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ECFA Study on Higgs / EW / Top factories 2

https://ecfa.web.cern.ch/ecfa-study-higgs-ew-top-factories

Based on the recommendations of the European Strategy for Particle Physics Update, the European Committee for Future
Accelerators (ECFA) has launched a series of workshops on physics studies, experiment design, and detector technologies
towards a future electron-positron Higgs/EW/Top factory. The aim is to bring together the efforts of various e*e" projects,
to share challenges and expertise, to explore synergies, and to respond coherently to this high-priority strategy item.

WG 1: Physics Potential. Conveners: Jenny List (DESY), Fabio Maltoni (UC Louvain / Bologna) and Jorge de Blas (Univ. Granada)
WG 2: Physics Analysis Methods Conveners: Patrizia Azzi (INFN-Padova/CERN), Fulvio Piccinini (INFN Pavia) , Dirk Zerwas (IJCLab/DMLab)
WG 3: Detector R&D Conveners: Mary Cruz Fouz (CIEMAT Madrid), Giovanni Marchiori (APC Paris), Felix Sefkow (DESY)

The working group 3 is organising a series of workshops around detectors. Their goal is to bring representatives of
future collider studies and associated detector concept groups together with the R&D community, in order to support
the ongoing process of forming Detector R&D (DRD) Collaborations for strategic developments towards future facilities.
Higgs factories are highly prioritised by the European Strategy, after the HL-LHC, and important parts of detector R&D
will be targeted towards experiments at future e+e- colliders.
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ECFA Detector Roadmap Summary

FCC,

Dates when R&D finished and real ILC cLic

engineering & construction can start

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

stepping
~ 200 pages stones
~1 year young %

Promote the development of advanced quantum sensing technologies
Investigate and adapt state-of-the-art developments in quantum
technologies to particle physics

Establish the necessary frameworks and mechanisms to allow
exploration of emerging technologies

Develop and provide advanced enabling capabilities and infrastructure

DETECTOR RESEARCH AND DEVELOPMENT THEMES (DRDTs) &
DETECTOR COMMUNITY THEMES (DCTs)

2030-
2035

2035-
2040

2040-

<2030 2045

>2045

Develop radiation-hard calorimeters with enhanced electromagnetic

DRDT1.1 Improve time and spatial resolution for gaseous detectors with
long-term stability

DRDT1.2 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 13 Develop environmentally friendly gaseous detectors for very large
areas with high-rate capability

DRDT1.4 Achieve high sensitivity in both low and high-pressure TPCs

DRDT 2.1 Develop readout technology to increase spatial and energy
resolution for liquid detectors

DRDT 2.2 Advance noise reduction in liquid detectors to lower signal energy
thresholds

DRDT 2.3 Improve the material properties of target and detector components
in liquid detectors

DRDT 2.4 Realise liquid detector technologies scalable for integration in
large systems

DRDT 3.1 Achieve full integration of sensing and microelectronics in monolithic
CMOS pixel sensors

DRDT3.2 Develop solid state sensors with 4D-capabilities for tracking and
calorimetry

DRDT3.3 Extend capabilities of solid state sensors to operate at extreme
fluences

DRDT 3.4 Develop full 3D-interconnection technologies for solid state devices
in particle physics

DRDT4.1 Enhance the timing resolution and spectral range of photon
detectors

DRDT4.2 Develop photosensors for extreme environments

DRDT4.3 Develop RICH and imaging detectors with low mass and high

resolution timing
DRDT4.4 Develop compact high performance time-of-flight detectors
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energy and timing resolution

Develop high-granular calorimeters with multi-dimensional readout

for optimised use of particle flow methods

Develop calorimeters for extreme radiation, rate and pile-up

environments

Advance technologies to deal with greatly increased data density
Develop technologies for increased intelligence on the detector
Develop technologies in support of 4D- and 5D-techniques
Develop novel technologies to cope with extreme environments and

required longevity

Evaluate and adapt to emerging electronics and data processing

technologies
Develop novel magnet systems

Develop improved technologies and systems for cooling

Adapt novel materials to achieve ultralight, stable and high
precision mechanical structures. Develop Machine Detector

Interfaces.

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

Establish and maintain a European coordinated programme for training in

Training instrumentation

Develop a master’s degree programme in instrumentation

Detector R&D Themes (DRDTs) and Detector Community Themes (DCTs). Here,
except in the DCT case, the final dot position represents the target
date for completion of the R&D required by the latest known future
facility/experiment for which an R&D programme would still be needed
in that area. The time from that dot to the end of the arrow represents
the further time to be anticipated for experiment-specific prototyping,
procurement, construction, installation and commissioning. Earlier
dots represent the time-frame of intermediate “stepping stone”

—
—_—

projects where dates for the corresponding facilities/experiments are
known. (Note that R&D for Liquid Detectors will be needed far into the
future, however the DRDT lines for these end in the period 2030-35
because developments in that field are rapid and it is not possible
today to reasonably estimate the dates for projects requiring
longer-term R&D. Similarly, dotted lines for the DCT case indicate that
beyond the initial programmes, the activities will need to be sustained
going forward in support of the instrumentation R&D activities).
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Preparation towards new detector R&D collaborations 4

ECFA

European Committee for

Through 2023, mechan

Detector R&D Roadmap implementation specific DRD collaboratliznr:sfl:N iﬂ,"eed to be agreed with funding agencies :
Nding requests for Stratepi S in parallel to the
. e . . 81 R&D and f; : Process below for coynt,

https://indico.cern.ch/event/1197445/contributions/5034860/attac T —— or developing the associated Moys.
review mechani

hments/2517863/4329123/spc-e-1190-c-e-3679- Detector R&.D Roadmap Task Forces:,'f;f,.ag’ee“ by CERN Council

- s i o ) IS€ community meet; )
Implementation Detector Roadmap.pdf Wishing to participate in the corresponding new DRD activit;/ae 118 to establish the scope and scale of community

(Where the broad R&D topic area has one or more DRDTs a
need to be fully involved from the very beginning and may
programmes.)

Q12023 DRDC mandate formally defined and agreed with CERN mana

mandate plus membership updated to reflect additional roles

» |t is proposed that the long-term R&D efforts be organised
into newly established Detector R&D (DRD) collaborations

gement; Core DRDC membership appointed; and EDP
Develop the new DRD proposals based of the detector roadmap and community interest in participation,
including light-weight organisational structures and resource-loaded work plan for R&D programme start in 2024
and ramp up to a steady state in 2026.

> That CO| Ia boraﬁons WI” be esta blIShed to add ress eaCh Of Q3 2023 Review of proposals by DRDC leading to recommendations for formal establishment of the DRD collaboratiorz.

the deteCtor tEChnOIOgy areas idenﬁﬁEd in the Roadmap Q4 2023 DRD Collaborations receive formal approval from CERN Research Board. \06
Q12024 New structures operational for ongoing review of DRDs and R&D programmes underw’av ; !Q _

Through 2024, collection of MoU signatures Q(0(.(\

Plenary ECFA meeting, CERN, 17" November 2022
\&”

DRD collaborations should start work in January 2024, with a ramp-
up of resources through 2024/2025, reaching a steady state by 2026.
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From DRD to new/update collider experiments

Experiment design &
system engineering
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and also CEPC current planning
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Interplay between DRDs

DRD5 DRD7 DRD8
Quantum Electronic Integration

common comp. |technology access novel materials, cooling
complex systems and tools additive techniques

*

DRD1
Gaseous Detectors

DRD3
Solid State

b

Laboratory
Directors Group
test facilities at large
aboratories
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DRD4
Photon & PID
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DRDL - Gaseous Detectors —  DRDs in a Nutshell
* WG1: technologies MPGDs, RPC, Wires, TPC, DCH

WG2 : applications (Muon systems, Inner & /

DRD2 -~ Liguid Detectors
* WG1: charge readout
WG2 : light readout

Central Tracking with PID, Calorimetry, Photo-

[DRD3 - Solid State Detectors
| detectors, Timing, TPC for rare event searches)

* WG1 : Monolithic CMOS sensors

* WG2: sensors for tracking and calorimetry (Hybrid,
* WGS3 : gas and material studies * WG3: target properties ‘ et
i \T*}x ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ B - = 4 * WG3: radiation damage and ultrahigh fluence
* WG5S : electronic
» WG6 : production & technology transfer

« WG7 : common test facilities
« WGS : knowledge transfer

* WG4: simulation
DRDS - Quaitbuym asmdd " WGS5: characterization techniques, facilities
Enmerging Tec Loai " WG6 : non silicon baseg detectors

WG1 : clocks, clock networks tWGT:

WG?2 - kinetic detec

Interconnect ang device fabricati
rication
tor WGS:dissemin i
— S R SuUperconducting spin based sensors ation and Outreach
\‘//\‘//((5;54 - OPtomechanical sensors —
:atoms, Molecules, ions, interferometr
——— / bl Sonorerials 0-1-20 materials | | |DRD7 - Eleckropics
eptember 15t communi : : i
DRD4 - Photon Debectors & PID Tl e Jan:::z v;%rkshop ) sz(é;:fiatta"fienslty and power efficiency
* WGL1 : photodetector (SiPM, SPADs, PMT/MCP-PMT, Gas) Y €024 i WGszTDe 'BENCe on the detector
*  WG?2 : particle ID (RICH/DIRC/TOPTORCH/JgF) ot A\ WG4:en:en:‘5Dtechnlques
i ' tical elements, readout, \ . ' € environme
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2"4 ECFA Workshop on e+e- H/EW/Top Factories 8

11 - 13 Oct 2023, Paestum (Salerno - Italy) https://agenda.infn.it/event/34841/

Expecting —pre-meetings and software tutorial on 10 Oct

Registration already open

Detector talks @ Parallel & Plenary sessions SECOND * ECFA' WORKSHOP

Submission of abstracts for parallel talks will open soon on e'e Higgs / Electroweak /Top Factories

11-13 October 2023
Paestum / Salerno / ltaly

Topics:

® Physics potential of future Higgs and electroweak/top factories
® Required precision (experimental and theoretical)

¢ EFT (global) interpretation of Higgs factory measurements

e Reconstruction and simulation

e Software

® Detector R&D

ah ,
HO&QL Ariston Hosted by INFN Napoli, Universita degli Studi di Napoli Federico Il
& Universita degli Studi di Napoli Parthenope

racking and Vertexing M.C Fouz
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Workshop Program

Speaker- Giulio Ajelj

Requireme DRD1 (
n g gaseo
ts from future facilities: Physics drivers o . Us detectors) statys and plans

Speaker: Mangj Ryan " Vertexing and tracking (inner + Muon) pesker: Amna Goleg

- 15:30 m DRD3 (solid state detectors) status ang plans
Coffee break Speaker: Eva Vilella Figueras

— 1810 Conceptual designs and related R&D challenges = SN

Conceptual designs and R&D challenges for vertex detectors and silicon trackers LU — 12:45  DRD status/plans

Speaker: Dr Auguste Guillaume Besson
DRD7 (electronics) status and plans

J Baudot
Conceptual designs and R&D challenges for drift chambers Speaker: Jerome Baudo

Speakers: Francesco Grancagnolo , Dr Francesco Grancagnolo DRDS (mechanics) status and plans

Conceptual designs and R&D challenges for TPCs —

N
BEE_ B

Speaker: Paul Colas



And... don’t forget the dinner!!!

TOd&j at 19:30 Restaurant La Meyrinoise

Chemin Antoine Verchere, 1 Meyrin, Switzerland 1217

Walking
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