. CERN.
J. Pefia-Rodriguez

penarodriguez@uni-wuppertal.de

Bergische Universitdit Wuppertal

Fakultat fiir Mathematik und Naturwissenschaften
2024 ) <
BERGISCHE
ARY Uiveoe  NRW-FAIR
-

WUPPERTAL mo\\_ C BM
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DRD5
Quantum Sensors

Highlights of organization and structure
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19 Nov 2024

Quantum Technologies are a rapidly emerging
area of technology development to study
fundamental physics

* Targeting a lower TRL than the other DRDs

* Development of HEP detectors on the long term

Full proposal developed in the last year approved

in June 2024

+ Effort driven by Michael Doser (CERN) and
Marcel Demarteau (Oak Ridge)

* Two community workshops [link]

Re-structured the Roadmap topics into WPs

* Many reports and documents as deliverables, but
this is in the nature of this proposal (early TRL)

Signed by 94 institutions, 338 persons, with

(rough estimate of 20 FTE per WP)

Quantum Sensing autumn school (4-8 Nov 2024)

Proposal WP’s

DRD5: Quantum Sensors

Roadmap topics

Sensor family —

Work Package |

clocks
& clock
networks

superconduct-
ing & spin-
based sensors

kinetic
detectors

atoms / ions /
molecules & atom
interferometry

opto-
mechanical
sensors

nano-engineered
/ low-dimensional
/ materials

—_—
‘WP1 Atomic, Nuclear
and Molecular Systems
in traps & beams

X

X

Xx)

WP2 Quantum
Materials (0-, 1-, 2-D)

(X)

WP3 Quantum super-
conducting devices

X)

WP4 Scaled-up
massive ensembles
(spin-sensitive devices,
hybrid devices,
mechanical sensors)

[&9]

WP5 Quantum
Techniques for Sensing

WP6 Capacity

eTpansion

WP-2 (0-,1- and 2-D materials)
WP-2a —> characterization protocol —> database definition —— populated db
Functional database

(application-specific tailoring)

protocol

Database prototype

WP-2ab — workshop/conference — > device designs —— novel hybrid devices
Functional devices

(extended functionalities) Device concepts
WP-2c —> status & desiderata ——> prototype model —— benchmarked simulations
Simulation SW designs:

(simulations)

Prototype devices

Report

Validation report

Status of DRD Collaborations (CPAD2024)
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DRD6
Calorimetry

Highlights of organization and structure
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* R&D in calorimetry has a particularly long lead-time ol i =
* Many technology developments (gas, scintillator or Silicon- X e ‘ . e
based readout) done in other DRDs o ,.f '
S g ) 3

+ Large and challenging prototype setups even in early stages
* Dedicated calorimeter test beam line at SPS requested (H8?)

Collaboration emerged from several collaborations like ~ /
CALICE and CrystalClear (RD18) | o -

* 23 input proposals were collected from existing collaborations,
boiled down to four WPs and five Working Groups

Size : 135 institutes;
+ 183 FTE/y (existing), 100 FTE/y additional needed

 Anticipated Budget ~3.2M€/y existing, ~1.4 to 2.4M€/y
additional needed (2024-2026)

* Little (extra) need at the beginning (2024-2026)

1st Collaboration Meeting (9-11 April)
27d collab. Meeting (30.10.-1.11.): 184 participants, 60 on site

19 Nov 2024 Status of DRD Collaborations (CPAD2024) ' 31
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DRD6 Organization

Chair: R. Ferrari

MANAGEMENT:

R.P., Deputies: M.C. Fouz, M.A. Pleier

Chair: G.
Gaudio

WORK PACKAGE 3 WORK PACKAGE 4

Chair: W.
Ootani
WORK WORK PACKAGE 1

PACKAGES: Ay ormbedded Eecionica
Coord.: L. Masetti Coord.: N. Morange

Dep.: A. Irles. ‘
WORKING
GROUPS:

Status of DRD Collaborations (CPAD2024) 32

WORK PACKAGE 2

Liquified Noble Gas

Optical calorimeters Electronics and DAQ
calonmeters

_Coord.: M. Miynarkova o1 : ¢, de la Taille
Dep.: M. Lucchini
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WP 1l:sandwichcalos

g 52 )
Incidece
paricies
€2

Task/Subtask Sensitive Material/ Absorber DRDT

Task 1.1: Highly pixelised electromagnetic section

Subtask 1.1.1: SIW-ECAL Silicon/ Tungsten 6.2
Elm. Subtask 1.1.2: Highly compact calo Solid state (Si or GaAs)/Tungsten 6.2
sections Subtask 1.1.3: DECAL CMOS MAPS/Tungsten 6.2, 6.3

Subtask 1.1.4: Sc-Ecal Scintillating plastic strips/Tungsten 6.2

Task 1.2: Hadronic section with optical tiles

Subtask 1.2.1: AHCAL Scintillating plastic tiles/Steel 6.2
Hadronic Subtask 1.2.2: ScintGlassHCAL Heavy glass tiles/Steel 6.2
sections Task 1.3: Hadronic section with gaseous readout

Subtask 1.3.1: T-SDHCAL Resistive Plate Chambers/Steel 6.2

Subtask 1.3.2: MPGD-HCAL Multipattern Gas Detectors/Steel 6.2,6.3

Subtask 1.3.3: ADRIANO3 Resistive Plate Chambers+Scintillating 6.1,6.2,6.3

plastic tiles/ Heavy Glass

=7 HEPHY
DRD6 WPs and WGs

WP3: OpticaCalorimeters

" Homogeneous EM Sampling EM RADICAL

Sampling EM/HM
HGCCAL Desian 1 Design 2 SRCAL

MAXICC:“ n\ 11 | \ %

CRILIN

=4

WP2: Noble -liquid calorimetry

Main target: fi A L L E GdRtector concept for FCC-ee | \NP 4" Electronics & DAQ

(https://allegro.web.cern.ch/)

Auto-trigger, zerosuppress
CALOROGIPM

Working Groups

19 Nov 2024

Variantof HGCROC

Status of DRD Collaborations (CPAL cuz4)




— N .
'y

¥

UL
AUSTRIAN dﬁl
A ACADEMY OF Y
SCIENCES -7z HEPHY
INSTITUTE OF HIGH ENERGY PHYSICS
——

DRDY7
Electronics

Highlights of organization and structure
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* Full proposal received by 21 May 2024; aiming approval in June 2024

* Objectives: Carry out strategic R&D in electronics, fulfilling DRDTs, Coordinate cross-

European access to technologies, tools and knowledge, Interface with other DRDs
* No orthogonal “Service-Provider” for other DRDs

* Organization:
* 19 countries, 68 institutes
* 1stworkshop in March, 2" workshop in Sept. 2023; 1t collaboration meeting (9-10 Sept 2024)

Collaboration Board
[Institute representatives]

Resource Board
[Funding agency representatives]

DRDT7.1 Advance technologies to deal with greatly increased data density

DRDT7.2 Develop technologies for increased intelligence on the detector """%mmn_
DRDT 7.3 Develop technologies in support of 4D- and 5D-techniques T:::t:::::e
DRDT7.4 Develop novel technologies to cope with extreme environments and e P e T
required longevity conveners| |conveners| |conveners| [conveners| [conveners| [conveners| |conveners
DRDT7.5 Evaluate and adapt to emerging electronics and data processing wp71 || w72 || wp7a || wp7a || wp7s || we7s
tarhnnlaniac
WP 7.6 Complex imaging ASICs and technologies
WG 7.7. Transversal Tools and Technologies

WG 7.7

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 35
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— R&D Topics in Electronics

* MAPS and “normal” FE-ASICs

* Optoelectronics & analog/digital links

* Packaging & Interconnects

* Power, Grounding & Shielding

* Radiation-Tolerant Components & Systems

* Programmable Logic: FPGA, System-on-chip
* Design & Verification Tools & Methods

* PCB, module & component design
 System design, description & operation
* Trigger & Timing Distribution

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 36
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DRD3
Mechanics & Integration

Highlights of organization and structure
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— DRDS: Integration

* Initial TF convenors did not continue as
proposal preparation team

* New proponents had to be searched for, which were
found by the group around the “Forum on Tracker
Mechanics” workshop organizers

« Community survey resulted in an interest in going
forward

« Community Meeting on December 6, 2023

* Lol received by end of February 2024 with the
full proposal submitted to DRDC by 31st Oct
2024 for review and subsequent approval

* Does not cover all DRDTs, as they are quite diverse
 Focus on vertex detector mechanics and cooling
» 38 institutes in 7 countries, 32 FTE at the moment

19 Nov 2024 Status of DRD Collaborations (CPAD2024)

DRDT 8.1 Develop novel magnet systems
DRDT 8.2 Develop improved technologies and systems for cooling

DRDT 8.3 Adapt novel materials to achieve ultralight, stable and high
precision miechanical structures. Develop Machine Detector
Interfaces.

DRDT 8.4 Adapt and.advance state-of-the-art systems in monitoring
including environmental, radiation and beam aspects

Proposal for DRD8
Mechanics & Cooling of Future Vertex and Tracking Systems

October 31, 2024

Corrado Gargiulo, Andreas Werner Jung, Andreas Mussgiller, Paolo Petagna,
Burkhard Schmidt, Georg Viehhauser
(Provisional DRD8 Steering Committee)

Diego Alvarez Feito, Joao Batista Lopes, Oscar Augusto de Aguiar Francisco, Sushrut Kamarkar,
Adam Lowe, Fabrizio Palla, Bart Verlaat
(Provisional DRD8 Work Package Conveners)

Collaboration Board Resource Board
(Institute Representatives) (FA Representatives)

Spokespersons
Steering Committee
Review Manager Technical Committee

WP 8.1 WP 8.2 WP 8.3 WP 8.4
Conveners  Conveners Conveners Conveners
l | ! !

WP 8.1 WP 8.2 WP83 WP 8.4

EEE R A
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—_— DRD8 WDPs and Projects

Work Package 1: Global System Design and integration
* Project 1.1: The Vertex Region of Future Particle Physics Experiments
* Curved sensors, Thin beam pipe, Retractable detectors, MDI, Low-mass hardware, alignment

* Project 1.2: Robots in the HEP Experimental Caverns
* Legged ground robotic platforms
* Robotic airships
* Mobile mesh network

Work Package 2: Low-mass Mechanics and Thermal Management

* Project 2.1: Advanced Mechanical Tracker Structures

* Orthotropic materials, Non-planar structures, Integration of services, Non-Destructive Testing
(NDT), QA/QC

* Project 2.2: Characterisation of Material Properties and Database Development

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 39
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—_— DRD8 WDPs and Projects

Work Package 3: Cooling
* Project 3.1: New Evaporative Cooling Fluids and Systems

* Project 3.2: Microchannel Cooling Substrates

* Silicon microchannels via buried channels or thermocompression, LTCC/HTCC ceramics, 3D metal
printing

Work Package 4: Design and Qualification Tools
* Project 4.1: Extended Reality (XR) Development
¢ Augmented- (AR), Virtual- (VR) and Mixed- (MR) Reality
* Project 4.2: Connection of Engineering Design Tools with Physics Simulation Software

¢ Exchange geometry data and material data between engineering design software and physics
simulation

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 40
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27 D3.2.2 | Fluidic and thermal results from integrated system
30 D2.2.2 | Database Beta Version release
D3.1.1 | Krypton system development
36 M1.1.2 | Retractable detectors
D1.1.2 | Mock-up & integration
D1.2.2 | Legged robots and robotic airships in cavern
M1.2.2 | Legged robots and robotic airships control system
M1.2.3 | Mobile mesh network cavern inspection
M2.1.4 | Critical Design Report (CrDR)
D2.2.3 | Public databasc rclease
M3.1.4 | Krypton cooling performance
D3.1.2 | sCO; system development
M3.2.4 | Bi-phase CO, thermo-fluidic models
M4.1.2 | Application of XR technologies to detector projects
D4.1.2 | Project reports
M4.2.2 | Simplified 3D models
M4.2.3 | Export from physics simulation software

I
X
AUSTRIAN
OAW ACADEMY OF
o D R D 8 I . .
nstitutes and Deliverables
- -
CountryDrpasasatson | laatitutle [} > X r = B
CERN CERN - 2 &
China THEF B B
Trunce CPPM Manailie A 4
DCLab Orsay .
LPNHE Pans 3
IPHC Strashourg )
Genmany DEsY
Frevburg Usiversity .
GSI Darmstad - * !
Halblowteriabor of the Max - Planck -Sociery Ll
Fachhochschule Offenburg s 2
ltaly FUK Trento
INFN Femana
INFN LNF Frascat
INFN Genova
INFN Ferugia
INFN and Usaversaty of Pisa s
Usaversity of Rome La Saprenza 1,\ -
Netherlands Nikhet N
Nurway NTNU Thondheb Month | Label | Topic
Spaia CNM Barcciona 6 M2.1.1 | Design specifications
IFIC Valencia M2.2.1 | Identification of ity needs
Switzerland Usaversaty of Geneva 9 D3.2.1 | New round of 3D printing prototypes exploring different geometries
Unsted Kingdom UKRI-STRC Rutherford Appicton Labortory 12 MI.1.1 | Curved and tilted sensors
Usaversaty of Bristol MI1.2.1 | Mobile mesh network in cavern
Bristol Composies Bastitute M2.1.2 Pre-Conc.ept Design Report _ )
National Compasite Contre (NOC) M2.2.2 | Standardised test protocols & lab infrastructure archive
Usiversity of Liverponl M3.1.1 | Krypton system demonstration
M4.1.1 | Market survey report
Usiversity of Manchester M4.2.1 | Specification of transfer system
Usiversity of Oxfond 15 M3.1.2 | Krypton component development
Usaversity of Sheffield M3.2.1 | Ceramics feasibility tests
USA Comell Unaveraty 13 M3.1.3 | sCO; properties
Usiversity of Anizona M3.2.2 | Prototypes ?)onded with thermo—onmpression or hyperbaric process characterisation
Fermilad D4.1.1 | Purchase of harldware and software
Florids Inssitute of Technology 24 DI.1.1 | Carbon beam pipe o )
D1.2.1 | Legged robots and robotic airships in magnetic field
LBNI M2.1.3 | Concept Design Report
Purduc University D2.1.1 | Production of simple prototypes for NDT Testing
SLAC M2.2.3 | Database GUI and back-end selection
D2.2.1 | Updated test protocol documentation
M3.2.3 | 3D printing
19 Nov 2024 Status of DRD Collaborations (CPAD2024)
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— Overview DRD Collaborations =

—

* Gaseous Detectors (DRD1) [ex RD51]
Fully Approved for an o
initial period of 3years _J  * Liquid Detectors (DRD2)
by CERN Research Board |« Photodetectors & Particle ID (DRD4)

In December 2023 .
— ¢ Calorimetry (DRD6)
Reports at March 2024 open DRDC session;
tirst review at November DRDC meeting

—

Fully Approved for an « Semiconductor Detectors (DRD3) [ex RD50, RD42,..]
initial period of 3 years _|
by CERN Research Board| * Quantum Sensors (DRD5)

in June 2024 | Electronics (DRD7?) Talks abpen session June9®024

Letter of Intent submitted { e Integration (DRDS) Full Proposal to be written by the endz2124
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* New CERN-hosted Detector R&D (DRD) collaborations are currently being set up following ECFA Detector
roadmap to work on strategic R&D (low to mid-level Technology Readiness Levels 2-7; core: 3-6)
« All DRD collaborations completed their organization structure and started to work
* Full Proposals online available in CERN CDS

* Now: re-defining deliverables and work packages towards MoU, signatures of MoU’s; Negotiate with funding
agencies to develop funding programs for DRD projects

* There are still certain topics defined in the ECFA roadmap that are not covered in DRD collaborations (e.g. in

DRD7 and DRDS)
Started December 2023: Started June 2024:
DRD1: Gaseous Detectors DRD3: Solid State Detectors
DRD2: Liquid Detectors DRD5: Quantum & Emerging Tech.

DRD4: Particle ID & Photon Detectors DRD7: Electronics
DRD6: Calorimetry

Starting End 2024/Beginning 202BRD8 (Mechanics and Integration)

19 Nov 2024 Status of DRD Collaborations (CPAD2024) 43
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The End.

Thank you for your attention
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— R&D Topics in ECFA Roadmap "

* Detector R&D Themes (DRDTs) were formulated as high-level deliverables

* DRD 6 (calorimetry) shown as example here: 2030- 2035- 2040-

<2030 o035 2040 2045 2045

DRDT 6.1 Develop radiation-hard calorimeters with enhanced electromagnetic
energy and timing resolution

DRDT 6.2 Develop high-granular calorimeters with multi-dimensional readout
for optimised use of particle flow methods

DRDT 6.3 Develop calorimeters for extreme radiation, rate and pile-up
environments

~
S & +
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& &
& 5 e &5 g S
2] N 2] 6’6‘ s & A X
o S N g O &L g8 S .
s $ SR S F OE5s & F & F § F &
~ & c\‘f(é@m ¥ 3 & =~ g 6‘«‘”3?@“‘@@& 5 & G & ~ 3
F 3 688 8§ & £68 5558555 S0 o & £ 59
&é é‘ é‘\é‘@'@‘ # -? &Kg’& PO §$v§.§l@$ (2] w{‘.g;C)'r Q(? q()) ’O Ud§
FF oS EEsFFoS 84S SFsde s S FETL JIFI 9 N SO
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LHC LS3 LHC LS4

<2025 2025-2030 2030-2035 >2035
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— Future Large Experiments

(HL)LHC timeline:

Q
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& L i v
RN 4
QN 4S8 & 0 O
&2 SEE @Q} “9\29 o F
%) G'Q? Q—"Q‘ Q‘Jw G 3
<2030 2030-2035
LHC LS3 LHC LS4
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North Area consolidation

2035 2036 2037
[3[ASIOINID|3[FMAM] 3 3[ATS|ON[D} ]F] S| J]F] J[3[AlS! 3[FMAM3[3]AISIOINID{ 3 FIMAM J[3[AlS]
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| | | Run 5 b.w
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2035-2040

Status of DRD Collaborations (CPAD2024)

2040-2045

HYSICS

46



y — I|”||||I '
AUSTRIAN ‘/
QAW e 7 HEPHY

DRD2: Liquid detectors

+ Covers Dark Matter and Neutrino experiments, accelerator and non-

accelerator-based i) B e st owe
* Several large-scale and many small-scale experiments running or s cano,
foreseen with liquid detectors . e
* Underground Dark Matter Experiments: small and rare signals Ge: LEGEND B e KemLAND-zon
* Technology: Noble Liquids (e.g. DUNE), Water Cherenkov (e.g. LAPCO | f _ e fl\ o
Super/Hyper-K) and Liquid Scintillator with light and ionization Go CORX R Rjide DAALIB,
readout iy Wt P
* R&D for multi-ton scale noble liquids: . T e Dbl
 Target doping and purification SO i Bl S [ECFA roadmap,

Modified from L.Baudijs
* Detector components radiopurity and background mitigation

* Feb. 5-7, "24: inaugural DRD2 Collaboration Meeting at CERN
https://indico.cern.ch/event/1367848/

* 156 participants, 91 contributed talks, from 71 institutes in 15 countries
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+ Several topical workshops on certain WP topics

* (CB Board chair election 1 March 2024 resulted in CB board chair W.
Bonivento
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https://indico.cern.ch/event/994687/contributions/4181753/attachments/2194292/3709516/baudis_ecfa_feb21.pdf
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Detector Readiness Matrix

* Lists the strategic R&D

needs of different topics in a

traffic-light style system

» Used to define work
packages, projects,
deliverables in proposals
written by proto-
collaboration

e Submitted for review to
DRDC and approval by
CERN RB

* Progress tracked by annual
DRDC review

19 Nov 2024

Si based
calorimeters

Noble liquid
calorimeters

Calorimeters
based on gas
detectors

Scintillating
tiles or strips

Crystal-based high
resolution ECAL

Fibre based dual
readout

Timing

Radiation
hardness

Excellent EM
energy resolution

Low power

High-precision mechanical structures
High granularity 0.5x0.5 cm? or smaller

Large homogeneous array
Improved elm. resolution
Front-end processing
High granularity (1-5 cm?2)
Low power

Low noise

Advanced mechanics
Em. resolution O(5%/,E)
High granularity (1-10 cm?)
Low hit multiplicity

High rate capability
Scalability

High granularity
Rad-hard photodetectors
Dual readout tiles

High granularity (PFA)
High-precision absorbers
Timing for z position

With C/S readout for DR
Front-end processing
Lateral high granularity
Timing for z position
Front-end processing
100-1000 ps

10-100 ps

<10 ps

Up to 1016 nm/cm2
>10"6 n_/cm?

<3%/JE

DRDT

6.2,6.3
62,63
6.1,6.2,6.3 (@)
62,63

6.2.63

6.2,6.3
6.1,6.2,6.3
6.1,6.2,63
6.1,6.2,63
6.1,6.2,63
6.1,6.2,63
6.2.6.3

6.2,6.3

6.2,63

6.2,6.3
6.1,6.2,6.3

6.3

6.2,63
6.1,6.2,63
6.2,63

6.2,6.3

6.2,6.3
6.1,6.2,63

6.2

6.2

6.2

6.2

616263 @
6.1,6.2,6.3
6.16.2
6.3
6.1,6.2
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—_— General Strategic Recommendations

The General Strategic Recommendations (GSR) formulated in ECFA Detector Roadmap are:

* GSR 1: Supporting R&D facilities (test beams, large-scale generic prototyping and irradiation)

* GSR 2: Engineering support for detector R&D (access to (mechanical, electrical and
microelectronics)

* GSR 3: Common access to specific software for instrumentation (simulation and design tools)

* GSR 4: International coordination and organization of R&D activities

* GSR 5: Distributed R&D activities with centralized facilities (pooling activities through a
network of national hubs; due to increasing costs of solid-state and microelectronics)

* GSR 6: Establish long-term strategic funding programs

* GSR 7: Continued support for “Blue-sky” R&D

« GSR 8: Attract, nurture, recognize and sustain the careers of R&D experts

* GSR 9: Industrial partnerships:

* GSR 10: Open Science: routes to ensuring instrumentation results are as publicly available
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Strategic R&D bridges the gap between the idea Technology. Regdiness Leyels (TRLs) 1-9:
(“blue sky research”, TRL 1-3) and the deployment Method for estimating the maturity of technologies
and use in a HEP experiment (TRL 8-9)

* Detector R&D Collaboration should address TRLs from 3 to
7, before experiment-specific engineering takes over

+ Covers the development and maturing of technologies, e.g.
e TIterating different options

System Test, Deployment,
and Operations

Experiments

System Development

 Improving radiation hardness

)
* Scaling up detector area, number of layers,.. > Technology Demonstration
. . -
* Backed up by strategic funding, agreed with funding ©
. -+
agencies ) | Technology Development
TDR
experiment Lol experiment funding approvali EDR phylsics i, Research to Prove
“blue sky” R&D TRL3 g Feasibility
game changers mature concepts final devices and systems Didier Contardo = :
new technologies explore performance phase specific to experiment concepts m | Fundamental Science/
new paradigms space of technology options* Basic Research
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— Roadmap implementation plan

« Approved by CERN SPC and Council in fall 2022 (CERN/SPC/1190 ; CERN/3679)

* Decision that CERN will host DRD collaborations

* Interaction between DRD collaborations and committees through DRDC
* Interface to ECFA via ECFA Detector panel EDP: https://ecfa-dp.desy.de

* Distinction between reviewing e, cen o Bonre J---+{ cErn counci
. . . Recommends
body (DRDC) and advising If;j:‘;;:;;;;v
body (EDP) S (=
ECFA Detector Panel Includes members from: ECFA Detector Panel,
« ECFA Detector Panel (EDP) - , CERNendlDG ,
] NUPECC and ICFAID Panel* ,‘°“'°‘;;“,:;::;:3';::mm“‘;$fw !
interfaces to ECFA B | :

* ICFA Instrumentation, Innovation
and Development Panel

* Organizes “DRD managers forum” Ry

 provides input to the next Strategy [ oam] [ DRD 2} [Dnos] ....
update L wo (Ml
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— Example for the need of strategic R&D ==

My group worked for almost a decade with European
semiconductor industry to find a “second source” for
large-area planar Si sensors (targeting Phase-II Upgrades)
» Attracted a lot of attention
¢ Pushed HPK into developing 8” process
A now being used for CMS HGCal
* Milestones:
*  2009: re-produce 6” p-on-n strip sensors
*  2015: First AC-coupled strip sensors on 8” wafers

*  2016/17: production of first 8” hexagonal HGCal sensors
*  2018: program stopped due to economic reasons

Reason for termination of program before series production:

* O(10) more wafer runs (~150k€ each) would have been
necessary to mature the technology

¢ Strategic R&D funding for R&D costs A reduction of
series production costs

CMS
prototypes

CMS PS

prototypes

27 May 2024 European Strategy and Detector R&D (T. Bergauer)

Inﬁneon CEO together with HEPHY and CE
representatives

Similar effort driven
by INFN with
STMicroelectronics
quite some time ago
for planar sensors of
LHC ("Phase-0")
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TDR
experiment Lol experiment funding approval EDRi physics Didier Contardo

}

“blue sky” R&D TRL3 TRL6 engineering<"[31’

final devices and systems
specific to experiment concepts

game changers
new technologies
new paradigms

mature concepts
explore performance phase
space of technology options*

T

2029

Belle-Il VIX (2. ) , . o o
entering dedicated engineering with R&D tails in DRDs

' N
Fic
ALICE-3/LHCb-II 3y 2 g
S only consideration at this stage (not documented)
cwms Phase-11 (O )
cere (RGN z
ILC oy 3y - assuming 2040 physics start
FCC-ee /CLIC/MC { ) g

2024
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— " DRD Committee (DRDC) at CERN "

e Detector R&D Committee is a new
committee on the same level as SPSC and

LHCC

* Established autumn 2023 following ECFA
Detector Roadmap Process
* http://committees.web.cern.ch/drdc

Scientific Committees HOME  EXPERIMENT COMMITTEES ~  RESOURCES REVIEWS -  SECRETARIAT ~

. g .
CERN Scientific Committees
The CERN Scientific Committees are of two types: the Experiment Committees, which

Experiment Committees

REC - Recognized Experiments

 Mandate of DRDC:
* Reviews DRD proposals and suggests
recommendations to CERN Research Board

* Requests annual status reports of running
DRD collaborations and conducts reviews of
their progress

SPSC - SPS and PS Experiments
Committee

INTC - ISOLDE and n_TOF
Expe nts Committee

LHCC - LHC Experiments
Committee

Resources and Finance Reviews
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— Committee Members
ECFA Detector Panel (EDP): Detector R&D Committee (DRDC):
» Co-chairs: Phil Allport - (Birmingham),Didier » Thomas Bergauer(HEPHY Vienna), Chairperson
Contardo (Lyon) | | . JanTroska(CERN), scientific secretary
* Scientific secretary: Doris Eckstein (DESY) . StanBentvelseNIKHEF; LDG contact)

» Gaseous Detectors: Silvia Dalla Torre (Torino)

* Liquid Detectors: Inés Gil Botella (CIEMAT)
 Solid State Detectors: Doris Eckstein, Phil Allport
* PID & Photon Detectors: Roger Forty (CERN)

* Quantum and emerging Technologies.: Steven

« Shikma BresslgiWeizmann)

* Dimitry Budker(Mainz)

* Roger Forty(CERN; RB contact)

+ ClaudiaGemmegINFN and U. Genoa)

Hoekstra (Groningen)  Inés Gil Botella (CIEMAT)
« Calorimetry: Laurent Serin (IJCLalb) * Petra Merke(Fermilab; US contact)
* Electronics: Valerio Re (Bergamo) * Mark Pesaresiimperial College)
« Ex Officio: ECFA Chair (ParisSphica} ICFA Detector  Laurent Serin (IJCLab)
Panel (lanShipsey, DRDC chair Thomas Bergauer) « Ex-officio: P. Allport, D. Contardo (EDP)

APPEC & NuUPECCobservers
Names in bold in both committees
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