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https://europeanstrategyupdate.web.cern.ch/ June 2020

Record created 2020-06-19, last modified 2021-11-11

Other essential scientific
activities for particle physics

C. The success of particle physics experiments relies on innovative
2020 UPDATE OF THE EUROPEAN STRATEGY instrumentation and state-of-the-art infrastructures. To prepare and realise future
By Eucpican Stratacy Grow experimental research programmes, the community must maintain a strong focus

on instrumentation. 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
European ;Q increase opportunities for more technology transfer benefiting society at large.

‘ Collaborative platforms and consortia must be adequately supported fo provide
coherence in these R&D activities. The community should define a global
detector R&D roadmap that should be used to support proposals at the European
- Vi 9 9 and national levels.



https://cds.cern.ch/record/2721370/files/CERN-ESU-015-2020%20Update%20European%20Strategy.pdf
https://cds.cern.ch/record/2721370/files/CERN-ESU-015-2020%20Update%20European%20Strategy.pdf

ECFA Detector R&D Roadmap Document

e Gaseous Detector Technologies

The links are here to the Synopsis and Full
Document as presented to the Scientific
Policy Committee and CERN Council in
December 2021.

The Full Documents can be found on gt

RESEARCH AND DEVELOPMENT ROADMAP

10.17181/CERN XDPLW2EX -

Detector R&D Roadmap Process Group

October 2021

SYNOPSIS OF THE 2021 ECFA DETECTOR
RESEARCH AND DEVELOPMENT ROADMAP

by the European Committee for Future Accelerators
Detector R&D Roadmap Process Group

European Stvategy ’


https://indico.cern.ch/event/1090779/contributions/4592538/attachments/2335809/4037008/ECFA%20Detector%20R%26D%20Roadmap%20Synopsis.pdf
https://indico.cern.ch/event/1090779/contributions/4592538/attachments/2335809/4036993/ECFA%20Detector%20R%26D%20Roadmap%20Main%20File.pdf
https://cds.cern.ch/record/2784893

ECFA Detector R&D Roadmap Document e DRD1
© T. Bergauer (DRDC)

* Overview of future facilities (EIC, ILC, CLIC, FCC-ee/hh, Muon collider) or major

upgrades (ALICE, Belle-Il, LHCb,...) and their timeline
* Ten “General Strategic Recommendations” (GSR)

* Nine Technology domains with Task Forces areas

* The most urgent R&D topics in each domain identified as Detector R&D Themes (DRDTSs)

é TF#1 TF#2 TF#3 TF#4 TF#5 TF#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 Colaleo Roxanne Guenette Nicolo' Cartighia Neville Harnew Marcel Demarteau Roberto Ferrari Dave Newbold Frank Hartmann Johann Collot
k Leszek Ropelewski Jocelyn Monroe Giulio Pellegrini Peter Krizan Michael Doser Roman Poeschi Francois Vasey Werner Riegler Erika Garutti
R ! l ! ! ] ! ! !

Consultation with the particle physics community & other disciplines with technology overlap ]

https://cds.cern.ch/record /2784893 /files/Synopsis%200f%20the%2 0ECFA%20Detector%20R&D%2 0Road map.pdf



https://cds.cern.ch/record/2784893/files/Synopsis%20of%20the%20ECFA%20Detector%20R&D%20Roadmap.pdf

Roadmap implementation plan DRD’

© T. Bergauer (DRDC) Fall 2022

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

e CERN will host DRD collaborations

ECFA [CERN Research Board ]—— -#» CERN COUNCIL
— Interaction between DRD collaborations and . 7
ecommends
i Community Approves
committees through DRDC interaction
Scientific and Resource Reporting and Review

Reports

X Roadmap Oversight and Detector Research and Development CERN SPC
— Interface to ECFA via ECFA Detector panel Community Interaction Committee (DRDC)
ECFA Detector Panel Includes members from: ECFA Detector Panel,
(EDP) CERN and LDG

https://ecfa-dp.desy.de Includes ex-officio: APPEC, (O request, kil sxpars o e EDF can |
NuPECC and ICFA IID Panel ! be invited for dedicated review tasks i
reprasentatives

* Distinction between reviewing body (DRDC) TG s, K ’

.. Detector RD (DRD) Collaborations
and advising body (EDP) [m,] [Dm} [Dm]
« DRDC reviews DRD progress, monitor milestones [ ) o

and deliverables, and reports to CERN Research Board

* EDP monitor ECFA Detector Roadmap, and provides input to the next Strategy update


https://cds.cern.ch/record/2838406
https://ecfa-dp.desy.de/

DRD1

Gaseous Detector Technologies

The DRD1 Collaboration on gaseous detector technologies
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ECFA DETECTOR R&D ROADMAP CONTENT: TF1 DRD

Performance targets and main drivers from facilities .
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Requirements for future experiments at future facilities

Rate Capabilities Up to several MHz/cm?2
Spatial Resolution Down to 50pum

Time Resolution Down to few tens of ps
Radiation Hardness up to 108 neq/cmz/y
Ageing Up to C/cm2

Material Budget <1% X/X0

Magnetic Field Up to several Tesla
Gain Larger than 10°-10°
dE/dx Down to 10%

Extracted by ECFA Detector R&D Roadmap
10.17181/CERN.XDPL.W2EX

Muon Systems (HL-LHC, ILC/FCC-ee/CepC/SCTF, Muon Collider, Hadron
Physics, FCC-hh),

Inner and Central Tracking (HL-LHC, ILC/FCC-ee/CepC/SCTF,
Rare/Atomic/Nuclear Physics, Hadron Physics),

Preshower/Calorimeters (ILC/FCC-ee/CepC/SCTF, Muon Collider,
Hadron Physics),

Particle ID/TOF: RICH and TRD (Hadron and Nuclear Physics, FCC-
ee/CepC), TOF (Hadron and Nuclear Physics),

TPC for Rare Decays (WIMP, Solar Axions, Nuclear Physics, Neutrino
and neutrino-less double beta decay, DM)


https://cds.cern.ch/record/2784893

DRD1: Large and diversified community @ DRD1
https://drd1.web.cern.ch/ —— y -

e More than 160 Institutes

e More than 30 Countries

e More than 700 members

* 5 Industrial, Semi-Industrial and Research Foundations
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Countries of DRD1 Institutes (today)

DRD1 Collaboration proposal (link) approved by CERN Research Board in December ‘23


https://drd1.web.cern.ch/
https://cernbox.cern.ch/s/PP7BZroM3NYS2Vh

Working Groups DRD’I

The scientific organization is structured in eight Working Groups, the core of the scientific collaboration:
* supporting the development of novel technologies and the consolidation of existing ones,
 facilitating the exchange of ideas and fostering synergies between institutes,

* playing a crucial role in identifying, guiding, and supporting strategic detector R&D directions, facilitating the establishment of

joint projects between institutes.

DRDTs Forum for discussion on common topics
TIECIECIET Work Packages WG1 WG2 WG3 WG4 WG5 WG6 WG7 WG8
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© w
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Working group tasks

DRD1

Gaseous Detector Technologies

The collaborative structure of DRD1 keeps RD51 structure in Working Groups

Working-group conveners coordinate R&D tasks of the respective working groups. Two coordinators elected through a nomination process, approved by MB and CB

= Y N - A B

Technologies

Large Volume Detectors (Drift
chambers, TPCs)

MPGDs

RPCs, MRPCs

TPC

Straw tubes, TGC, CSC, drift
chambers, and other wire
detectors

New amplifying structures

Applications

Trackers/Hodoscope

Inner and Cenral Tracking with
PID Capabilities:
- Drift Chambers
- Strawtubes
-TPC

Calorimetry

Photon Detector (PID)

Timing Detectors (PID &
Trigger)

TPC as reaction and decay
chambers

Beyond HEP
- Medical Application
- Neutron Science
- Muography
- Space Applicatios
- Oher (Dosimetry, Beam
Monitoring, Cultural Heritage,
Homeland Security,..)

Gas and material
studies

Measurement of Gas
Properties

Studies on Eco-friendly
Mixtures

Ageing and Outgassing studies

Gas sytems

Materials studies:
- novel material
(nanomaterial)
- new material for wire
- new converter

Photocathodes

Precision Mechanics

Detector physics,
simulations, and
software tools

Garfield++

Simulation of Large Charges
and Space Charge

Simulation of Detectors with
Resistive Elements

Modelling and Simualtion of

Eco-friendly Mixtures

Optimization of Simulations
(time, hw/sw resources)

Specific Proceses (e.g.
Electroluminescence)

Electronics Detector production | Common test facilities

Front-End Electronics for
Gaseous Detectors

Common Production Facilities
and Equipments

Detector Laboratories
Network

Modernised Readout Systems

(DAQ): high performances awac

Test Beam Common Facilities

Mod ernised Readout Systems
(DAQ); FE Integration

Collaboration with I ndustrial Irradiation Common Facilities
Partner

Specialized laboratories
(outgassing/ageing, gas
analysers, photocathodes)

Mod ernised Readout Systems
(DAQ): portability

Gaseous Detector FORUM
(know-how)

Instrumentation ( e.g. HV,LV,
monitoring )

Common instrumentation and
sofware

Training and
dissemination

Knowledge Exchange and
Facilitating Scientific
Collaborations

Training and Dissemination
Initiatives

Career Promotion

Outreach and Education
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Organization of the collaboration activities

Following the indication of ECFA Detector Panel two areas of Detector R&D :
* ”Blue-sky” R&D (competitive, short-term responsive grants, nationally organised)
* Strategic R&D via DRD Collaborations (long-term strategic R&D lines) (address the high-priority

items defined in the Roadmap via the DRDTs)

Two types of DRD1 joint projects implemented:

Work Packages

Common projects . . o
Strategic R&D targeting the priority

programmes outlined in the
updated European Strategy for

Particle Physics

For low-TRL (blue sky) R&D, or other
short term generic projects
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Work Packages

DRD‘

Gaseous Detector Technologies

Strategic R&D (according to the ECFA Detector R&D Roadmap) is organized in Work Packages

group activities of the Institutes with shared research interests around Applications with a focus on a specific task(s) devoted

to a specific DRDT challenge, typically related to specific Detector Technologies and to the development of specific tools or

infrastructure

Tasks

focusing on challenges related to « connection to 4 ECFA DRDTs
performance (precise timing, high

rates performances, longevity ...)

Technological areas:
MPGD, RPC, Wire, LDC, TPC, ...

*R&D on Sensors, Electronics,

Software Tools, Gas Properties
studies;

* Development of infrastructure and
production techniques

Work Package * Training

Currently established WPs:

WP1

WP2:
WP3:
WP4:
WPS:
WP6:
WP7:
WPS:
WP9:

: Trackers/hodoscopes
Drift chambers
Straw chambers
Tracking TPCs
Calorimetry
Photo-detectors
Timing
Reaction/Decay TPCs
Beyond HEP
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WP1: Trackers, Hodoscopes, Large area muon systems

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp1l

T1: New RPC Structures

* High-rate capability (0.01 — 1 MHz/cm?) + improved timing (sub-ns to ps)

T2: New Resistive MPGD Structures

* Efficient and stable operation at high rates

T3: New Front-end electronics

* Frontend operation up to 0.1-1 GHz; High density channel; Radiation hardness;
time resolution (< 10 ps); local zero suppression; higher FE gain amplification

T4: Optimization of scalable multichannel readout systems

* Novel Scalable R-O systems + FPGA-based R-O systems

T5: Eco-friendly gases

* Reducethe GHG emissions, define new ecological gas mixtures

T6: Manufacturing

» cost-effective methods for industrial production

T7: Longevity on large detector areas

* Suppress ageing up to integrated charges of C/cm?

T8: New detector structures

* New frontiers in gaseous detectors

-

The RPC ECOGas@GIF++ experience

recent activities carried on in the AIDAInnova
framework (Task WP 7.2.3)

The EcoGas@GIF++ Aidalnnova
Collaboration startup
2021 2022 August 2022
testbeam testbeam  start of aging

EF "
B
&L Fopsboo
g oo 0=C=0 ising:
| 91 T * most promising: )
Faiiy WO 3 ECO2 =C0, /C;H, Fyi-C H,/SF=(60/35/411)%

awe 1430 awpe owe 1 ECO3 =C0, /CH, F-CyHy/SF=(68/25/511)%

The RPC Ec is a collab ion to ALICE, ATLAS, CERN EP-DT, CMS, and

LHCb willing to put togethere expertise and resources in order to test different detectors and
of eco-friendly gas mixturesy

electronics, in the same ¢ iti and 2-3

https://indico.cem.ch/event/1360282 /contributions/576 833 7/attach ments /27 906 10/ 48 664 67/ AbbresciaD RD1-2024.

First test in

Roma2

~

df



https://drd1.web.cern.ch/wp/wp1
https://indico.cern.ch/event/1360282/contributions/5773676/attachments/2789748/4864854/Aielli_RPC_WG1.pdf
https://indico.cern.ch/event/1360282/contributions/5768337/attachments/2790610/4866467/AbbresciaDRD1-2024.pdf

WP2: Inner and central tracking with PID (Drift Chambers) DRD’l

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp2

T1: Development of front-end ASIC for cluster counting

* High bandwidth, high gain, low power consumption, low mass

T2: Development of a scalable multichannel DAQ board

* High sampling rate, Dead-time-less, DSP and filtering ability, Event time stamping, for
Track triggering

T3: Mechanics: new wiring procedures and new endplate concepts

* Feed-through-less wiring procedures, more transparent endplates (< 5% Xo)

T4: Increase rate capability and granularity

* Smaller cell size, shorter drift time and higher field-to-sense ratio

T5: Consolidation of new wire materials and wire metal coating

* Wires with high yield strength, low mass, low Z, high conductivity; metal coated C wires

T6: Study ageing phenomena for new wire types

* Establish charge collection limits
T7: Optimization of gas mixing, recuperation, purification and recirculation

* Performance of hydrocarbon-free gas mixtures with high quenching power

C i

Cluster counting measurement (CC)

= Alternatively, counting primary clusters
= Paisson distribution =¥ Get rid of the secondary ionizations
= Small fluctuation & Potentially, a factor of 2 better resolution than dE/dx

K/m separation power

Waveform Counting clusters CC vs dE/dx
= | CC truth
g' \ dE/dx truth
1
o -
- = \
— EN L
Momertum (Gevic)
Require fast electronics and CC is extremely powerful,
sophisticated counting algorithm proposed in ILC, FCC-ee, CEPC

https://indico.cern.ch /e vent/1360282 /contributions/577 367 5/attach ments /27 896 95/48646 02/DRD1 240130 CEPC DCpdf

the full plan: Scalable Readout Architecture

For more details see new archtitectures talk Dec 23

ROlinks DTCCe () UDP mode smallsystems.
171571668

FeC
16x
¥

prs—» boooooo .. O
carriers 16x

on detecters



https://indico.cern.ch/event/1360282/contributions/5773675/attachments/2789695/4864602/DRD1_240130_CEPC_DC.pdf
https://indico.cern.ch/event/1360282/contributions/5786568/attachments/2790914/4867304/Scalable%20Readout%20System%20for%20DRD1.pdf
https://indico.cern.ch/event/1360282/contributions/5786568/attachments/2790914/4867304/Scalable%20Readout%20System%20for%20DRD1.pdf
https://drd1.web.cern.ch/wp/wp2
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WP3: Inner and central tracking with PID (Straw Chambers)

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp3

T1: Optimize straw materials and straw production technologies
* Thin fil, walls (20-30 um and below), robust metallization, low cross-talk and resistance to ageing
T2: Improve straw tube designs

* Small diameter straws (5mm) with fast timing (< 100 ns).
* Ultra-thin straws with tube walls < 20 um (X/X0 < 0.02%).

* Ultra-long straws with thin walls (~30 um) and 4 m length

T3: Optimize the detector mechanical system

* self-supporting straw modules, control of material relaxation with precise alignment

T4: Optimize the front-end electronics (ASIC) and read-out system

* Leading- and trailing-edge time readout, charge readout down to sub-ns precision

T5: Enhance the tracker measurement information (3D, t,, dE/dx)

* spatial resolutions < 150 pum, tq extraction of Q(ns) resolution and dE/dx resolution better than 10%
T6: Enhance the longevity of the detector

* Ageingresistance of O(1 C/cm) for thin-wall straws

T7: Optimize the online-/offline software

* Straw tube and electronics simulations, calibration, pattern recognition, tracking, PID and alignment

~

Tracker Environment
(aka the Mu2e Experiment)
* Generate muons

* Stop them, and let them decay... or convert
* Detect outgoing electrons

enmd

Al wires are a problem
Only one manufacturer and not European friendly
Small players can not talk with manufacturers

Ask for meetings with manufacturers from a CERN collaboration
is easier: two manufacturers contacted and meetings planned

One already happened with many openings also on C wires!

We reached out Luma Metal and Jacques Allemann companies.
Anyother ideas?

Gabriel CHARLES i 01/2024 DRD1 Collaboration Meeting

~



https://indico.cern.ch/event/1360282/contributions/5776334/attachments/2789666/4864549/CernDRD1.pdf
https://indico.cern.ch/event/1360282/contributions/5780934/attachments/2792445/4870101/2024-01_DRD1_NewCollab.pdf
https://drd1.web.cern.ch/wp/wp3
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WP3: Inner and central tracking with PID (Straw Chambers)

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp3

The work package is organized in work projects, which address certain R&D aspects for
the respective application, but also the formation of collaborating sub-groups and

common project description for funding application:

* Project A - Drift tube developments for new high-rate applications
* Project B - Straw chamber technologies for hadron physics applications
* Project C- Large area straw detector for Dark Sector applications

* Project D - Straw chamber technologies for neutrino physics applications

* Project E - Optimization of straw materials and production technologies

* Project F - Optimization of electronic readout

Each project contains a detailed R&D description, list of dedicated tasks, deliverables and timelines.

~

Tracker Environment
(aka the Mu2e Experiment)
* Generate muons

* Stop them, and let them decay... or convert
* Detect outgoing electrons

noid

Tra,
N,
DO'? So, /@n
10/

Production Target

%J C L;?'E

Al wires are a problem
Only one manufacturer and not European friendly
Small players can not talk with manufacturers

Ask for meetings with manufacturers from a CERN collaboration
is easier: two manufacturers contacted and meetings planned

One already happened with many openings also on C wires!

We reached out Luma Metal and Jacques Allemann companies.
Anyother ideas?

~

Gabriel CHARLES! 10142024 DRDL1 Collaboration Meeting e
ps://indico.ce eve 360282 /contributio 80934/atta e 92445 /48 44 R ewCollab.pd



https://indico.cern.ch/event/1360282/contributions/5776334/attachments/2789666/4864549/CernDRD1.pdf
https://indico.cern.ch/event/1360282/contributions/5780934/attachments/2792445/4870101/2024-01_DRD1_NewCollab.pdf
https://drd1.web.cern.ch/wp/wp3
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WP4: Inner and central tracking with PID (Tracking TPCs)

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp4

T1: IBF reduction

* Reduce IBF in gated and ungated operation

T2: pixel TPC development

* Pixelised readout technologies, evaluate dE/dx with prototypes

T3: Optimization of the amplification stage and its mechanical structure, and
development of low X/XO0 field cages

* -Reduce material budget of FCs, endcaps and cooling infrastructure

T4: FEE for TPCs

* Low-power ASCls, implementation in SRS, increase SRS R-O rate for TPCs

T5: Gas mixture

* Low diffusion, low wt gases, eco-gases

é

- WASA: Waveform Sampling ASIC

» A low power and high integration front-end ASIC developed for CEPC-TPC

2017

2019 2021 2022-2023

WASA_vO WASA_vip0

disiorton in 1 [mm]

%20front-end%2 0ASIC%20for%20gas %20d ete ct ors %20v1. pdf

i

@) rif 14 AR

https://indico.cern.ch /e vent/1 360282 /contributions/578 654 0/ attach ments /27 906 62/ 48 665 62/ Deve lo pme nt%2 Oof



https://indico.cern.ch/event/1360282/contributions/5786540/attachments/2790662/4866562/Development%20of%20front-end%20ASIC%20for%20gas%20detectors%20v1.pdf
https://indico.cern.ch/event/1360282/contributions/5786540/attachments/2790662/4866562/Development%20of%20front-end%20ASIC%20for%20gas%20detectors%20v1.pdf
https://indico.cern.ch/event/1360282/contributions/5767287/attachments/2791017/4867261/OverviewV3.pdf
https://drd1.web.cern.ch/wp/wp4
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WP5: Calorimetry

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp5

T1 : Construction of large gaseous detectors for granular calorimeters

* Uniform response in terms of efficiency and particle cluster size

* Development of precise mechanical structures and gas distribution systems

T2 : Timing performance of gaseous detectors for calorimeters

* Good uniformity of time performance for close-by shower separation and contribution of delayed
neutrons

T3 : Readout electronics for calorimeter gaseous detectors

* Good uniformity of time performance

T4 : High-rate capability gaseous detectors for circular collider calorimeters

* Scalable Readout Systems development. New FPGA-based readout system that matches the data

throughput of the electronics.

4 )

OMEGA ASICs : overview

AuEs 9 engineering runs in 9 years :
— AMS SiGe 0,350m 2014, 2016, 2018
TSMC 130nm: 2019, 2020, 2021, 2022 and 2023 (x2)

https://indico.cem.ch /event/1 360282 /contributions/578 655 0/attach ments /27 907 28/4866705/CALT DRD1 31jan24.pdf

MPGD-HCAL setup

® 2 supporting structures:
o “calo structure” hosting up
to 12 MPGD chambers
where we can easily
integrated iron slabs:
= to be upgraded for

&= >
12 calo chambers

hosting 50x50cm2 e Electronics:
chambers > APV25
> FEC+ADC
o “tracker structure” o preliminary measurements with
(60x60x120cm3): HRWELL/RPWELL coupled to VMM3a
= 2 scintillators done

m 2 Tmm (X&Y readout) ® Gas:

= 1GEM (X&Y readout) (Ar:CO2:lso): (93:5:2) for MM & RPWELL

> (Ar:CO2:CFA): (45:15:40) for \RWELL g



https://indico.cern.ch/event/1360282/contributions/5786550/attachments/2790728/4866705/CdLT_DRD1_31jan24.pdf
https://indico.cern.ch/event/1360282/contributions/5768394/attachments/2791972/4869090/DRD1_HCal_testbeam.pdf
https://drd1.web.cern.ch/wp/wp5

WP6: Gaseous photon detectors DRD

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp6
T1: New robust UV PC for gaseous photon detectors / \

The magnetron sputteri
Working principle

e < 20% deterioration of quantum efficiency for 100 mC/cm?

PP * The field creates ion-electron pairs in the plasma
. . . e % Toa e i futherly o
T2: Increase photon detection efficiency >, o e gt ot

© « A magnetic field concentrate the ions in a peculiar region of
the targer (speed track)

* The ions drift towards the target and by collision the material
is extracted flying all over the vacuum chamber

* Photoelectron efficiency in gas 2 75% of that under vacuum ol
T3: Suppression of IBF to the photocathode, increase of stability and longevity

* Stable operation for G > 10°in harsh environment of 101! no,/cm?, IBF down to 104,

T4: Gaseous photon detectors sensitive to visible light

Machine co-funded by CERN

* Sustained photosensitivity to visible light in gaseous photon detector 2.8 T grophie argetThe oo otomalcahodes  Romasanate
— 7
T5: Spatlal resolutlon and readout gran ularlty https://indico.cern.ch /e vent/1 360282 /contributions/576 833 9/attach ments /27 906 02/48 664 55/Re sistive %2 OEl ectr od es pdf
* o,<1mm
T6: Time resolution 2024 IestbeamcaImpalan
Photocathodes o 120m B4C
* 0:<100 ps i

e DLC
«  Nanodiamonds

T7: Modelling and simulation of gaseous photon detectors

+ B4C and DLC depositions at USTC before beam
H ili + BAC depositors (1inch) at Saclay before beam
L]
1B ,8ain, sta b | | |ty + DLC samples prepared at CERN MPT workshop
+ Csl depositions at CERN: inch and 10x10cm
+ Nanodiamond samples existing to be tested

T8: Large area coverage

+ Groups purchase/prepare substrates <
g iﬂiféimiﬁf&e sampies (finch) to evaluate in different prototypes M.{,Qh -sq
e Gain and QE variation £ 10% over 1 m?2 area with < 10% dead area W e

T9: Readout electronics for single photon signals

* New frontend ASIC chip with 64 channels, ENC 0.5 fC at 20pF \ :  ssen DRy — /



https://indico.cern.ch/event/1360282/contributions/5768339/attachments/2790602/4866455/Resistive%20Electrodes.pdf
https://indico.cern.ch/event/1360282/contributions/5768393/attachments/2791408/4868879/PicosecTestbeam-DRD1Jan2024.pdf
https://indico.cern.ch/event/1360282/contributions/5768393/attachments/2791408/4868879/PicosecTestbeam-DRD1Jan2024.pdf
https://drd1.web.cern.ch/wp/wp6
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WP7: Gaseous timing detectors

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp?7

T1: Optimize the amplification technology towards large-area detectors (> m?)
T2: Enhance timing performance (o, < 50 ps up to 30 kHz/cm?)

T3: Enhance rate capability (o; < 200 ps up to 100-150 kHz/cm?)

T4: Spatial resolution and readout granularity

* Spatial resolution of mm with low number of readout channels

T5: Stability, robustness and longevity

* IBF <1% with <100 ps time resolution for single photoelectrons, Stable, high-gain operation
T6: Material studies (Radiation-hardness, longevity)

T7: Gas studies for precise timing applications

* Eco-friendly, recuperation, ageing mitigation, CO, -based mixture with geometrical quenching
T8: Modelling and simulation of timing detectors

T9: Readout electronics for precise timing

* Low-noise FEE, High input C, Large dynamicrange, Fast rise time, sensitivity to small Q
T10: Precision mechanics and construction techniques

* Precise mechanics (L =m) over relatively large active areas (hundreds of cm?2

T11: Common framework and test facilities for precise timing R&D

* Test bench for precise timing studies

A prototype of 20ps MRPC

Frtoie || | S gigs |

1% =T =
simginar ||| | deriner ||| u:‘::‘?‘ iy
——C
AFE Module. High Deity Connecton ‘U;;:?f

Fast amplifier

Bandwidth=1.4GHz

gas gap thickness 128 pm
number of gas gaps 4 chambers X § gaps
low resistivity glass
glass thickness 400

glass material

5 mm in width

readout strips (2 mm clearance)

‘Waveform sampling
Based on DRS4
Sampling freq=5 GS/s

Total material: <0.1X,

Wang ¥i, Tsinghua University 1st DRD1 Collaboraton Meeting, 2024.1.29-2 2

15%200f%20MRPC pdf

Signal ‘spreading’ in a thin resistive layer

Let us examine a Townsend avalanche occurring within the amplification gap of a MicroMegas detector, resulting in a signal
being generated on the readout strips.

=g

https://indico.cern.ch /e vent/1360282 /contributions/576 859 3/attach ments /27 896 89/48 648 17/ Newe st%2 Ode vel opmen

~



https://indico.cern.ch/event/1360282/contributions/5768593/attachments/2789689/4864817/Newest%20developments%20of%20MRPC.pdf
https://indico.cern.ch/event/1360282/contributions/5768593/attachments/2789689/4864817/Newest%20developments%20of%20MRPC.pdf
https://indico.cern.ch/event/1360282/contributions/5767284/attachments/2790842/4866960/DRD1_January_2024_DjunesJanssens.pdf
https://indico.cern.ch/event/1360282/contributions/5767284/attachments/2790842/4866960/DRD1_January_2024_DjunesJanssens.pdf
https://drd1.web.cern.ch/wp/wp7
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WP7: Gaseous timing detectors

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp?7

This work package contains two projects:

* WP7 Project A - High-rate, high-granularity precise timing with MPGDs

e WP7 Project B - High-rate, large, precise timing (M)RPC

Each project contains a detailed R&D description, list of dedicated tasks, deliverables and timelines

Fast amplifier
Bandwidth=1.4GHz

P 128 pm =TT
| rraa, !_\ = 1
number of gas gaps 4 chambers X §gApS | pen | i
glass material 1wm1mmy||-n o

glass thickness ——

readout strips 125 m"zi:'ﬂi'; ] )
‘Waveform sampling

Based on DRS4

Total material: <0.1X, Sampling freq=5 G5/
ampling freq= s

29

Wang Vi, Tsinghua University st DRD1 Collaboration Meeting, 2024.1.28-2.2

~

://indico.cem.ch /event/1360282 /contributions/576 859 3/attach ments /27 896 89/48 648 17/ Newest%2 Ode vel
15%200f%20MRPC pdf

htty

Signal ‘spreading’ in a thin resistive layer

Let us examine a Townsend avalanche accurring within the amplification gap of a MicroMegas detector, resulting in a signal
baing generated on the readout strips.

men



https://indico.cern.ch/event/1360282/contributions/5768593/attachments/2789689/4864817/Newest%20developments%20of%20MRPC.pdf
https://indico.cern.ch/event/1360282/contributions/5768593/attachments/2789689/4864817/Newest%20developments%20of%20MRPC.pdf
https://indico.cern.ch/event/1360282/contributions/5767284/attachments/2790842/4866960/DRD1_January_2024_DjunesJanssens.pdf
https://indico.cern.ch/event/1360282/contributions/5767284/attachments/2790842/4866960/DRD1_January_2024_DjunesJanssens.pdf
https://drd1.web.cern.ch/wp/wp7
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WPS8 - TPCs as reaction and decay chambers

DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp8

T1: Enhanced operation of optical readout across gas densities

T2: Enhanced operation of charge readout across gas densities

* lonization energy threshold ~10 keV in 0.01-10 bar range with a scalable concept

* Stable operation over a broad dynamic range (10%) to enable sub-mm reconstruction

* IBF suppression (T2 only)

T3: Enhanced operation of pure or trace-amount doped noble gases

* m2-scale and 0.1-1.0 t scale detectors with single-e” sensitivity and near-Fano level energy resolution
T4: Ultra-low-energy reconstruction of highly ionizing tracks (incl. negative-ion readout)
» Tracking of ~10keV nuclear tracks in a concept scalable to m? and beyond
T5: Determination of the interaction time (TO)

* Achieve a viable timing signal while keeping low electron diffusion and high amplification
T6: Microscopic gas properties and gas handling

* New gas mixtures operated in conditions of high purity

T7: Radiopurity

* Improve manufacturing process and purification as well as material-selection standards

/ CYGNO EXPERIMENT

neutrinos)

TPC

Amplification

- Stage

He:CF, gas 60/40:
room temperature Gas Electron Multipliers
atmospheric pressure

F glves SD sensitivity
He for low DM mass sensitivi
£, scintillatas in visible range

Gronts lorge gains
with high granularity O(50) um

+ CYGNO project aims to construct a large directional detector, O(10-100) m", for rare event searches (DM, Solar

Optical
readout

24

€=

PMT
sCMOS cameras

Decoupled from gas,
less contamination 8
,/
—30/01/2024

~

1°Be + d scattering at 10A MeV

A §
% 4 s0 e 70 8 90

¥ Angle (deg) 2

* 1°9Be 10A MeV provided by
ReA6 in stand-alone mode.
Around 2000 pps!

Counts 1/100 keV"'

* 19Be material provided by
the PSI (Switzerland)

= Pure target of D, 600 torr.

« Study of negative parity
states of Be

Experiment

Simulation (no cross sections!)

2_4 6 8 10
Excitation Energy (MeV)

OO A 11—
2 4 [ 8 10
Excitation Energy (MeV)

10



https://indico.cern.ch/event/1360282/contributions/5776328/attachments/2790142/4866164/Slide_CYGNO.pdf
https://indico.cern.ch/event/1360282/contributions/5767288/attachments/2790902/4867067/Ayyad_DRD1_Jan2024_final.pdf
https://indico.cern.ch/event/1360282/contributions/5767288/attachments/2790902/4867067/Ayyad_DRD1_Jan2024_final.pdf
https://drd1.web.cern.ch/wp/wp8
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WPS8 - TPCs as reaction and decay chambers DRD1

https://drd1.web.cern.ch/wp/wp8

/ CYGNO EXPERIMENT \
« CYGNO project aims to construct a large directional detector, O(10-100) m, for rare event searches (DM, Solar
neutrinos)
TPC Amplification Optical

o ——Zaxis Stage readout

This work package contains four projects: il = - ‘ ,

=

* WP8 Project A - High Pressure TPCs for precision studies of neutrino interactions.

He:CF, gas 60/40:

. . room temperature Gas Electron Multipliers
*  WP8 Project B - TPCs for low-energy nuclear physics. atmospherlc pressire : <CMOS comeras
L or iy A Gronts lorge gains Decoupled from gas,

., scintillates in visible range with high granularity O(50) um

less contamination

* WPS8 Project C - Electroluminescence-based TPCs for Rare-Event Searches and other R&D

on pure noble-gas amplification.

* WPS8 Project D - Radiopure and/or low-energy TPCs for precise track imaging and/or e N ~Eois seatiotgin ‘°’E‘x“::r¥nem

SRS e ik vy

i i s $ eld distottion! %
calorimetry with avalanche-based readouts. Gl ; ¢t distorir .
/ﬁs.nny ]
y P ]
Each project contains a detailed R&D description, list of dedicated tasks, deliverables and timelines. “"Q,, y 3 J ‘ L}
7" 7 S 2o .z.Enc:ul;vé\vE;t:gy‘(ﬁv‘)

Simulation (no cross sections!)

+ 19Be 10A MeV provided by ‘"'3

§ a° 3
ReAG6 in stand-alone mode.  320% g "
Around 2000 pps! sk = | .
15° § -
* 19Be material provided by 8 .
the PSI (Switzerland) 10 o
» Pure target of D, 600 torr. & l o
1 3 “
« Study of negative parity 5 . i
states of "Be R 2% Zuuciiation Energy (Me)



https://indico.cern.ch/event/1360282/contributions/5776328/attachments/2790142/4866164/Slide_CYGNO.pdf
https://indico.cern.ch/event/1360282/contributions/5767288/attachments/2790902/4867067/Ayyad_DRD1_Jan2024_final.pdf
https://indico.cern.ch/event/1360282/contributions/5767288/attachments/2790902/4867067/Ayyad_DRD1_Jan2024_final.pdf
https://drd1.web.cern.ch/wp/wp8
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WP9: Beyond HEP DRD1

Gaseous Detector Technologies

https://drd1.web.cern.ch/wp/wp9

T1: Cost-efficient outdoor detector design and construction / Basic principle to realize a neutron detector ’ \
. . e epe G ic Neutron Det:

T2: Mechanical and environmental stability under outdoor and extreme conditions converter e asasys’e'"s’orage

o . photons 5
T3: Detector portability and low maintenance n or cherge e S

X phes amplify digitise algorithm :
T4: Low power long-lived cost-efficient readout, performance of electronics under g order may be different, or step skipped :
neutron and gamma irradiation “Converter” “Detector” “Electronics”
T5: Optimization and simulation methods for muon imaging, neutron and medical & ﬂ_'_ ‘
N

detectors - ‘ R

« Converter material depends on the neutron energy you want to detect

T6: Benchmarking infrastructures and knowledge transfer

« Detector is optimized following the requirements of the neutron science
you want to explore s

T7: Optical readout MPGDs for biomarker imaging and beam characterization in ion

beam thera Py https:/indico.cem.ch/event/1360282 fcontributions/ 577 633 3/ attach ments/27 897 13/ 48646 34/ Cr oci-WPS-DRD1-Ne utr on pdf

T8: Gaseous photon detectors for in-beam monitoring for ion beam therapy and B Wini recirculating gas systems
Mini to micro recirculating gas systems

imaging T Requireator specic spplcations (harshenironment,

safety rules)
Could be used to save expensive or greenhouse gases
also for small laboratories

T9: Beam monitors with high temporal resolution for ion beam therapy and space o .
ifferences from medium-to-large gas systems
radiation simulation e o ol ik s

as possible for acc y
Alternatives to ind controllers and components
. . . . . . might be needed to reduce costs

T10: Innovative neutron converter geometries in combination with gaseous Components sl e validted for heir s with

amplifying structures for high-rate, efficient, low-background detectors Ongoing design and development from different groups
Targeting different detectors types and different
“PP“("'T‘O“S i stween CEA Saclay an 4

T11: Spatial resolution, readout granularity and rate capability impact on neutron B o e o

imaging and dosimetry

T12: Study of Gamma Ray sensitivity and neutron discharge probability


https://indico.cern.ch/event/1360282/contributions/5776333/attachments/2789713/4864634/Croci-WP9-DRD1-Neutron.pdf
https://indico.cern.ch/event/1360282/contributions/5768338/attachments/2790631/4866507/Gas%20systems%20for%20gaseous%20detectors%20-%20DRD1%20meeting%20(1).pdf
https://indico.cern.ch/event/1360282/contributions/5768338/attachments/2790631/4866507/Gas%20systems%20for%20gaseous%20detectors%20-%20DRD1%20meeting%20(1).pdf
https://drd1.web.cern.ch/wp/wp9
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DRD1 MoU & Annexes

DRD1

Gaseous Detector Technologies

* Completed DRD1 MoU+Annexes submitted to CERN Management;

* Green light to initiate the MoU signature process as soon as possible!

Annex 1:

Annex 2:

Annex 3:

Annex 4:

Annex 5:

Annex 6:

Annex 7:

Annex 8:

Annex 9:

Annex 10

Annex 11:

Annex 12:

Collaborating Institutions and their Contact Persons
Funding Agencies and their Representatives

Equipment Structure and Technical Participation of the
Collaborating Institutions

The Organisational Structure of the Collaboration

Overview of the Financial Participation of the Funding
Agencies

Specific Obligations and Responsibilities of CERN as the
Host Laboratory of the DRDn Collaboration

Work Packages
Working Groups

Other work Entities (Common Project, Common
Investment)

Included Background IP
Conflict of Interest Disclosure Form

CERN General Conditions Applicable to Experiments

November 20

Annex1  Collaborating Institutions and their Contact Persons Annex2  Funding Agencies and their Representatives
Country | Collaberating Town Institution Code | Contact Country Funding Agency Funding Agency Representative | Institution(s)
Institution Code represented®
Australia Aufnu‘ali.an National | Canberra AU-ANU Lindsey Bignell "Australia ‘Australian National | AU-A Lindsey Bignell
| University University
Australia | University of Melbourne AU- Mariin Sevior Austrafia | University of Virtin 50
Melbourne UMELBOURNE
Belgium | Université libre de | Brussel BE-ULB Gilles De Beigiam rETeT
Bruxelles Lentdecker Tentdeck
Belgium | Vrije Universiteit Brussel BE-VUB Michael Tylgal = M‘f"ha : e
Brussel Belgium ichacl Tytgat
Belgium Ghent University Ghent BE-UGENT Didar Dobur -
Belgium | UCLouvain, Touvain-ia- BE-UCLOUVAIN | Andrea Didar Dobur
Université catholique | Neuve Giammaneo Andrea
de Louvain Giammanco
Brazil Centro Brasileiro de | Rio de Jancio | BR-RIOCHPE | Gilvan Aw
Pesquisas Fisicas BR-RIG-CBPF Gilvan Augusto
Brazil Universidade do Rio de Janciro | BR-UERI Alves
Estado do Rio de Universidade do BR-UER] Helio Nogima
Janciro Estado do Rio de
Tirazil Tnstituio dc Fisica da | Sao Paulo Janeiro
Universidade de Sao Instituto de Fisica da | BR-IFUSP Marco Bregant
Paulo Universidade de Sao
Bulgaria | Institute for Nuclear | Sofia Paulo
Rescarch and Bulgaria | Institute for Nuclear | BG-INRNE Plamen Stoianov
Nuclear Encrgy - Research and laydjiev
v Sofia.. . Nuclear Energy -
Bulgaria | Sofia University St | Sofia Leandar Litov Sof
Kliment Obridski - — -
Bul, Sofia U St. | BG-USOFIA Leandar Lit
Cannda Carleton University, | Ottawa CAUCARLETON | Jesse A. Heilman RS fia University - candar Litov
o Kliment Ohridski
awa L]
China Tnstitute of High Beijing CN-IHEP-CAS Huirong Qi Canada (CarlctgmUniversity, | CA-UCARLETON Jesse A
. Ottawa Heilman
Energy Physics, CAS . , -
China Tsinghua University | Befjing CN-UTSINGHUA | Yi Wang China Ins{Toute of High CN-IHEP-CAS Huirong Qi
China Tiling University Changehun CN-UJILING Weimin Song : Energy Physics, CAS §
China University of Science | Hefei CN-USTC Jianbei Liu China Tsinghua University | CN-UTSINGHUA Yi Wang
and Technology of China Jiling University CN-UJILING Weimin Song
China China University of Scienee | CN-USTC Tianbei Li
China Chincse University | Hong Kong CN-CUHK Vanjun Tu and Technalogy of

of Hong Kong

China
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2024: MoU Annex 7 — Work Packages

DRD1

Gaseous Detector Technologies

Task | Task Performance Goal ECFA DRD
1D Theme
T1 New RPC Achieve RPCs and TGC with a high-rate capability (ranging S
. A 7414 Start And End Date, Deli bl d Ti scal
structures from 10kHz/em2 to IMHz/cm2) and/or improved timing rtAndEnd Date, Dellverables and Time Seale
s . s " The Work Package starts on start_date and ends on end_date
resolution (reaching sub-ns to ps levels) using new resistive - -
materials and fine structure. The deliverables, time scales and contributing institutions are indicated in the table below.
T2 New Resistive | Development of large area resistive MPGD capable of — -
. . e . Number Title Description Start End Institutions
MPGD efficie operation under conditions of high rates date date
Structures ( w/medium rates (D2.2) DI 1 Targe  area | Design, construction, and test of | 0 36M BE-VUB, CN-
T3 New Front-end | Fr up to 0.1-1 GHz; High density channel; :;%D ad z‘;&;[ype:“dm M?%D'b:‘;:ﬁ USTC, CN-CUHK,
electronics Ra hardness: time resolution (< 10 ps); local zero 11. 1.3 prototypes T i e e e EI::;'#LJEET;{FU
s WAL : : . FLRRR surface coverage [T6], optimized oLnn -
S suppression; higher FE gain amplification for medtumohigh o rates CEA, DE-LMU,
T4 Optimization Development of novel Scalable Readout Systems for (range tens kHzlem2 — few DE-MPP, HU-
of scalable | Gaseous Detectors. Development _of new FPGA-based DLE ) DU 0D HUN-REN, IL-

) um) and timing (few ns). This WIS, IT-INFN.BA,
multichannel readout system t|[Country [ Collaborating Institution Town Institution Contact includes considerations for the IT-INFNLBO, IT-
readout electronics Code Sy ol il INFN.FE, IT-

Belgium | Vrije Universiteit Brussel Brussel BE-VUB M. Tytgat gases. [T5,T7] INENLLNF, IT-
systems China University of Science and Hefei CN.USTC 1 Liu T T
TS Eco-friendly Reduce the GH({ Technology of China INFNLRM2, IT-
. China Chinese University of Hong | Hong Kong | CN-CUHK Y Tu Hitit2
gases new ecological g Kong INFN.RM3, JP-
of the current gas|| China Hong Kong University Hong Kong | CN-HKU Y. Tu KOBE-U, RO-
s - T China Tlong Kong University of Tiong Kong | CN-HKUST Y. Tu UNSTPB, RO-
s | C o
To Manufacturing Consm.ucum, -anc Science and Technology JFIN-HH, RS-
producing  high{ [France Tnstitute of research into the Gif-sur- FR-IRFU-CEA [ M. I0FH-BG, CH-
resistive MPGD fundamental laws of the Yyette Vandenbroucke CERN, CH-UNIGE,
ith ind Universe, CEA, Université TR-ISTINYE, UK-
rates with industri Paris-Saclay PHY-CAM, eve-
T7 Longevity on | Ensure operation {|Germany | Ludwig-Maximilians- U 0. Biebel US Cluster
s 5 University of i i
laree detector | with optimal a ¥ MILL1 Review of | Examining the status and future | 0 12M
& X P Germany | Max-Planck-1 T 0. Kortner Detector prospects of innovative resistive
areas integrated charge Physics, Muni Prototypes materials, novel structures, and
T8 New detector | Develo new Hungary HUN-REN W HU-HUN-REN [ D. Varga clml]enges in hybridizing
P . Centre for Phys Resistive Plate Chambers (RPC)
structures exploiting new id{ | Weizmann Institute of Stience | Rehovot | IL-WIS 5. Bressler and Micro-Pattem Gas Detectors
new frontiers in g| [Tuly TNFN Sezione di Bari, Ban TT-INFN.BA | A, Pasiore (MPGD).  This ~ evaluation
S andlffiacaico 3 includes  compiling  of a
v and Politecnico o :
Bari comprehensive report
. . . highlighting comparative
Tialy INFN Sczione di Bologna Bologna | ITINFN.BO | P. Giacomelli performance, along with the
Tialy TNFN Sezione di Ferrara Terrara TT-INFN.TFE G. Cibinetio, respective  advantages  and
R Farinelli disadvantages _of __available
Taly INFN Laboratori Nazionali di Frascati IT-INFN.LNF G, Bencivenni,
Frascati M. Poli Lener, E ” i J-:]gannis [ o
D. Piceolo, A . ) ontributions from other sources
i Resources and List of FA’s to
Taaly INFN Sezione di Napoli Napoli IT-INFN.NA | M. Della Pietra
Univasi of Napol be complemented only after |
Taly INFN Sezione di Roma Tor Roma IT-INFNRM2 | P. Camarri
Vergata, University of Roma H
DRD1 MoU signature & WP
Ttaly INFN Sezione di Roma Tre Roma IT-INFNRM3 | M. Iodice, [
Ttaly INFN Sezione di Torino Torino ITINFNTO | M. Greeo endorsement process
University of Torino

N mber 2024

Deliverable Total
D11
ution E
™
=]
& g 8|3
] “ = alz
g |z & =%
= @ @
= 2 .2 2 =
= B 2 o g
ping Agencies

Total (Major Funding Agencies plus other sources)
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2024: Work Packages Endorsement DRD1

WP ID | Title No. Institutes* | No. Countries
WP1 Trackers, Hodoscopes, Large area muon systems. 30 15
WP2 Drift Chamber 13 5
Project A° Drift tube developments for new high-rate 7 2
applications
Project B: Straw chamber technologies for hadron 4 3
physics applications
- Project C: Large area straw detector for Dark Sector
Optimization  of appJ\ications 8 2 2
WP3 Straw Tracker - n
Technologies Project D: Straw chamber technologies for neutrino 8 4
physics applications
Project E: Optimization of straw materials and 2 2
production technologies
Project F: Optimization of electronic readout 3 3
WP4 Tracking TPCs 16 10
WP5 Gaseous calorimeters 10 8
WP6 Gaseous photon detectors 1 10
Project A: High-rate, high-granularity precise timing 9 9
WPT Timing detectors vith MPGDs
Project B: High-rate, large, precise timing (M)RPC 20 1
Project A: High Pressure TPCs for precision studies 1% 7
of neutrino interactions
Project B: TPCs for low-energy nuclear physics 10 8
Reaction/Decay Project C: Electroluminescence-based TPCs for
WpP8
TPCs Rare-Event Searches and other R&D on pure noble- 9 4
gas amplification
Project D: Radiopure and/or low-energy TPCs for
precise track imaging and/or calorimetry with 15 1
avalanche-based readouts
WP9 BHEP Applications 17 12
Future Steps:

- Approve WP endorsement procedure
at the DRD1 CB meeting in Dec. 2024

- Initiate WP endorsement process
after MoU signature start

* WP Endorsement rules are included in the MoU Annexes 7.2-7.3

*  The detailed WP Endorsement procedure is currently being prepared for evaluation

and approval of the Collaboration Board

Scientific Endorsement objectives
*  Alignment with relevant ECFA themes, referencing the ECFA Detector R&D Roadmap

document.
*  Progress in the scientific program and its objectives.
*  Adetailed list of milestones and expected deliverables.
*  Collaboration and interaction with Working Groups (WGs), other Work Packages, and

other DRDs.

Resources Endorsement objectives

*  Resource requirements and allocation. All relevant WP Funding Agencies (WP-FA)
listed in the Work Package Annexes (7.4 .x) will be invited (+Management Board)
*  Confirmations from the WP-FA to ensure that the proposed resource table accurately

reflects their allocated funding and support.
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Summary

v' DRD1, a community-driven collaboration, covers a large set of different technologies, different applications and a large and
diversified community; it promotes the clustering of different research teams, acting as a seed for long-term collaborations
and activities

v" DRDI1 aims to offer a proper R&D framework (WGs & WPs) to support both strategic and generic, blue-sky, and technology-
driven R&D

v' Despite formal aspect for DRD1 still to be completed (MoU), the activities started in 2024. Prompt actions are required to
preserve and enhance the current momentum in the community

v DRD1 MoU Annexes has been completed and are up-to-date; the green light to initiate the signing of the MoU received!

Next steps:

» Circulate the MoU+Annexes to receive the last feedback (names/data/information connected to the group)
» Apply changes (if any)

» Share the final MoU with CERN management

» CERN management initiates the signature process

v WP Endorsement process is being finalized and can be initiated after MoU signature is started

Gaseous Detector Technologies
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