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Task 10.1: Coordination and 

communication 

/ M1 – M48
• Coordination of the WP10, monitoring of 
progress and technical actions

• Identification and promotion of the novel 
technologies to improve performance of 
particle accelerators

• Promote communication strategies on 
opportunities offered by new technologies 
for accelerators

WP10 = assorti

Task Leader: Prof. Toms TORIMS - RTUToms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Task 10.1: Coordination and 

communication 

/ M1 – M48

https://indico.ijclab.in2p3.fr/event/7055/contributions/
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https://indico.ijclab.in2p3.fr/event/7055/contributions/


Task 10.2: AM – Survey of 

applications and potential 

developments / M1 – M36
• Survey of current Additive Manufacturing (AM) 
applications in accelerators and identification 
of needs for future development and research 
actions

• Promote initiatives to identify how AM can 
address the needs of the accelerator community

• Define strategic directions for future AM 
technologies and foster their impact on 
accelerator applications (inc. societal), 
identifying technology barrier and challenges

Task Leader: Prof. Maurizio VEDANI - PoliMiToms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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• Additive manufacturing 
opens up new prospects 

at CERN
https://home.cern/news/news/engine

ering/additive-manufacturing-

opens-new-prospects-cern

• CNRS and CEA

• INFN 

Progress in Additive Manufacturing 

(2021) 6:339–346

https://doi.org/10.1007/s40964-020-

00153-3

Survey of all known AM 
applications in 
Accelerator Community

INFN PD Courtesy of 

N.Delerue

Image: CERN 

https://home.cern/news/news/engineering/additive-manufacturing-opens-new-prospects-cern
https://doi.org/10.1007/s40964-020-00153-3
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Survey of all known AM 
applications in 
Accelerator Community

Courtesy of S.Gruber @ 

Fraunhofer IWS

Prototypes

under

development:

• Fraunhofer
IWS

• PoliMi



Task 10.3: Refurbishment of 

accelerator components by AM 

technologies / M1 – M24
• Definition of applications and components for the 
repair activities in the accelerator components by 
AM

• Identification of AM strategies that can be 
adopted to repair parts

• Study post-processing methods to control surface 
roughness and surface cleanliness of AM parts

• Identification of a sample demonstration prototype 
of AM repaired unit for an accelerator

Task Leader: Dr. Andris RATKUS - RTUToms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Specific technological 

development that could save time 

and maintenance costs

Your ideas are very 

welcome!



Task 10.3: Refurbishment of 

accelerator components by AM 

technologies / M1 – M24AM for repairs - Q’s to be 
answered
• What can we repair with
AM?

• Which types of AM and 
strategies to use?

• If post-processing is 
required – which 
methods to use?

• What is the best 
initial  demonstration 
prototype?

Potential advantages
• In-situ repairs 

• Can be done in hostile 
environments (radiation, 
magnetic field, low O2, 
...)

• Wide range of materials, 
incl. multi-materials

• Micro and macro scale 
repairs

Toms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Images: 

Fraunhofer 

IWS

Your ideas are very 

welcome!



Task 10.4: Development of AM-

manufactured superconductive RF 

cavities / M1 – M24
• Develop the design approach and test relevant 
properties of AM-manufactured Niobium RF 

cavities

• Develop the design approach and test relevant 
properties of AM-manufactured Ultra-Pure Cu-

made RF body cavities - coated by a Niobium 

thin layer at the inner surface

• Both to be tested at room and at cryogenic 
temperature

Task Leader: Ing. Adriano PEPATO - INFN PD
Toms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Task 10.4: Development of AM-

manufactured superconductive RF 

cavities / M1 – M24

Novelty – INFN initiative
• The first sample of the 6 
GHz cavity will be 
manufactured with pure Cu

• The characterization of 
Nb will be performed

• The challenging issue 
will be the finishing of 
the internal skin as well 
as the respect of the 
geometrical tolerances of 
the cavity

• Important role of 
Fraunhofer IWS

6 GHz Super conductive 
Cavity Geometry

Toms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Provided by 

A.Pepato



Big challenges require joint 

response:

Task 10.2; Task 10.3 and Task 

10.4 • Vacuum, cryo, RF: leak tightness, outgassing rate, 
porosity, electrical conductivity

• Size limitations of machines and available simulation 
tools

• Materials: ultra-clean, chemical purity – still limited 
avaliability, flow properties  

• Accuracy: surface roughness, tolerances, geometry 
precision

• Radiation impact and activation

• AM technological specificities an optimisation to end 
requirments (RF, cryo, etc.)

• Microstructure uniformity, residual stresses, 
inclusions, voltage holding 

• Potential post-processing and eventual hybrid-machining

• Yet most importantly: traditionalism, lack of 

Toms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Expected outcomes: Task 10.2; Task 

10.3 and Task 10.4
Hard Deliverables
• D10.3: AM Superconductive RF 
cavities. Production and 

tests of superconductive RF 

cavities, made by Nb and/or 

Cu coated by an Nb thin film 

– M12

• D10.2: Survey of AM 

applications and strategies 

for repairing accelerator 

components by AM. Report

listing possible strategies 

and technologies for 

repairing of parts – M24

• D10.1: Potential AM 
applications in accelerators. 

Report on output of the 

survey on AM applications, 

further needs for the 

Soft results
• WP 10 Strategy group will work 

on the emerging applications of 

AM technologies in the 

accelerator field

• Will  define further potential 

applications - in particular, 

for industrial and medical 

accelerators

• Will explore possibilities of 

digitalisation in accelerators, 

evaluating market and 

economical aspects concerned 

with AM in the accelerator 

sector

• PhD engagement and scientific 

mobility/exchange (especially 

NE Europe) 

Toms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Strategic goals 

of AM  Group 

within WP10 
Fully in line with High-
priority future initiatives 
of 2020 Update of the 
European Strategy for 
Particle Physics:

A. The particle physics 
community should ramp up 
its R&D effort focused on 
advanced accelerator 
technologies …

B. The European particle 
physics community must 
intensify accelerator R&D
and sustain it with 
adequate resources. A 
roadmap should prioritise 
the technology, taking 
into account synergies 
with international 
partners and other 
communities …

Toms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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To proliferate AM R&D in the Accelerator Community at 

large

To give a visibility to already remarkable 
achievements 

To rise the trust to AM by showing real and tangible 
R&D case studies

To contribute to Accelerator Community Projects and 

Collaborations – especially related to societal 

applications – e.g.NIMMS, SEEIIST, HITRIplus  - hadron 

therapy

To lower overall costs by using AM (e.g. reduced 
material consumption and repairs) – sustainability 

To promote range of new AM projects and grants within 
Accelerator Community and beyond

To pull resources and knowledge together + to engage
new partners

To take a leadership at European level and coordinate 
efforts with US and China partners 
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Task 10.5: PSD from NEG coatings 

for accelerator vacuum chambers / 

M1-M48• Building facilities for photon stimulated desorption (PSD) yield 
measurement on beamlines.

• Obtaining and analysing the photon stimulated gas desorption (PSD) 
experimental data from Non-Evaporable Getter (NEG) coated 
prototypes under conditions similar to future light sources.

Milestone/Deliverable name Delivery date

(in months)
Content

Milestone 

First NEG coated sample are 

installed on SR beamline at 

DLS and Soleil

12 Report 

Deliverable
First PSD data from NEG 

coating 36

Report 



Task 10.5: PSD from NEG coatings 

for accelerator vacuum chambers / 

M1-M48
• Two preparatory meetings took place in 
March and April

• Kick off-meeting on 12 May
• Status and current activities of each partner has been 
reported

• We agreed on a detailed plan for 1 year

• A SMART action list was agreed

• Another meeting took place on 16 June
• Design of a PSD sample reported and approved, it is 
expected that 1st sample will be produced and delivered to 
UKRI for NEG deposition in September 2021

• PSD facilities:

• already exists at Soleil,

• will be ready by September 2021 at DLS 

• Next meeting is schedules for July

Task Leader: Dr. Oleg Malyshev - UKRI
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https://indico.cern.ch/categ

ory/13693/

Provided by O.

Malyshev (UKRI) 

https://indico.cern.ch/category/13693/


Task 10.6: Machine learning 

techniques for accelerator and 

target instrumentation / M1-M36

Beneficiaries

• ESS

• RTU

Additional participants 

• CosyLab – via subcontract from 
ESS

• SNS/ORNL – collaboration

Part 1

• Duration: 18 months

• Milestone: MS48 ML model 
selection and implementation 
plan; Report due month 18

Part 2

• Duration: 18 months

• Deliverable: D10.5 Technical 
Report on machine learning at 
ESS – Evaluation and 
verification results, 
architecture of the final 
implementation, and achieved 
performance at the ESS 
facility; due month 34
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Mission: Develop low-latency Machine Learning (ML) 
techniques to improve performance and availability of 
high-power facilities at the intensity frontier.

5/4/21

Task Leader: Dr. Thomas 

Shea, ESS



Task 10.7: Development of electro-

optical waveguide sensors as beam 

electric field sensors / M1-M24

Task Leader: Prof. Stephen Gibson - RHUL

Toms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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Task 10.7: Development of electro-

optical waveguide sensors as beam 

electric field sensors / M1-M24

• activity has started with CERN and is making 
good progress

• Prototype has been developed at RHUL and plan to 
test it with beam at HiRadMat at CERN in August

• Aside from the travel restrictions due to COVID, 
all it going well

Task Leader: Prof. Stephen Gibson - RHULToms Torims – Information Flow Management – IFAST 1st 

Steering Committee, June 2021
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bene est omnibus vadis...
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