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Enlarged TIARA Meeting, 20.01.2025
Enabling technologies for future accelerators



22 years of accelerator R&D in the European

Programmes

01/2004 —12/2008
5 years, 15.2 M€ EC contribution

04/2009 — 03/2013
4 years, 10.0 M€ EC contribution

05/2013 —04/2017
4 years, 8.0 M€ EC contribution

05/2017 — 04/2022
5 years, 10.0 M€ EC contribution
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I.FAST 05/2021 - 10/2025
4 years, 10.0 M€ EU contribution

‘ H2020 \

On top of design of new infrastructures and development
of specific technologies, the EC Framework programmes
are supporting since 2004 projects covering multiple
accelerator R&D topics (at lower TRL) developed within
large multi-national collaborations: 4 Integrating Activities
and one innovation pilot, 53 M€ EC funding in 20 years,
>50 M€ co-funding from partners.

Integrating Activities and Innovation Pilot: Development
of cross-boundary technology subjects, not directly
followed by large laboratories, with added value coming
from collaboration and sharing of resources.
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Example: the |.FAST topics (2021-25)

IFAST activities cover 4 support Work
9 thematic areas, Packages and 9
strategic for the WPI Wp2 WP3 Wh4 thematic Work
i Coordination Trainin Indust Innovation fund
future of particle 9 y Packages
accelerators. | | | |
St new” T additive T oo v evateoee oy, 77T exploratory
new ideas integration new concepts HTS techniques manufacturing, ML strategies strategies _grocé/dures work
slow targets, deposition SC AM cavities biohazards SS RF amplifier |3l
extraction stabilization techniques ML models med. cyclotron activities
variable combined AM-RFQ high-efficiency
field dipole function klystron high-level
CCT magnet :
RF guns variable-field prototyping
1 HTS CCT PMQ
IFAST compactlight magnet
accelerator




From EUCARD (2009), coordination of the projects

Genesis Of the by CERN, on behalf of the accelerator community.
. Coordinators: R. Aleksan (2004-08, J.P. Koutchouk
prOJECtS (2009-13), M. Vretenar (2013-25).

Preparation of the projects coordinated by
TIARA: nomination of Coordinator and Work

|.FAST criteria: . :
o — Package Coordinators, approval of topics and
riterion oints . .
1 | Scientific and technological excellence 10 bUdget proposed by COOI’dIﬂatOI’, Ssu pport N
2 Impact on Research Infrastructures, their users and/or society | 5 . . H
3+ Tmethodology - establishing collaborations.
4 Innovation content 5 .
5 | Transnationality and integration 5 ® FOI’ EUCAR D2 aﬂd ARI ES, tOp|CS SeleCted
Rk et : following a bottom-up call for proposals within
8 | Costvs. Impact 5 the accelerator community.
9 | Extent and quality of industry involvement 10
10 | Efficient use of resources and environmental impact 5 o FOF | FAST a more Structu red ca | | 3 nd Se|eCT_IOI’1
11 | Coherence with and impact on priorities of the European 10 : ! ]
accelerator community procedure applied. Bottom-up call for proposals
12 | Continuity with previous programmes (ARIES, AMICI, etc.) 5 following some guidelines then evaluated by
Strategies: 300k€ special TIARA committee. Evaluation procedure
Developments: 100k€ based on 12 criteria. 1 M€ set aside for a second

. Prototypes: S00k€ call during the lifetime of the project (Innovation
iEAST Fund) 4



The next project

« |.FAST works well, but is very dispersed (48 beneficiaries, 12 partners, 9
Work Packages — average 200 k€/beneficiary).

« For the next proposal (INFRA-TECH-02), a more impactful and
inclusive approach is proposed:

1.  The topics are divided in two parts: few top-down selected topics at

higher TRL with larger funding, and the usual bottom-up part at
lower TRL and lower funding.

2. Involve the accelerator user communities and not only the
accelerator labs represented in TIARA in the selection for the top-
down part and in the evaluation for the bottom-up part, in
coordination with the roadmaps of the different communities.

_ THIS IS WHY WE ARE HERE TODAY!
@FAST 5




Next step: the INFRA-TECH-02

@FAST 6



HORIZON-INFRA-2025-01-TECH-02

Implementing research infrastructure technology roadmaps

Expected EU contribution: 10 - 15 MEUR
Total budget for the call: 45 MEUR (between 3 and 4 projects can be supported).
Deadline for submission: 18 September 2025

For infrastructure and technology communities with already developed research
infrastructure technology roadmaps: accelerators, light sources, astronomy, etc.

Requirements: Projects should implement significant parts of, or entire research
infrastructure technology roadmaps through co-creation with industrial partners from
the earliest possible stage. The technology roadmaps should be the result of a community
or cross-community effort already undertaken. The technological solutions developed
should respond to the needs of several research infrastructures, and in some cases the
needs of different types of research infrastructures.

IFAST THIS IS WHY WE ARE HERE TODAY! 7




Conditions

»include at least two research infrastructures (ESFRI infrastructure, or
ERIC infrastructure, or International European research organisation).

»Cascade funding admitted, support to third parties in the form of
grants.

» Different ways of involving industry: consortium members,
commitment via engagement letters, identified at a later stage, Pre-
Commercia Procurement subcontracting, ...

»Should build on results from previous INFRAINNOV projects (I.FAST) or
INFRA-TECH projects but avoid overlap with them.
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Further conditions

> involve research infrastructures and industrial partners, including SMEs,
through co-creation of required technological solutions,

»when appropriate, make use of large-scale platforms combining R&D, integration
and validation for technological developments (technology infrastructure).

» development of fundamental technologies underpinning efficient and joint use of
the research infrastructures, taking into account resource efficiency (e.g. raw
material and energy consumption) and environmental (including climate-related)
Impacts.

» address prototyping of high-performance systems needed to upgrade the
iInvolved research infrastructures, construct their next generation, or develop new
advanced applications.

@FAST




Proposed structure of the new project

Endorsed by TIARA on 29.10.24

@FAST 0




General guidelines

»Mixture of top-down and bottom-up: explore recognised critical
R&D topics with appropriate funding, keeping the creativity and
InNnovation dimension.

»less partners than in I.FAST, avoid beneficiaries with less that 100k
or 50k EC funding. Ideal team one or 2 academic, one industry.

»Rate of matching funds (now 50% for academia, 30% for industry)
reduced to 30-35% for academia, 20-25% for industry.

»Less space for Networks, possibly only in the frame of defining
Technology Roadmaps.

Demonstrate that accelerators is a mature and well integrated community that
Q aims at managing internally its priorities and long-term goals, with the support
IFAST

of the European Commission and in agreement with its strategic goals.




Structure

Based on the experience of .FAST and on our
discussions with the EC
Project based on 4 pillars (groups of Work Packages):

Content Total EC
contribution | contribution
per activity

1 Instruments General WP's covering all activities IME?
2 Enabling About 5 key technologies, selected 1 M€ 6 ME€?
technologies top-down, higher TRL
3 Emerging Selected technologies after 200-500 k€ 4 M€ ?
technologies bottom-up call, lower TRL
4 Innovation Fund Internal call after project start 100-200 k€ 2ME€?
15 M€
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The Instruments Pillar

GCeneral Work Packages, supporting all other activities:

Work Title Some proposed content
Package

Management, coordination

2 Dissemination and outreach CBI, Acc. News, Social media

3 Training

4 Industry Support to AIPF

5 Technology transfer Scheme to support start-ups

6 Sustainability Methodologies, e.g. for LCA

7 Societal applications Medical and industrial roadmap
8 Roadmap follow-up Contact with other communities.
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The Enabling Technologies pillar

Defining together a list of enabling technologies to be developed in the
new project is the main goal of today’'s meeting. Boundary conditions are:

Time scale: priority to long-term general R&D topics.

Impact: priority to high risk, high gain topics.

Prototyping: priority to higher TRL (and cost...), associating industry.
Multiplatform: not project specific, serving wider user communities.
Continuation: priority to building on the results of ARIES and IFAST.

Avoid overlap: not covered by an ongoing EU project*

NowpuwN S

Sustainability: priority to resource efficiency, environmental impact.

*l.e. no ERL, no muon colliders, no X-band, no Eupraxia, no ESSnu-SB, no direct FCC,....
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Priority R&D topics (“technological blocks”)

Below is the list that we have prepared — other topics can be added but respecting the
conditions of previous slide. Goal is to select 3 topics as priority 1, and 3 or 4 as priority 2.
Consider that TIARA can still make modifications, depending on availability of partners
or coordinators, and to keep a balance between partners, communities, technologies.

0 Superconducting thin films for RF cavities* * topics under development in
O Additive manufacturing of accelerator components* ARIES and IFAST that will
QO Superconducting magnets at High Temperature (HTS)* benefit from a continuation in
, o the next project.
Surface treatments for Superconducting RF cavities
Superconducting magnets (Nb3Sn)
Superconducting undulators (could go to LEAPS?)
Permanent magnet dipoles and quadrupoles
Laser and plasma wakefield accelerators
Dielectric Laser Accelerators
Production and cooling of intense muon beams
High brilliance electron beam production and control
 High intensity proton and ion injectors (sources and linacs)
'F'el$g-chno/og/es for sustainability and energy saving (not covered by INFRA-TECH-01)

Cooo0o0O00O




The Emerging Technologies Pillar
Smaller initiatives that do not have the critical mass to become a wide “enabling technologies”
Work Package are invited to apply to the “emerging technologies” pillar (200-500 k€).

An Evaluation Committee will be set-up (10-12 members?) by TIARA, to select proposals
accordingly to a list of evaluation criteria. The example below gives the criteria of |.LFAST.

Criterion Points
1 | Scientific and technological excellence 10
2 Impact on Research Infrastructures, their users and/or society |5
3 Methodology 5
4 Innovation content 5
5 | Transnationality and integration 5
6 | Co-funding rate 5
7 Risk management 5
8 Cost vs. Impact 5
9 Extent and quality of industry involvement 10
10 | Efficient use of resources and environmental impact 5
11 | Coherence with and impact on priorities of the European 10

accelerator community
12 | Continuity with previous programmes (ARIES, AMICI, etc.) 5
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Timeline for the new proposal

Tentative Timeline: Enabling Tentative Timeline: Emerging
technologies technologies call.

« January 2025: define common roadmap  February 2025 send letter and

with other accelerator communities, with submission form to all institutes
priority topics and guidelines for internal having participated in previous
call. programmes
 February nominate WP Coordinators for « 31 March submission deadline,
enabling technologies and invite to set nominate selection committee.
up collaborations. « 30 April pre-analysis and classification
* 31 March deadline for presenting WP's. of submissions completed.
« 30 April content and budget approved « 31 May selection of projects
by TIARA. completed, start editing.

* May start editing.

. Our goal is to set up a fair and transparent procedure, with the
IFAST contribution of all accelerator user communities and of industry. 17
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Thank you for your attention!

This project has received funding from the European Union's Horizon 2020

Research and Innovation programme under GA No 101004730.




