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Specifically, WP 2 aims to define the best way to provide neutron 
instrumentation, associated characterisation methods and analysis tools 
in a strategic and coordinated fashion to the European user community 
and beyond. 

Define the needs of the user 
communities relative to new neutron-
based methods, in alignment with ESS 
facility capabilities (Europe and South 
Africa).

Explore and implement more efficient 
ways to use neutrons, beginning with 
pilot programmes targeting 
engineering and soft matter/life 
sciences.

Establish a 
common roadmap 

and 
implementation 

strategy for future 
neutron capability.
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Task 2.1 Establish a common roadmap 
and implementation strategy for future 
neutron capability

BrightnESS²  supports LENS activity in the context of 
sustainability of the neutron community and sources



JAN 2021

• LENS Information Manager hired following an initiative from 
BrightnESS² & STFC. This establishes the first paid position 
within LENS, and the first LENS activity jointly financed by LENS 
facilities
• Maximise impact of LENS communications. Website, Social media, Webinars, 

Newsletters. Increasing  maturity of LENS Communication strategy

FEB 2021- NOV 2021

• The successful Webinar Series organised by LENS WG 3 features 
expert speakers from across the world:  
• How neutron science contributes to the Fight against Global Health Threats

• New directions in Neutron Instrumentation

JAN 2022

• BrightnESS² helps to arrange and financially support external 
maintenance of the LENS website: www.lens-initiative.org

: 
The League of advanced European Neutron Sources



FEB 2021
• LENS Webinar: Exploring the potential of neutron 

imaging and diffraction techniques on IMAT 
instrument at ISIS, UK with Genoveva Burca of ISIS 
(UK)

MAR 2021
• LENS Webinar: Elucidating amyloid aggregation 

mechanisms behind neurodegenerative diseases with 
Emma Sparr of Lund University (SE) and Pau Bernadó, 
CBS/CNRS Montpellier (FR)
• LENS Webinar: Drug development and drug delivery 

systems with Andrey Kovalevsky of ORNL (USA) and 
Marianna Yanez Arteta of AstraZeneca Mölndal (SE)

MAY 2021
• LENS Webinar: Ultra-high field magnets for neutron 

scattering: latest developments and possibilities
with Mark D. Bird of The National High Magnetic 
Field Laboratory (USA)

JUN 2021
• LENS Webinar: The Wolter optics based neutron 

microscope with Daniel S. Hussey of NIST (USA) 
NOV 2021
• An extended LENS Webinar: The role of neutron 

science in securing a sustainable future as part of a 
full-featured online campaign to promote neutron 
science in conjunction with the 26th United Nations 
Climate Change conference, COP26



LENS Science and Policy Colloquium
11 February 2020, Brussels

Establishing good 
working relations with 
LEAPS and contributing 
to the development of 
ARIE position papers

ENSA



The second period of BrightnESS2 was dedicated to bringing the consensus-based foundation 
established during the first period to a finalized deliverable: the common roadmap and 

implementation strategy for future neutron capability.

• 3rd LENS Vision Document Writing Workshop: online 
12-13 January 2021. Full and active participation with
high-level representatives from all LENS member facilities 
and ENSA

• 4th LENS Vision Document Writing Workshop: online 15-
16 April 2021. First full draft of the LENS roadmap 
document was produced. The four chapters of the 
document are critiqued. Sample layout prepared and 
collective decisions made on style and presentation

• The LENS Vision Document writing group collectively 
agreed to establish an editorial board to finalise the text 
and layout of the LENS Vision document 



• 5th LENS Vision Document Writing Workshop: online 18 
June 2021. Refinement of the texts identified. Sample 
images and  bespoke graphics were presented to the 
group

• 6th and final LENS Vision Document Writing Workshop: 
online 30th to 31st of August 2021. The progress made by 
the editorial board since the last workshop was shared 
with the wider writing group and a professionally 
produced draft of the first chapter was also presented.

• Final input was collected from participants and collective 
approval given to share the document with the LENS GA 

The LENS Vision Document Editorial Board comprised eight people included 
representatives from ESS and ILL, the LENS Chair and people working on the text, layout 

and project management. 



JAN
2022

•The editorial board meet in person for the first 
time, over two days at ESS in Lund for a editing 
workshop

FEB
2022

•The LENS General Assembly and LENS Council 
meetings are held online over two days. The 
LENS Council endorses the document

JUN
2022

•Publication of Neutron Science in Europe: 
Strengthening World-Class Research and 
Innovation; Delivering Economic and Societal 
Impact



”The world-leading ecosystem of neutron facilities in 
Europe, supporting a world-leading community of
researchers, has been created by decades of investment, 
but the landscape is now undergoing major changes.”

Neutron Science in Europe: Strengthening World-Class Research and Innovation; Delivering 
Economic and Societal Impact



A projection of available capacity in Europe based on 
full implementation of all identified opportunities

A projection of available capacity in Europe based solely 
on already existing capacity and projects currently under 
construction. 

Update of plots in 2016 ESFRI study

Maintaining a world leading role requires sufficient capacity and new capabilities



THE NEUTRON ECOSYSTEM
• Operational effectiveness and efficiency
• Environmental sustainability
• Collaborative research and development programmes
• A strong and dynamic European skills base

FACILITIES AND ACCESS 

FUNDING 
• New funding instruments 

• Coordination of national planning and funding at the European level

• Cross-border open access allows users to employ the full complement of European neutron instrumentation 
• Neutron knowledge centres will contribute to the continuity of expertise

• National facilities are a cornerstone of neutron science in Europe  

• International flagship facilities and can only be effectively exploited if the surrounding ecosystem of
national facilities has sufficient strength and depth.



”Coordination of national planning and funding at the 
European level, with organisational and funding decisions
being taken within the next few years, will be critical to 
ensure that Europe can maintain its world-leading role in 
neutron science. Opportunities beyond 2030 have been
presented … . 

These include
• Build-up of ESS towards full capacity and specification,
• Build-up of capacity and capability in national facilities, 

and
• Deploying HiCANS facilities based on the delivery of a 

first operating facility in the 2020’s. ”

Neutron Science in Europe: Strengthening World-Class Research and Innovation; Delivering 
Economic and Societal Impact



• The finalised deliverable presents the shared vision in Europe of the contribution of
neutrons to major societal challenges, the neutron landscape (facilities and users) in
Europe and beyond, the challenges and opportunities currently facing neutrons in Europe
and the way forward for neutron science in Europe

• The concept of a ‘European Laboratory for Neutron Science’ (ELNS) will be developed as
a pan-European consortium to facilitate the sustainable development and optimal
exploitation of a world-leading neutron ecosystem, with the capacity and capability to
meet the research needs of a skilled and diverse community of researchers across
academia and industry



Published today on the LENS website:

https://lens-initiative.org/2022/06/10/neutron-
science-in-europe/

A printed copy will be sent to all participants of this 
meeting



Neutron community needs
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NLP analysis + web survey
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Science per topic, per year, per 
region



Outcome of survey

13500 inter-related 
answers + comments

Questions relate to:

Career stage, expertise, methods used, 
complementary methods used, instruments 
used, future needs before experiment, future 
needs after experiment, instrument needs, needs 
for training/expertise, funding needs, etc.

Inter-relations between questions/answers are depicted in 'wordclouds'
"WHO" "FUTURE NEEDS"



Projection on the 'career axis'
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Novel tools were developed to analyze the scientific activities of the 
neutron community, resulting in the two Brightness2 deliverables 

Through Brightness2 participation, ENSA contributed to the Vision 
Paper of the League of advanced European Neutron Sources

The neutron and X-ray user communities, European and national, are 
teaming up to express their needs in solving the future societal 
challenges.



WP2 – Task 2.2: “Assessing the needs of the South African 
science community for neutron scattering methods”

Andrew Venter and Robert Nshimirimana
Necsa SOC Limited, Pretoria, South Africa 
Peane Maleka
NRF-iThemba LABS, Cape Town, South Africa

13-14 June 2022, ESS Campus, Lund
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Progress Update of WP 2

Task 2.2: Assessing the needs of the South African science community for neutron
scattering methods 

Ø The main goal for the period M19 – M42 were to:
- engage the South African research community, 
- identify cohort of experienced local and international neutron facility Users
- stimulate new interest through an in-person workshop (MS4) followed by ten thematic mini-

symposia (supplement of workshop MS10) all highlighted by expert international key note 
contributions, 

- assess short- and long-term User needs to build the neutron community and 
- get inputs from the community on modalities to build local research infrastructure and access to 

premier international facilities.



• 2nd South African Workshop (MS10) held as series of ten 2.5 
hour thematic virtual mini-symposia;

• Sessions comprised of talks by international and national 
experts, with involvement of inexperience neutron users, 
concluded with consultative discussion (refer also to 3rd

General Assembly contribution for more details)

• The team completed Deliverable D2.4 ‘Report on user Needs 
in South Africa’, using information gathered during the two 
workshops, MS4 and MS10. Additional input from 
consultations with TCs and DSI were included.

• The team completed a promotional publication that will be 
dissemination to relevant stakeholders within the South 
African science landscape and industry.

Task 2.2: Key activities in South Africa



Results for Impact
1. South Africa has a small, but vibrant, multi-disciplinary neutron science 

community that performs high-level research utilising neutron 
techniques at National facilities and leading International facilities.

2. Experienced South African neutron users have established collaborations 
with prominent practitioners and facility personnel to complement 
capabilities that do not exist in South Africa. 

Ø The South African research community through Stakeholder 
Engagement Workshops, the following were recommended:
•  Training the next generation of neutron scientists should be a 

strategic priority. 
•  Build on existing national capacity towards full exploitation of the 

capabilities and potential of the national facilities as a bridge to 
modern international flagship facilities. 

Ø Necsa will apply to be a Licensee of the NQL Trademark.



WP2 - Task 2.3: [A] Engineering Science

Pilot project for a common Neutron 
Quality Label for residual stress analysis
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D2.1 Calibration protocols

S. Cabeza (ILL) General Assembly 13.06.2022

Common Samples
Accuracy of GV positioning
Important considerations

Guidelines
CALIBRATION 

SAMPLE

WALL SAMPLE

HOLLOW CYLINDER 
SAMPLE

pin and foils to 
calibrate 
instrument optics 
(i.e centre and 
instrumental GV)

entry scan on a curved 
sample vs wall results

entry scan vs alignment, 
reproducibility, motor/s positioning

CuNi
Fe



D2.1 Specific Guidelines

S. Cabeza (ILL) General Assembly 13.06.2022

§ Determination of the centre of ω-rotation (PIN)

§ Alignment of the beam apertures (PIN)

§ Measurement of reference point vs. centre of ω-rotation (FOILS)

§ Measurement of GV size (FOILS)

§ Determination of sample alignment system precision (WALL&CYLINDER)

§ RECOMMENDATIONS:

ü optics shall be re-aligned or report on displacement error when monochromated

instruments operate at different 2Thetha positions further than 40deg

ü Surface determination with entry scans in curved surfaces should be revised

R.S. Ramadhan et al. “Quantitative analysis and
benchmarking of positional accuracies of neutron
strain scanners” Nuclear Inst. and Methods in Physics
Research, A 999 (2021) 165230
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D2.1 Common report template

S. Cabeza (ILL) General Assembly 13.06.2022

§ In-house quality certification

§ More specific and compliant

with ISO 21432:2019

§ Traceability

§ Multiple beam time

campaigns / instruments

§ Familiar format (confidence,

exchangeability)



D2.6 Industrial application of the NQL

SALSA, ILL (FR), Aug 2020

Weld

R. Ramadhan (ILL)
BULK SCAN

6mm from surface

ENGIN-X, ISIS (UK), Sept 2020
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S. Cabeza (ILL) General Assembly 13.06.2022

EDF – R&D (Robin Vincent, France) : 
Steel cylindrical weld – a bulk study



Sustainability

Complementarity and 
Exchangeability

Common processes, Traceability, 
Quality

Continuous Access

Collaborative method development between neutron
facilities are beneficial, scientifically and economically:

- establish novel or efficient methods or procedures extends
the capabilities of neutron facilities, enabling high-impact
scientific experiments.

- Harmonization increases confidence regardless of which
neutron facility (instrument) they are located in.

D2.8 Conclusions from Pilots

S. Cabeza (ILL) General Assembly 13.06.2022



WP2 – Task 2.3: [B] Deuteration Pilot
Anna Leung, ESS
13-14.06.2022, Lund

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

research and innovation programme 
under grant agreement No 823867



Overview of Pilot

Lipids: naturally-occurring small molecules with a big impact in soft matter science – from 
medicinal chemistry and drug mechanism studies to food and pharmaceutical formulation 
science

Deuterium-labelled lipids are used in neutron scattering experiments at ISIS and other neutron 
sources, but some are challenging to make

This pilot established the use of 
biological catalysts (enzymes) 
to improve their synthesis specific

non-toxic

mild

efficient



August
2020

Synthetic method 
paper is published

December
2021

First paper published
describing use of the lipids 

in a neutron experiment

December
2022

Lipid as a membrane for 
the investigation of 

transdermal drug delivery 
via neutron reflectometry 

(ISIS)

February 2020-February 2022: method extended to 3 new lipid analogues
July 2021-May 2022: 4 lipids supplied to 3 PIs from 3 countries for NR, SANS 
and NSE experiments at 2 neutron facilities

June
2021

D2.7 Report on 
deuteration for soft 
matter and life sciences: 
experimental results 
D2.8 Report on lessons 
learned from engineering 
and deuteration pilot 

Progress Update: Subtask 2.3b
January

2019

Experimentation/  
testing/iteration





Results and Impact

• Four neutron experiments facilitated by lipids unavailable elsewhere 
• Two scientific articles published (more in preparation)
• Bespoke lipids offered as part of a catalogue that ESS can offer to 

neutron researchers on-demand

Collaboration

Inception

Experimentation Iteration

Publication
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Sustainability of WP2
Deadline for submission by BrightnESS2



Task 2.1 “Developing a European 
Neutron Strategy in a Global Context”

• Baseline set, next step: European Neutron Science Lab (ENSL)



Task 2.2 “Assessing the needs of the European 
Science Community for New Neutron-based Methods”

• Natural language based analysis of neutron science output allowed quantification:
• the neutron scattering community, and 
• evolution of scientific and technological domains to which neutron techniques 

contribute

• Established analysis tools will be used for longitudinal analyses of future evolution of 
the user community and domains of use

• Implementation of country specific analyses to guide national strategies and roadmaps

• For ENSA, sustainable enhancement of operations
• Evolution of LENS through BrightnESS2 support provided ideal facility interface to 

ENSA as scientist association
• Partnership in BrightnESS2 expanded ENSA sphere of activities

• ENSA now geared to engage in similar future joint projects to enhance impact ESS, of 
neutron science capabilities and of the predicted sharp growth of neutron community



Task 2.2 “Assessing the needs of the European 
Science Community for New Neutron-based Methods”

• Deliverable 2.4 “Report on User Needs - South Africa” is used to advise the 
Department of Science and Innovation (DSI) on:
o the level and extent of the South African neutron scientists support that is 

required,
o access to international Large Scale Research Infrastructure,
o how to facilitate and drive neutron science in South Africa as an imperative 

component and contributor to a knowledge-based economy in the short, medium 
and long term.

• A promotional publication will be disseminated to relevant stakeholders within the 
South African science communities (e.g. universities, industries, science councils, etc.)



Task 2.3a Engineering Pilot 

Establishing the NQL
• Registered trademark in EU and UK; awaiting for USA, Canada, China and 

Switzerland; rejected in Australia
• License free of charge for 10 years (to be signed by all partners in pilot)
• Open to new members: proposals submitted and discussed with ANSTO and PSI 
• Dedicated website NEUSS (Neutron Strain Scanning): method, instruments and NQL. 

On-going working group
• Instrumental and Method development, industrial applications and access 

enhancement: 
o improve entry scan codes
o common DEC look up table
o in-situ high T characterization
o d0 for additive manufacturing
o Instrument uncertainties translation to stress 

à http://neusscan.eu/



Task 2.3b Deuteration Pilot 

• Published methods have been utilised by new team member in the ESS DEMAX lab

• The sustainability of this programme is ensured by the DEUNET: a consortium of deuteration laboratories who
collaborate to share methods, materials and expertise

• Continued scientific collaboration, e.g., 
sending/hosting PhD students/postdocs for 
cross-training to share materials and knowledge

• Continued collaboration for securing external 
funding


