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1. Preparation of the meeting   
1.1. Motivation  
We aim at identifying key technologies that require R&D and that, if successful, might enable the 
construction of accelerators with better performance, and/or lower cost, and/or lower environmental 
impact, making new scientific results achievable or new markets accessible.   

Technologies should have a wide support from different accelerator user communities, moving from TRL 
3 (proof of concept) to TRL 4 or TRL 5 (validation in laboratory or in relevant environment), and should be 
able to profit from an early involvement of industry, facilitating the development of long-term innovation 
ecosystems with industry.  

In the next WP2025 calls, it is expected to advance on the Identification of technology overlaps or building 
blocks relevant for multiple domains and infrastructure types.  
 
1.2. Goals 
The Accelerator Science and Industry community is interested in interacting with accelerator users in order 
to review and correct a list of topics, prioritizing those technology blocks of main interest to the application 
fields.  

We would request each user community/research field to highlight 4/5 topics of this list or add other topics 
that are high priority for the development of accelerators serving their communities.  

With this input, we would be in condition to prioritize the topics to be included as Enabling Technologies 
in the proposal to be submitted to the EC in response to the call HORIZON-INFRA-2025-01-TECH-02 
intended as a follow-up of IFAST, as well as receive ideas for preparing the internal call for Emerging 
Technologies (see presentation of Maurizio in the meeting indico page).   

 

1.3. Contacted research fields  
The research fields contacted were the following, via the invited representatives:  

• Particle physics: Mike Seidel (LDG, PSI), Jim Clarke (LDG, STFC), Giovanni Bisoffi (INFN)  
• Light sources and synchrotrons: Marco Calvi (LEAPS, PSI), Pedro Fernandes Tavares (Lund University)  
• Nuclear physics: Eberhard Widmann (Austrian Academy of Sciences), Wolfram Korten (CEA Saclay)  
• Neutron science: Ciprian Plostinar (ESS), Mamad Eshraqi (ESS)  
• Energy – fission: Ulrich Dorda (SCK·CEN, MYRRHA)  
• Energy – fusion: David Jimenez Rey (CIEMAT, IFMIF/F4E) 
• Industry: Dr Raffaella Geometrante (AIPF, KYMA), Isabel Bejar (AIPF, CERN)  

 
1.4. Preparation of the meeting   
Previously to the meeting, a Power Point template (attached to the indico agenda in the introduction talk) 
was sent to simplify and homogenize the reply from the research fields. Through this template, it was 
requested the following information:  

1. A short description of the community (estimated size and main research Infrastructures available to our 
community)  

2. Representation bodies, accelerator roadmap/strategies (main bodies representing our user community 
in Europe, accelerator roadmap or an accelerator R&D programme and details on the roadmap 
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definition process, updates, and where to access the document)  

3. Main technical challenges for the particle accelerators serving your community.  

4. Priority R&D topics (“technological blocks”) 

It was requested to select in this list a few (max. 4 or 5) high priority accelerator R&D topics for each 
community or add topics at the end if they are not in the list. Priority should be given to topics not 
already covered by other Horizon ongoing projects or calls. 

•  Superconducting thin films for RF cavities* 
•  Additive manufacturing of accelerator components* 
•  Superconducting magnets at High Temperature (HTS)* 
•  Surface treatments for Superconducting RF cavities 
•  Superconducting magnets (Nb3Sn) 
•  Superconducting undulators 
•  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) 
•  Technologies for sustainability and energy saving (not covered by INFRA-TECH-01) 
•  (other topic 1) 
•  (other topic 2) 

 
*  topics under development in ARIES and IFAST that will benefit from a continuation in the next project.  

5. Any additional comments 
 

2. Discussion  
2.1. Introduction (Jose M. Perez)  
Jose Manuel welcomed all the participants.  

He presented the aim and scope of TIARA, details the Consortium and reminded what has been done during 
the last 20 years and the aspirations of the community. One of the aspirations is to have a more efficient 
approach via coordinated proposals to different calls. He presented the draft 2025 Research Infrastructure 
Work Programme of Horizon Europe. 

TIARA will be interested in supporting proposals in the two INFRATECH calls: INFRA-2025-TECH-01 and 
INFRA-2025-TECH-02. While INFRATECH 01 deals with sustainability and energy efficiency, the INFRA-
TECH02 call concerns “Implementing research infrastructure technology roadmaps” and will be discussed 
during this meeting. 

He reminds that the commitment of todays’ meeting is to agree on a shared list of accelerator and R&D 
priorities by representative from various research fields which will help defining a common strategy on 
accelerator science and technology topics that will result in a coordinated proposal to the INFRA-TECH-02 
call. 

2.2. INFRA-TECH-02 and accelerator R&D in the Horizon programmes (Maurizio 
Vretenar) 
Maurizio listed the five coordinated accelerator R&D projects executed in the EC Framework Programmes 
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since 2004. The four first ones were Integrating Activities while the last one, I.FAST, was an Innovation Pilot. 
The preparation of theses propositions was coordinated with TIARA that nominated the Coordinator and the 
work package (WP) Coordinators. As an example, he presents the structure of I.FAST. For the next proposal, 
a more impactful and inclusive approach is proposed involving the accelerator user communities. This 
meeting is precisely related to this motivation: create a connection with these communities. 

He presented the Budget and requirements of HORIZON-INFRA-2025-01-TECH-02. The deadline for 
submission is 18.09.2025. 

The proposed general structure of the new project endorsed by TIARA is presented. It is based on four pillars, 
groups of work packages. The main goal of today’s meeting is to define together a list of Enabling 
Technologies to be developed in priority within the new project (so called top-down pillar). 

The participants of the meeting have received a list of R&D topics and they were asked to comment and 
select a few topics in this list or add other topics of interest to their communities. 

The timeline of the actions is described:  

For the Enabling technologies pilar:  
• January 2025: define common roadmap with other accelerator communities, with priority topics and 

guidelines for internal call. 
• February: nominate WP Coordinators for enabling technologies and invite to set up collaborations. 
• 31 March: deadline for presenting WP’s.  
• 30 April: content and budget approved by TIARA. 
• May: start editing. 

For the Emerging technologies pilar:  
• February 2025: send letter and submission form to all institutes having participated in previous 

programmes 
• 31 March: submission deadline, nominate selection committee. 
• 30 April: pre-analysis and classification of submissions completed. 
• 31 May: selection of projects completed, start editing. 

 The next step will be to nominate the WP Coordinators. 

2.3. Accelerator R&D priorities for particle physics (Mike Seidel, Jim Clarke, 
Giovanni Bisoffi).   
Jim presented the Particle Physics research field in terms of size, representative bodies and accelerator 
roadmap/strategy. The European Strategy for Particle Physics update is underway. He presented also the 
main Accelerator challenges in their field: Energy Frontier, Higgs Factories, Muon Colliders. 

He described ECFA and LDG as main representative bodies, and the European Strategy for Particle Physics 
as the main accelerator roadmap (https://arxiv.org/abs/2201.07895), with 5 technical aims:  

1. Further development of high-field superconducting magnet technology 
2. Advanced technologies for superconducting and normal-conducting radio frequency (RF) accelerating 

structures 
3. Development and exploitation of laser/plasma acceleration techniques 
4. Studies and development towards future bright muon beams and muon colliders 
5. Advancement and exploitation of energy-recovery linear accelerator technology 

Jim outlined that beyond HL-LHC the choice of the next collider for Europe has not been made yet. All the 
options under consideration have major challenges:  

• Energy frontier (hh collider) – High Field Dipoles (16 T target for FCChh) 
• Higgs Factories (e+e- colliders) – Superconducting RF systems 
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• Muon Colliders – Muon capture and cooling, plus many others 
• Making the next collider more sustainable, particularly energy efficient, is a challenge for all options. 

Jim commented that all R&D aimed at improving the major technical aspects of a collider proposal will be 
helpful: 

• performance (Energy, Luminosity) 
• energy efficiency / environmental impact 
• cost efficiency 
• timeline / technology readiness 

Giovanni completed the presentation reporting about some specific topics in the RF domain.  

• LDG RF activities are broken down in 6 WG’s (see Giovanni's presentation) 
• Bulk-Nb and thin-film cavities are already included among the proposed enabling technologies 
• The other 4 need «parallel development» for the RF sector to become mature for future accelerators 

Plus:  

• Couplers - High power FPC couplers, transmitting reliably hundreds of kW (with W’s in the cold mass) 
through thin ceramic windows into SRF cavities 

• RT cavities - i) Realize a small series of X-band cavities in industry; ii) from seamless photoguns to 
seamless multicell Cu cavities 

• RF sources - Improved efficiency of MB-IOTs 
• RF Control, AI and ML - Improve the standardization of LLRF and AI/ML 

 

Maurizio observed that in the five topics identified by the ESPP there was also laser and plasma 
acceleration, but this topic does not appear in the list of priorities. J. Clarks answers that indeed this is an 
important topic supported by the PP community that did not appear only because of the limited number 
of choices. Interest in that topic is more as a long-term solution, not for the next collider. There is general 
support on this topic. 

Mike confirmed it is more a matter of timeline.  

Maurizio added a comment to Giovanni, specifying that the topics he presented would be more adapted 
to emerging technologies pillar and advised to start preparing proposals for this part of the project, 
possibly in contact with industry. 

Priority R&D topics for the Particle Physics research field  
 In a first priority level:  
• Superconducting thin films for RF cavities 
• Superconducting magnets at High Temperature (HTS) 
• Superconducting magnets (Nb3Sn) 
• Technologies for sustainability and energy saving (not covered by INFRA-TECH-01) 

 

2.4. Accelerator R&D priorities for light sources (Marco Calvi, Pedro Fernandes) 
Marco made an introduction of the light sources and synchrotron community, organized around the LEAPS 
consortium. LEAPS is in the way to become an AISBL legal entity in the short term. It is a consolidated 
community, with a clear strategic and technology roadmap.  

Marco presented LEAPS in terms of size, statistics as well as the main infrastructures of the community. 
Regarding their roadmap, a list of the main technical challenges was listed and explained.  

The main technical challenges for the LEAPS particle accelerators reported were: 
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• Accelerator magnets built with permanent magnet technology 
• High magnetic field short period length HTS Undulators 
• RF acceleration systems, especially Harmonic Cavities 
• Production and control of Higher Brightness Electron Beams 
• Fast High Voltage Pulsers, for advanced injection schemes in SR  
• UV table-top Lasers for external seeding of FELs  
• Digital Twin for enhance operation and performances of light sources  
• Androids for remote access to increase the photon beam availability  

Regarding the topic Superconducting undulators, Marco confirmed that LEAPS is ready to include it in the 
proposal they are preparing for INFRA-2025-TECH-02, if requested by the accelerator community. Thus, it 
will not be considered for the continuation of IFAST. 

Alessandro asked about two aspects: i) the needed of high repetition rate and ii) whether plasma techniques 
for injection would be feasible.  

Pedro Tavares replied the two questions. Regarding the first, the needed technology is there, but with very 
limited availability. It is very much needed a stronger involvement of the industry.  

Regarding the second question, Pedro pointed out that there are some efforts, particularly at DESY, for using 
plasma. The context in the specific point Marco raised in his presentation is a different one, more general, 
not so much connected with the production of high energy beam but rather to the system of transfer of the 
electrons from the injector into the ring and perhaps in future generation rings. The technology is there, but 
the availability is rather limited. Most labs are using one or two suppliers, which cannot satisfy the need of 
a large demand in Europe. The involvement of European Industries can create a fundamental effect for 
present and future accelerators. Efforts of development in labs, in PSI in particular is made and should be 
pursued. We start hitting some fundamental physical limits. 

Jim commented about needs/trends for the FELs: superconducting RF high repetition rate, thin-film SC 
cavities working at 4K, not 2K, based on Nb3Sn and others Nb compounds, not HTS. In the UK they are 
designing an electron laser and one technology they really want to highlight would be the thin film in 
superconducting RF.  

Marco asked which kind of films are used. Jim answered that it is not high temperature but low 
temperature. 
  
Priority R&D topics for LEAPS   
In a first priority level  

• Superconducting thin films for RF cavities 
• Superconducting undulators  
• Permanent magnet dipoles and quadrupoles 
• High brilliance electron beam production and control 

In a second level:  
• Superconducting magnets at High Temperature (HTS)* 
• Surface treatments for Superconducting RF cavities 
 
Regarding the topic:  
• Superconducting undulators  

It is confirmed that it will be included in the LEAPS proposal, being it discarded as a possible Enabling 
technology for the project continuation of IFAST. 
 
2.5. Accelerator R&D priorities for nuclear physics (Eberhard Widmann) 
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Eberhard, chair of NuPECC, commented that NuPECC is the main representation body of the Nuclear 
community in Europe. He presented the User community in terms of statistics, infrastructure, main bodies, 
and the main accelerator challenges for the community.  

Regarding accelerator roadmap or an accelerator R&D programme, the Nuclear community has not 
developed a roadmap. In any case, the NuPECC Long Range Plan (LRP) gives description of all facilities and 
the project Euro-Labs coordinates Transnational Access aspects.  

To prepare the meeting, the main technological challenges were asked to the main facilities, whereas, due 
to the short time to react, scarce feedback from facilities were received. Their replies were summarized:   

• GANIL:  
• new superconducting ion source, to produce very high intensities of very heavy ions (project 

NEWGAIN) 
• innovative concept of superconducting magnets (commissioning of the S3, Super Separator 

Spectrometer). 
• LNS:  

• Beam intensity, stability and reliability, source emittance stability being a top priority, of the 
Superconducting Cyclotron;  

• new species with ECRIS. 
• LNL (Related with FCC and LINACS):  

• high power coupler technology (primarily for FCC) 
• thin-film SRF cavities (fcc) 
• possibility to have a normal conducting variable energy linac 
• feasibility of producing cavities operating at 4.5 K with the same performance as bulk Nb cavities at 

2 K 
• improve the surface finish of copper cavities 

• LNF (only leptons, not wakefield acceleration):  
• Reliable operation of high-gradient X-Band RF structures and power plants 
• Reduction of all possible sources of timing jitter of accelerator sub-systems spoiling the beam 

quality 
• Increasing the operational repetition rate of electron sources, RF linacs and plasma cells 
• Design and test mechanical solutions for the construction of future collider IRs fulfilling all the 

detector physics and beam dynamics requirements  

The following conclusions were outlined:   

• Nuclear physics: beam intensity and variety of beam species are paramount 
• Acceleration and deceleration (AD, highly charged ions) of a wide variety of ions from Z = −1 

to 92, Energy range from MeV to TeV 
• Target and beam line (ECS: Target-Source Ensemble) component developments are 

important 
• Ion source development 
• Separators, spectrometers 

• Variety of different needs 

Wolfram Korten commented about the interest to integrate NuPECC roadmap on the ESPP, although the 
feasibility of this integration is not clear.  

Maurizio agreed that target technology is a challenge topic for many research fields. In previous projects 
there were some tasks on targets, but it is a very difficult subject to find a common denominator. Since it is 
an important topic for some research fields, we will discuss about it further. 

Maurizio raised a similar comment regarding ion sources. He asked if it could be also identified a common 
denominator for ion sources. Eberhard should discuss this subject with his colleagues. Maurizio added that 
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it can be kept in mind for the emerging technology pillar of the proposal, where it would be good to come 
with a common proposal on R&D for ion sources. 

Giovanni asked if an emerging technology should be new in the field.  Maurizio answered that the subject 
may also be conventional, but there should be new ideas, or a new approach, new strategy, new topics, new 
improvements, not just a continuation of what has been done. For example, new improved source 
extractions could be a good topic for ion sources in emerging technology.  

In summary, the suggestion for these two topics was to consider them for the Emerging Technologies pillar.  

Mamad commented that in the future, if we want to go to above the MW ( > 10 MW levels), we have to push 
the ion source stability to go even less than 2%. This is challenging and could be an area to be considered. 
The stability of the ion sources will be a challenge above 10 MW level.  

 

Priority R&D topics for the Nuclear research field   
In a first priority level  

• Superconducting magnets at High Temperature (HTS)* 
•  High intensity proton and ion injectors (sources and linacs) 

In a second priority level  

• Production and cooling of intense low-energy muon beams  
• Technologies for sustainability and energy saving (not covered by INFRA-TECH-01) 

As additional topics,  
• high-power targetry,  
• high-power collimators,  
• splitting/kicking of high-intensity beams,  
• active handling, beam monitors for high-intensity beams 

 

2.6. Accelerator R&D priorities for Neutron Science (Ciprian Plostinar)  
Ciprian showed a global landscape map of the Accelerator Driven Neutron Source, an overview of ESS, ISIS 
and ISIS(II) at RAL and SINQ at PSI, and a summary of R&D activities and facilities. 

• Multi-MW facilities (Europe) 
− ESS, ISIS II, SINQ 

• R&D directions 
− High intensity proton drivers 
− RCS vs AR vs FFA vs Linacs 
− SRF technology  
− Thin film SC RF cavities, surface treatment, high power fundamental couplers, etc. 
− Beam dynamics and stability  
− Direct proton injection 
− Novel extraction ideas 
− Beam physics codes 
− High precision diagnostics 
− Laser stripping for injection 

• Operational aspects 
− Machine availability, reliability and robustness 
− Beam loss mitigation 

• Sustainability and energy efficiency 
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− Construction choices  
− RF systems innovation 

• High-power targets 
• Compact Accelerator Based Neutron Sources 

 

Mike commented on high power targets, which is a relevant part of the accelerators, and it would be good 
if it can be put up in our research programs. Ciprian agreed. 

Maurizio commented that, according to our interpretation of the priorities for this research field during their 
presentation, we will include in the list of high priority topics for neutron science thin films and high intensity 
proton and ion injectors as topics included in the distributed list, plus others not included that are listed 
below.  

Ciprian remarked that, in terms of emerging technologies like IA, the question is how we can get the 
accelerator community benefits from the progress which have been made these last years. Maurizio agreed, 
but suggested considering topics challenging that we can really promote. In I.FAST2 we can have cover 
general community topics, with workshops and meetings, and this could be a possible topic, more than as 
an enabling technology.  

Maurizio also commented that CANS are a very promising topic but is not of interest to enough communities 
to represent a real topic for enabling accelerator technologies.   

Priority R&D topics for the Neutron Sciences research field    
In the priority list sent:  
• Superconducting thin films for RF cavities 
• High intensity proton and ion injectors (sources and linacs) 

As additional topics:  
• Artificial Intelligence/Machine learning  
• High-power targetry  
• Beam dynamics  
• High precision diagnostics 
• Laser stripping for injection 
 

2.7. Accelerator R&D priorities for Fission Energy. (Ulrich Dorda) 
Ulrich gave an overview of the technical requirements of accelerator driven nuclear reactors, focusing on 
the ongoing efforts and studies in the SC-LINAC (MYRRHA, 1st stage @ 100 MeV in implementation and 
CiADS, in implementation) and cyclotron-based reactors (Transmutex company and TEXAS A&M university, 
under design)  

Regarding R&D priorities, Ulrich prioritized:  
• Reliability/Availability 
• LLRF 
• Beam loss minimization 
• Energy efficiency 
• Cost 

Since the format of the analysis presented was different to the one suggested, in order to facilitate the 
compilation of the prioritized R&D topics, it was agreed to work a second iteration using the template format 
to be sent to the meeting coordinators in the next days. Jose Manuel and Maurizio acknowledge the extra 
effort, thanking Ulrich for that.  

The second iteration was sent to the meeting organizer the day January 21 and uploaded in the indico web 
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page.  

In the second presentation, Ulrich identified as the main technical challenges for the research field:  
• Reliability 
• Power efficiency 
• High power beam operation 
• Cryomodules 
• Solid state amplifiers 
• (industrial approach) 

 

Priority R&D topics for the Nuclear Fission Energy research field    
In the priority list:  
• Additive manufacturing of accelerator components 
• Surface treatments for Superconducting RF cavities 
• Technologies for sustainability and energy saving (not covered by INFRA-TECH-01) 
 

As additional topics:  
•  Solid state amplifiers 

 

2.8. Accelerator R&D priorities for Fusion Energy. (David Jimenez) 
David made a presentation on the Accelerators in the Fusion roadmap (the Low & Medium Power 
Accelerators for fusion and the High-power accelerators for fusion application under development). R&D 
details on these developments were provided.    

Commenting specifically on the accelerator challenges, David outlined a number of them:  

• high power systems 
• overheat  
• Multipacting  
• beam dynamics 
• Vacuum cavities.  
• remote handling  
• RFQ coupling: a challenge under work with CERN and INFN 
• SC RF 

Mike commented the accelerator technologies demanded by the new fusion public-private spin-off 
initiatives aimed at developing pre-commercial fusion reactors, such as the large coils needed for the 
confinement of the plasma. Probably, these technologies could be taken into account to develop our 
technology program.  

As in the case for Fission, the format of the analysis presented was different to the one suggested. In order 
to facilitate the compilation of the prioritized R&D topics, it was agreed with David to work on a second 
iteration using the template format to be sent to the meeting coordinators in the next days.  

Jose Manuel thanked David for the extra effort.  

As agreed, after the meeting, Jose Manuel contacted again with Fusion community representatives to follow 
up a second iteration on the compilation of the prioritized R&D topics. After some discussions, the priority 
table suggested is summarized below.  
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Priority R&D topics for the Nuclear Fusion Energy research field    
In the first priority:  
• Superconducting magnets at High Temperature (HTS) 
• Surface treatments for Superconducting RF cavities  

 
In second priority:  
• Additive manufacturing of accelerator components  

 
As additional topics:  
• High-power targets (in second priority),   
• Beam dynamics and stability 
• High precision diagnostics 
• Artificial intelligence/Machine learning 

 

2.9. Accelerator R&D priorities for the Accelerator Industry (Raffaella Geometrante) 
Raffaella, the industry co-chair of the Accelerator Industry Permanent Forum (AIPF), briefly presented the 
members of this forum. She presented the accelerator challenges and the priorities identified by the Industry 
community.  

She made a summary of the accelerator technologies from the Industry perspective, as collected from the 
inputs of the companies represented on AIPF: 

1. Industrialization Challenges (Technology development vs industrialization and manufacturability, 
difficulty in scaling up manufacturing, production technologies, and installation processes):  

• Need for research programs that combine technology development with industrialization to 
create reliable market products. 

2. Bridging the Gap between low TRL (research stage) and high TRL (market-ready stage). 

•  Addressing financial gaps in low-TRL development for greater industry participation. 

3. Cross-Sector Synergies – Fusion, Space, etc. 

• Exploring advanced systems, machinery, and processes from other industries to meet extreme 
technical requirements and avoid reinventing the wheel. 

4. Medical and Industrial Applications 

• C-Band and X-Band normal conducting linacs.  
• Compact lasers/Undulators for serial production for industrial application 

Regarding key research project related with accelerator, Raffaella highlighted:  
• FCC-ee, FCC-hh, and muon colliders: solenoids, HTS cables, high-field magnets, cavities, shielding 

materials, targets etc   
• High-power and high-repetition-rate lasers 
• High-repetition-rate X-band systems (klystrons, diagnostics - LLRF, BPMs, etc) 
• Plasma Wakefield acceleration technologies 

Regarding technology prioritization, she outlined:  

• Energy efficiency 
o Use of permanent magnets  
o Low-power consumption power supplies. 
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o High-efficiency power sources, such as advanced klystrons. 

• HTS magnets and HTS undulators, for increased performance (field) or efficiency (operating 
temperature) 

• Additive manufacturing and precision machining 

• Artificial intelligence/ Machine Learning technologies for accelerator control and optimization. 
o Efficient integration of control systems for complex accelerators. 
o Improving reliability for critical subsystems.  

She added two inputs for consideration for our next project strategy:  
• The funding of Industry for scientific accelerators R&D requires mid-term market potential. 
• In some project segments, where industry expertise is advanced, the project leadership of the industry, 

in coordination with RIs, might be considered.  

One suggestion commented was to have a work package coordinated by the Industry. Maurizio reacted 
confirming that it would be a good idea, but a classical problem arises: the competition; give prominence to 
a company versus others. A way to overcome this limitation was commented: select a company suggested 
from AIPF or by an industrial association. Raffaella supported this idea and expressed her interest to discuss 
it.  

Jose Manuel and Maurizio added that, although we have already tasks led by Industry in our projects, the 
leadership of a work package by the industry would give a relevant and valuable visibility. 

Giovanni proposed to come back to a point raised by Industry, IA. He suggested no to miss it in the priority 
list. Maurizio reminded that there was a proposal made in the last call regarding IA called ARTIFACT that was 
not approved for funding, and that it is difficult to prepare a proposal on this topic due to the strong 
competition on this field. Jose Manuel recommended to think on an independent proposal on this topic.  

Raffaella made a comment regarding risk management, a concept usually better understood and 
implemented by industry than by research institutions. To manage in a proper way in the next proposals. 
Maurizio reacted to the latter comment, commenting that probably industry could provide support on this 
subject in the next project.   

Priority R&D topics for the Accelerator Industry   
Included in the Priority R&D topics:  

• Additive manufacturing of accelerator components* 
•  Superconducting magnets at High Temperature (HTS)* 
•  Surface treatments for Superconducting RF cavities 
• Permanent magnet dipoles and quadrupoles 
•  Laser and plasma wakefield accelerators 
• Technologies for sustainability and energy saving (not covered by INFRA-TECH-01) 

 

As additional topic:  

• Artificial intelligence/ Machine Learning technologies, 
 

3. Conclusions  
3.1. Priority list for enabling technologies 
Maurizio presented a preliminary overview of the preferences given by the research fields to the topics 
proposed for the Enabling Technology pillar of the new proposal. He also stressed that topics in the priority 
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list seems to be a natural continuation of some excellent works done in ARIES and I.FAST.  

From TIARA’s board, we consider that some specific topics developed and analyzed in I.FAST would benefit 
from pursued efforts to ensure the coherence of the research program on the long term. This aspect has 
to be considered for the possible inclusion of these topics in the continuation of I.FAST. Thus, we propose 
to assign them an additional vote, asking Maurizio, as I.FAST coordinator, to provide this information.  

For the priority list table compilation, as agreed in the meeting and commented in this document, we have 
included the indications from the Fission and Fusion communities provided by their representatives in a 
second iteration after the meeting (using the common format).   

The results showed that some topics have a more general support. We have rated these topics in the 
category A, including in this category those topics with a total score > 3.  

We rated in category B topics receiving the support by fewer research fields (1 < total score ≤ 3).  

Topics in category A and some in B will be candidates for the Enabling Technologies pillar. This will be 
subject of analysis by TIARA.  

Topics in category B and topics with only one vote can be candidates for the bottom-up pillar of the INFRA-
2025-TECH-02 proposal, the Emerging Technologies pillar.  

As commented in Section 2.4, the superconducting undulators topic is a priority for the light sources’ 
community, and it is agreed that this topic will go to a specific proposal being prepared by the LEAPS 
community. A letter supporting this effort should be prepared, mentioning that the accelerator community 
will be glad to support an initiative in this sense. 

For the sake of efficiency in future analysis, we have integrated topics 8 and 9 (Laser and Plasma Wakefield 
Accelerators and Dielectric Laser Accelerators) into a single technology topic.  

Most of the research fields has given general support to topics related to sustainability. It is agreed that, 
in general, all topics covered in the new INFRA-2025-TECH-02 should have a sustainability aspect, while 
specific technologies for sustainability should be part of the INFRA-2025-TECH-01 proposal. A proper 
coordination between the proposals to these two calls is essential for the success of the continuation of 
I.FAST and the common proposal of the accelerator and light sources communities to INFRA-2025-TECH-
01.  

3.2. Summary of the research fields priorities  
In the table below we summarize the outcome of the contributions of the different research fields in terms 
of priority accelerator technologies, according to the template sent:  

  PP
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First accelerator technologies priority list  

1. Superconducting thin films for RF cavities* 1 1  1    1 4 

2.  Additive manufacturing of accelerator components*     1 0.5 1 1 3.5 

3.  Superconducting magnets at High Temperature (HTS)* 1 0.5 1   1 1 1 5.5 

4.  Surface treatments for Superconducting RF cavities  0.5   1 1 1  3.5 

5.  Superconducting magnets (Nb3Sn) 1        1 

6.  Superconducting undulators (to LEAPS)           
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7.  Permanent magnet dipoles and quadrupoles  1     1  2 

8-9.  Laser and plasma wakefield and dielectric Laser Accelerators 0.5      1 1 2.5 

10.  Production and cooling of intense muon beams 0.5  0.5      1 

11.  High brilliance electron beam production and control  1       1 

12.  High intensity proton and ion injectors (sources and linacs)   1 1     2 

13.     Technologies for sustainability and energy saving (not cov-
ered by INFRA-TECH-01) 1  0.5  1  1  3.5 

Other priorities identified   

high-power targetry,    1 1  0.5   2.5 

high-power collimators,    1      1 

 splitting/kicking of high-intensity beams,    1      1 

active handling, beam monitors for high-intensity beams   1      1 

Beam dynamics and stability     1  1   2 

High precision diagnostics    1  1   2 

Laser stripping for injection    1     1 

Artificial intelligence/Machine learning     1  1 1  3 

Solid state amplifiers     1    1 

Table 1.  Priority R&D topics for the Accelerator research fields  

 

3.3. Selection of research fields priorities 
From Table 1 in Section 3.2 and the categorization proposed in Section 3.1, we identify the following 
accelerator technological as priority topics:  

Category A topics: (3 < total score) 
• Superconducting magnets at High Temperature (HTS)  
• Superconducting thin films for RF cavities, 
• Additive manufacturing of accelerator components  
• Surface treatments for Superconducting RF cavities  
• Technologies for sustainability and energy saving (not covered by INFRA-TECH-01) 

Category B topics: (1 < total score ≤ 3) 
• Artificial intelligence/Machine learning 
• Laser and plasma wakefield and dielectric laser accelerators 
• High power targets  
• Permanent magnet dipoles and quadrupoles  
• High intensity proton and ion injectors (sources and linacs) 
• Beam dynamics and stability 
• High precision diagnostics  

 

4. Next steps   
Maurizio commented that the next step will be to identify conveners for the selected topics in categories 
A and B. The conveners will have to prepare a preliminary proposal for a Work Package producing high-
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level prototypes in collaboration with industry at the level of 800k-1M€ EC contribution. The proposals 
should be submitted to TIARA for its meeting in early March.  

Since in the proposal there will be space for only 6 enabling technologies at this funding level, we can 
consider that the topics ranked A will enter in the proposal, unless the project presented do not show the 
requested quality. There will be some discussion to select among the B proposals, where only 2 out of 7 
can in principle be supported.  

It is important to remark that the topic not supported can be also considered in the emerging technologies 
pillar work package. Emerging technologies will be ranked by a dedicated evaluation committee set up by 
TIARA. 

A short discussion followed on possible conveners. Some names were mentioned, they will be considered 
by TIARA that is responsible for the nomination, in agreement with their management.  

A discussion followed on additive manufacturing, that was recognized as critical technology but was not 
explicitly supported by many research fields. Maurizio suggested that, to show the impact of this 
technology, the proposal could address additive manufacturing production of the injectors for both 
protons and electrons, i.e., RFQs and electron guns.  
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From TIARA, we will do efforts for the coordination approach initiated in this meeting to be followed up 
and expanded during the duration of the WP2025 and 2026-2027 

 


