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Organize the development of a Detector R&D Roadmap

To guide the Detector R&D process in Europe, defining an inclusive Detector R&D Roadmap would be
a major step and a strong ambition for the community at large, both considering focused and
transformational R&D and considering emerging technologies also in adjacent fields

The updated European Strategy for Particle Physics calls upon ECFA
to organize the development of a Detector R&D Roadmap

July 13th, 2020 Report from ECFA chair 15

From 106" Plenary ECFA meeting: https://indico.cern.ch/event/933318
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European Strategy Update for Particle Physics

“Delivering the near and long-term future research programme envisaged in this Strategy update requires advances in
instrumentation through both focused and transformational R&D. Recent initiatives with a view towards strategic R&D on
detectors are being taken by CERN’s EP department and by the ECFA detector R&D panel, supported by EU-funded
programmes such as AIDA and ATTRACT. Coordination of R&D activities is critical to maximise the scientific outcomes of these
activities and to make the most efficient use of resources; as such, there is a clear need to strengthen existing R&D collaborative
structures, and to create new ones, to address future experimental challenges of the field beyond the HL-LHC.

Organised by ECFA, a roadmap should be developed by the community to balance the detector R&D efforts in Europe, taking
into account progress with emerging technologies in adjacent fields. The roadmap should identify and describe a diversified
detector R&D portfolio that has the largest potential to enhance the performance of the particle physics programme in the near
and long term. This community roadmap could, for example, identify the grand challenges that will guide the R&D process on
the medium- and long-term timescales, and define technology nodes broad enough to be used as the basis for creating R&D
platforms. This will allow concerted and efficient actions on the international scale addressing the technological challenges of
future experiments while fostering an environment that stimulates innovation and collaboration with industry.

Detector R&D activities require specialised infrastructures, tools, and access to test facilities. The National Laboratories and
research institutes in Europe play a central and important role by providing access to these facilities and infrastructures,
specialised expertise and user support. These technology platforms facilitate and stimulate strong engagement by industry.”

“The community should define a global detector R&D roadmap that should be used to support proposals at the European and
national levels.”

Extract from the documents of 2020 EPPSU, https://europeanstrategyupdate.web.cern.ch/
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» The topic was first discussed in Restricted ECFA during its meeting on 17 April

» On the basis of this discussion, and profound consultations with amongst others the ECFA Detector Panel,
CERN DG, President of Council and LDG chair, a strawman proposal for the organisational structure was
presented for discussion to Restricted ECFA on 10 July

» The above mentioned consultation provided initial names for the membership of the Detector R&D Roadmap
Panel that will assist ECFA to develop and organise the process, i.e. the coordinators

 Names were presented as an initial proposal to Restricted ECFA on 10 July, and with few changes both the
organisational structure and the coordinators were agreed to be presented to Plenary ECFA

« On 13 July, the organisational structure and the coordinators were presented to Plenary ECFA for discussion
after which they were endorsed

» Acall for nominations for additional Panel members, i.e. conveners, was mentioned to Plenary ECFA and
communicated in written to all ECFA members on 11 August (and a reminder early Sept)

» In consultation with the CERN EP department head, a scientific secretary was added to assist the Panel

« Convenors have been identified by the Panel (see next slide, diversity was thoroughly discussed)
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Organlzatlon tb structure the consultation with the community

i

RECFA ] Plenary ECFA
[ regular reports & final document J final document for community endorsement Publication
’ - (aim by Summer 2021)

!

Detector R&D Roadmap Panel PR
assist ECFA to develop & organise the process and to deliver the document other disciplines
Coordinators: Phil Allport (c.hair), Silviq DaII.a Torre, Man).‘red Krammer, Felix Sefkow, lan Shipsey L E: Pi. f:;; C’Fz'j:f’gg’im /
assist ECFA to identify technologies & conveners Devices, Space, ...
Ex-officio: ECFA chair, LDG chair . J
Scientific Secretary: Susanne Kuehn
. 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’ Cartiglia Neville Harnew Michael Doser Roberto Ferrari Dave Newbold Frank Hartmann Johann Collot
\ Leszek Ropelewski Jocelyn Monroe Giulio Pellegrini Peter Krizan Anna Grasselino Roman Poeschl Francois Vasey Werner Riegler Erika Garutti
, ! ) ! ! 1
Consultation with the particle physics community & other disciplines with technology overlap ]

» Focus on the technical aspects given the EPPSU process as input.

+ Development of a matrix, where for each Task Force the identified future science programmes that they will need to address in terms of the main
technology challenges to be met and estimate the lead-time over which the required detector R&D programmes may be expected to extend.

+ Create a time-ordered R&D requirements roadmap in terms of key capabilities not currently achievable.
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Input and timeline of the process

« The Panel is finalising the scope of each Task Force.

* Next, several Task Force experts will be assigned in consultation with the conveners with a role to preparing
the respective Task Force symposia, in general one symposia for each Task Force and scheduled for March-
April 2021, and potentially to become speakers at the symposia.

» The presentations and discussions at the open symposia aim to inform the discussion and consultation with
the community, and therefore they require dedicated preparation by conveners and experts.

» Each Task Force will itself connect to industry where relevant within its scope.

» The role of the Advisory Panel is thought to be helpful to connect, where relevant, Task Force members with
experts in adjacent fields to work together towards the roadmap and during the symposia.

» Task Force members are to connect to the community; RECFA members will have an opportunity to provide
national input to conveners and experts, or to name an expert delegate for this.

» A communication line will be established with future projects with a view to collect information.

« A multi-day drafting session, in or around May 2021, will bring together the coordinators and conveners to
draft the roadmap. Report at the RECFA meeting, at this stage foreseen on 28 May 2021 with a further
opportunity for community feedback.

« Consultation with CERN Council in June 2021, and a final community contact prior to the publication at the
EPS-HEPP conference in July 2021.
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Summary

« ECFA Detector R&D Panel is progressing well towards identifying members for the technology and related
Task Force areas. The Task Forces are about to become active.

« An ambitious timeline is envisaged which culminates in an European Detector Roadmap presented at the
EPS-HEPP conference in July 2021.

 Roadmap targeted to give guidance on required detector R&D and to support proposals at the European and
national levels.

* Inputs from the community foreseen in various ways: Task Force conveners and members collect information
and input, proponents of future facilities will be invited to present information, input from RECFA members,
one-day Task Force symposia in March/April 2021. We look forward, in due time, to receiving your input to this
process!

« Webpage (in preparation): https://indico.cern.ch/e/ECFADetectorRDRoadmap
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Links

(1) https://ep-dep.web.cern.ch/rd-experimental-technologies

(2) https://ecfa-dp.desy.de/members/

(3) http://aida2020.web.cern.ch/aida2020/

(4) https://attract-eu.com/
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Main report

C. The success of particle physics experiments relies on innovative
instrumentation and state-of-the-art infrastructures. To prepare and realise future
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
R o increase opportunities for more technology transfer benefiting society at large.
R Cow Collaborative platforms and consortia must be adequately supported to 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

3_. and national levels.
Europ?mfgategy

https://europeanstrategyupdate.web.cern.ch/
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BRN: Higgs and Energy Frontier Timeline

Basic Research Needs for High Energy Physics
Detector Research & Development

Report of the Office of Science Workshop on Basic Research
Needs for HEP Detector Research and Development
December 11-14, 2019
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DOE Basic Research Needs Study on High Energy Physics
Detector Research and Development
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Timeline for specific
Priority Research
Directions (PRDs)
relevant for achieving
the general detector
requirements for the
Higgs and Energy
Frontier

e+e- collider operations (90 GeV - 3 TeV)

Experiments

HL-LHC operations (inner detector replacement) 100 TeV pp collider operations

PRD 1: Enhance energy resolution )

PRD 2: Advance spatial & timing resolution & radiation hardness

PRD 3: Develop ultrafast media for improved background rejection/particle identification ,

PRD 7: Extend wavelength range & develop new single-photon counters
PRD 9: Adapt photosensors for extreme environments

PRD 10: Devices/architectures for picosecond timing & event separation

Photodetectors

PRD 11: Develop optical coupling paradigms for enhanced light collection

PRD 16: Process evaluation/modeling for ASICS In extreme environments

PRD 17: Create building blocks for Systems-on-Chip for extreme environments

Readout &
ASICs

PRD 18: Pixel detectors with high spatial/ per-pixel time resolution for high-collision-density environments

PRD 19: Adapt new materials and fabrication/integration techniques for particle tracking

PRD 20: Scalable, Irreducible-mass trackers

PRD 21: Achieve on-detector, real-time, continuous data processing and transmission

TDAQ  SS & Tracking

PRD 23: Develop timing distribution with picosecond synchronizatio
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