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INTRODUCTION & OVERVIEW

Michael Krisch

On behalf of the Streamline Executive Team
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Outline of the presentation 

➢Acknowledgments

➢Streamline in the context of the ESRF Upgrade Programme

➢Project organization and structure

➢Project overview and highlights

➢ Introduction of the next speakers 
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STREAMLINE IN A NUTSHELL

SusTainableREseArch at Micro and nano X-ray beamLINEs

• EU Programme Call: H2020 INFRADEV-2018-2019 (RIA)

• Topic: Infradev-03: Sustainability of RIs 

• Funding: 4997.5 M€

• Single beneficiary: ESRF

• Duration: 15th Nov. 2019 – 14th May 2024

streamline.esrf.eu
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STREAMLINE AS ESSENTIAL PART OF ESRF-EBS SCIENTIFIC SUSTAINABILITY

ESRF UPGRADE: ON THE ESFRI 
ROADMAP SINCE ITS INCEPTION

ESRF UPGRADE PROGRAMME 2009-2023

⁃ 28 NEW INSTRUMENTS: HEALTH, MATERIALS, 
ENERGY, ENVIRONMENT AND CULTURAL HERITAGE 
SCIENCES

⁃ NEW ESRF-EBS STORAGE RING: NEW – FIRST OF A 
KIND – LOW-EMTTANCE HIGH-BRILLIANCE X-RAY 
SOURCE

⁃ PIONEERING NEW BIG&OPEN DATA IT 
INFRASTRUCTURE

⁃ 25% OF ENERGY SAVINGS (16.6 GWH/year)
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ESRF-EBS IMPACT ON THE EXPERIMENTAL PROGRAMME

HMBA lattice

✓ Multiscale (mm →m → nm)

✓ Pump probe experiments

✓ Time resolution

✓ Conditions: extreme (T,P), in-situ, operando

✓ Better capabilities: energy resolution, sensitivity, 

throughput, selectivity..

✓ Machine learning algorithms…

× 30 Trans. Coherence × 100 Brilliance ÷ 100 Hor. Emittance
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ESRF-EBS IMPACT ON THE EXPERIMENTAL PROGRAMME

HMBA lattice

✓ New source

✓ New, long beamlines

✓ New instrumentation

✓ New data analysis & management tools

× 30 Trans. Coherence × 100 Brilliance ÷ 100 Hor. Emittance

Improved experimental conditions by factors of 100 to 10 000
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STREAMLINE - Sustainable research at micro and nano X-ray beamlines

Access & 

Data services

Brighter X-ray beams

Socio-economic 

impact

Environmental 

footprint

Source

Infrastructure

Beamlines

Enhanced capacity

Modernisation of tools

Community outreach
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STREAMLINE PROJECT MANAGEMENT AND ORGANISATION

Project Support 
Team

• G. Admans
• C. Facoetti
• E. Ryan

Executive Team

• Chair & Coord: M. Krisch
• WP Leaders
• WP Deputy Leaders
• Comm.: D. Chenevier
• Admin.: A. Talucci

ESRF
DIRECTORATE

ESRF COUNCIL

ESRF ADMINISTRATIVE AND

FINANCE COMMITTEE

ESRF SCIENCE

ADVISORY COMMITTEE

WP1
Project management, comm., 
dissemination & exploitation

• M. Krisch (L)
• G. Admans (D)

WP6
Ethics requirements

ADMINISTRATION

WP3
Update user tools and 

administrative procedures

• J. McCarthy (L)
• S. Monaco (D)

WP4
Build capacity

• A. Goetz (L)
• E. Capria (D) 

WP5
User engagement, 

training and outreach

• P. Bruno (L)
• G. Admans (D)

PROJECTS

(WP: Work package; L: Leader; D: Deputy)

WP2
Business plan and facility 

access policies

• M. Krisch (L) 
• G. Martinez Criado (D)• M. Krisch (L)

• E. Mitchell (D)

H2020 INFRADEV
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EXECUTION SEQUENCE: from definition to implementation



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

Publications

to be published in Synchrotron Radiation News

special on industry

to be published in European Physical Journal Plus 

as part of the topical article collection 
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Project web and live presence  

75 Web items 

(News & Events)

85 Videos on YouTube

+25.000,00 views

Dissemination via others

websites/Newsletters

+100 Events, webinars

& workshops

333 total posts

226 followers

COMMS ACTIONS & STATS
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Scientific roadshow & Outreach to industry 
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STREAMLINE TOUR –ESRF meets Industry

Goal: To enhance the ESRF marketing

and business development programme

How? Targeting actions that will

include a broad range of disciplines, to

promote the ESR-EBS new

opportunities.

EVENT NAME LOCATION EVENT NAME LOCATION

FEMS Euromat 2023 Germany
Battery Innovation Days 

2023
France

ICBR 2023 – International 

Congress for Battery 

Recycling

Spain CARAC 2023 France

Nano Innovation 2023 Italy

ICT – International 

Conference on Industrial 

Computed Tomography

Austria

Les Rendez-Vous Carnot 2023 France

Beyond Additive – NDT 

Technologies for new 

Hybrid AM PROCESSES

Italy

G-RADNEXT Switzerland GEOMATERIALS Workshop ESRF

31st PSDI – Protein Structure 

Determination in Industry
UK

New High-throughput 

services at the ESRF: HT –

XRD day (with MT)

ESRF

12 EVENTS 

7 COUNTRIES

CLOSING EVENT ORGANISED AT THE ESRF IN 

PARTNERSHIP WITH MOMENTUM TRANSFER 

(Monday 15 April 2024)

https://euromat2023.com/
https://www.accelevents.com/e/battery-innovation-days-2023#about
https://events.icm.ch/event/743ec9e5-df9d-42e1-8e20-e13bafe7f6ed/summary
https://irtnanoelec.virtualrooms.actandmatch.com/carac-2023-la-caracterisation-au-service-de-la-confiance-pour-l-industrie/register
https://www.nanoinnovation2023.eu/home/
https://www.fh-ooe.at/ict2024/
https://www.rdv-carnot.com/
https://www.tec-eurolab.com/event-beyond-additive/
https://radnext.web.cern.ch/blog/g-radnext-workshop-2023/
https://my.weezevent.com/geomaterials-innovation-club
https://registrations.hg3conferences.co.uk/hg3/frontend/reg/thome.csp?ef_sel_menu=2010&eventID=257&pageID=99659
https://www.esrf.fr/home/events/conferences/content/area-events/esrf-events-list/esrf-high-throughput-powder-diffraction-services-launch-event.html
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Streamline dissemination event – Science Business Public Conference 13 Feb 2024

Next gen’ infrastructures as enablers to solve

tomorrow’s industrial and societal challenges

Extremely brilliant: Will synchrotrons help 

to unlock the secrets of the universe?

DG Plenary Speech 

+ Q&A session

300 attendees

(200 on site & 100 

online)

Breakout session – 2 speeches + panel discussion

270 attendees (150 on site & 120 online) 

Article and recordings available on the Streamline website, ESRF YouTube and Science Business channels. 
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Business plan and facility access policies
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New scientific opportunities – cross cutting reviews
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GETTING TO GRIPS with IMPACT and OUTPUT

P U M A

PUblication MAtching using Business Intelligence

Real time reporting for scientists and facility strategy.

Experiment

Report

Proposal

Article, books,

thesis
Data

Accepted 

proposalUniversities, 

companies, RIs
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Common Beamline Indicators Database as a Science & Innovation strategy tool

Powerful tool to adapt 

and steer the science 

programme

➢ Uniqueness of the science programme

➢ Size of the user communities

➢ Competitiveness and relevance

➢ Required investments to stay at the forefront

Common Beamline Indicators to assess 
overall impact, science reach & optimal 

use of resources.
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Community Access Pilots

Historical 
Materials 

BAG

Battery   
HUB

Shock    
BAG

Launched in 2023

Launched in 2021

Launched in 2022
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ESRF-EBS Beamline Portfolio Strategy Meetings

Autrans Meeting 1: 17 – 18 October 2022 

Autrans Meeting 2: 4 & % July 2023 

Autrans Meeting 3: 29 & 30 April 2024 

IT Strategy Meeting: 19 December 2023

Science & Students Days Val Cenis: 16 – 18 October 2023 

EoI for the future biomedical science programme

Sandpit: Nano-imaging beamline for life and biological sciences 
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STRETCHING SERVICES: STREAMLINE is revolutionising efficiency and innovation by EWOKS

✓ A meta-workflow controller, for local or cluster-based workflows

✓ Online monitoring and visualisation
✓ Linked to data portal for easy and, eventually, open access data
✓ Unified sample tracking and LIMS for all techniques

✓ Code is open source available to the community
✓ Used on 25 beamlines to accelerate data (re)processing and evaluation

The Human Organ Atlas – an example of FAIR data

Workflows for 
(re)processing HTPD

Viewer for processed MX 
data in data portal
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Novel high throughput characterisation services for industry and academia

• Designed, Developed and Launched: 2 new customised services tailored to meet the challenging need of academic researchers and industrial

clients
• Established Standard Operating Procedures to ensure consistency and reproducibility in experimental workflows, enhancing the quality and

reliability of experiment results + EWOKS

• Services co-designed and co-developed with relevant representatives of the user community: Uni Montpellier and BASF

HT-XRF & HT-XRD
50.000 samples in 2 years 

160 samples/hour

Acceleration of new material discovery with EBS X-rays and innovative instrumentation, coupled with 

automation of data acquisition and streamlined data reduction  

Creation of a new start-up 

6 unique clients in 1.5 years
8000 samples in 2years
360 samples/hour
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User engagement, training and outreach 
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Nurturing new communities: ESRF hosted workshops

Title Date Type Hosting Participants

Cultural and Natural Heritage at ESRF-EBS 22-24 January 2020 Workshop In person 151

Dark Field X-ray Microscopy (DFXM) 5-7 May 2021 Sandpit Virtual 105

3rd DyCoMaX workshop: Studies of Dynamically

Compressed Matter with X-rays

14-15 January 2021 Workshop Virtual 161

New Frontiers in the Study of Molecular

Crowding

29 June - 1 July 2022 Workshop In person 52

Quantum Materials 5-7 October 2022 Sandpit In person 50

Advanced Methods for Ambient Crystallography

at ESRF-EBS

21-23 Nov 2023 Sandpit In person 29

X-ray Spectroscopy of Magnetic Materials 11-13 Dec 2023 Workshop In person 103

New Opportunities in Diffraction Microscopy 8-11 Jan 2024 Workshop In person 101

4th Workshop on Studies of Dynamically

Compressed Matter with X-rays

12-14 March 2024 Workshop In person 71

Fluid Dynamics meets Synchrotron X-ray High-

speed Imaging

21-22 March 2024 Sandpit In person 67
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Nurturing new communities: ESRF hosted workshops

Workshops hosted in 2024

New Opportunities in Diffraction

Microscopy, 8-11 Jan 2024

Fluid Dynamics meets Synchrotron

X-ray High-speed Imaging, 21-22

March 2024

Studies of Dynamically

Compressed Matter with X-rays,

12-14 March 2024
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Insight programme – Observation of an experiment

Aim: To provide opportunities for potential future users to gain 

insight into the practicalities of running an experiment at a 

beamline

Achieved via individual visits and training for small groups 

associated with workshops:

• Advanced Methods for Ambient Crystallography at ESRF-EBS

• 4th Workshop on Studies of Dynamically Compressed Matter 

with X-rays
• Hercules 2024

• Industry day 2024

Professor Graciela Diaz de Delgado and 

Analio Dugarte from Universidad de Los 

Andes, Venezuela joined Andy Fitch and 

Catherine Dejoie for hands-on training at 

powder diffraction beamline ID22 in 

November 2022.

Streamline has given about 40 young 

researchers their first hands-on experience 

at a beamline
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Insight programme – Observation of an experiment

Insight training associated with

workshop: Advanced Methods for

Ambient Crystallography at ESRF-

EBS, 21-23 Nov 2023
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Ambassador programme: Focus by country, example of Greece

2022 Outreach to Greek scientists

ESRF Information Day - The Use of Synchrotron Radiation in 

Science, 6 May 2022, University of Patras, Greece

100 participants + webcast to 5 sites

Followed up by ESRF participation in summer school on synchrotron 

radiation at Aristotle University of Thessaloniki, 5-8/09/2022.

2024 A workshop to promote benefits of ESRF Membership

ESRF membership: Catalyzing Greek Scientific Excellence, 13-14 

March 2024, Acropolis Museum, Athens, Greece
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Scientific roadshow; Outreach to industry; Ambassador programmeScientific roadshow; Ambassador programme

Streamline ambassadors represented the 

ESRF in 26 countries – more than 180 

individual participations in events
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What’s next: the programme of this afternoon

TIMINGS SPEECH/ACTIVITY PERSON IN CHARGE

14:00 – 14:30 Streamline project introduction/overview Michael Krisch

14:30 – 15:00 PUMA/ Facility metrics Stephanie Monaco/

Renaud Duyme

15:00 – 15:30 EWOKS+ICAT/ Workflows + Processed

data

Andy Götz

15:30 – 16:00 Coffee break in the Auditorium /

16:00 – 16:30 New industry services Ennio Capria/Thanos

16:30 – 17:00 Novel Access framework (BAGs, HUBs..) Joanne Mc Carthy

17:00 – 17:15 Wrap up & ESRF future perspectives
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THANK YOU FOR YOUR ATTENTION

CREATING TOGETHER VALUE FOR ALL
SCIENCE FOR SOCIETY
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PUMA

Publication and User experiment Metadata 

Analyser

STREAMLINE - 2024/04/11

S. Malbet-Monaco & R. Duyme
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ESRF scientific activity in details: Need for a tool

Proposal

Accepted

proposal

Instrument

experiment

Data

Experiment report

Publication, 

book, thesis

Universities, 

companies, RI

~110,000

>94,000

>62,000

>21,000

48

ESRF 

User Portal

~48,000 

ESRF Library 

database

?
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PUMA:  Publication and User experiment Metadata Analyser

V3

V1

V2

ILL development 

EU H2020 funded 

project FILL 2030
• Based on mapping

between publications and 
proposals & validation

by facility staff
• Instrument dashboard 

& bibliometrics

Common ILL/ESRF project

EU H2020 funded project 

Streamline
Aim for a dissemination package

2023

2017-19

2019-22

ESRF development 

EU H2020 funded 

project Streamline
• Based on ESRF library 

validation 
(“acknowledgement 

section”)
• Enhancement  of 

dashboards  & Search 
tool
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PUMA V2 & V3

Rely only on the ‘acknowledgment’ section for the mapping between 

publications and proposals

• Dashboards enhancement with new graphs (open access, common 

instrument bibliometrics indicators, collaboration...)

• History of instruments: instrument move on synchrotron during 

upgrades (i.e. HRPD instrument from ID31 to ID22).

• Addition of an institution repository

• Addition of facets (filters) in the search tool: instruments, institution, 

keywords, search keywords highlighted, aggregation graphs

• Usage of open data services for publications (citations, authors 

affiliations, open access status)
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PUMA data flow

proposals

articles, books, 

thesis Data enrichment

Data exploitation 

– Search

– Instrument 

dashboard

User Portal 

database

Library 

database

instruments

Validated 

+ instrument link

+ proposal link Affiliations , institutions

Citations

Journals

Authors & keywords

Open Access
(…)

Data curation by 

library



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

Examples of PUMA features

Facility Dashboard

Instrument Dashboard

Advanced Search

Maps
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In summary

PUMA: 

• Centralizes data related to science stored in proposals and publications

• Tool for viewing up-to-date real-time data

• Allows reporting for countries, institutions, instruments,…

• Allows the in-depth study of a scientific topic 

• Free from paid-access platforms (except for the IF)

• Allows the study of metadata aggregations that were not envisageable before (i.e collaborations)

PUMA is not:
• a substitute to librarians and existing Library databases (corpus validation essential)

• a tool to replace User Portal to manage proposals and to schedule experiments

PUMA provides a quantifiable view of the data, not only enabling conclusions about the science currently being 

carried out at the ESRF, but also helping to identity trends. 
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PUMA advanced Search
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Open Data entities

PaNET 

vocabulary/ontology

Photon and Neutrons Experiment Techniques

A. Gotz : 0000-0003-

0705-6026

ESRF : https://ror.org/02550n020

https://doi.org/10.1038/

s41592-021-01317-x

Nature Communications : 

2041-1723

ESRF data doi :

https://doi.org/10.15151/ESRF-DC-572196058

SAXS - Small Angle X-ray Scattering : 

http://purl.org/pan-science/PaNET/PaNET01188
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PUMA - lithium ion battery

Institutions

Keywords

Instruments

Journal

Authors
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Focus - Institution profile
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Search aggregations

Aggregations
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Search aggregation - facets
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Focus Instrument - ID22
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PUMA Instrument Dashboard
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Instrument Dashboard - ESRF Instruments
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Instrument Dashboard - ID22
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Instrument Dashboard - Citations
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PUMA Country Dashboard
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Country dashboards
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Focus - Switzerland
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Switzerland - Instruments



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

Switzerland - Country collaboration - publications 



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

Next Steps
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Current PUMA instance. ESRF, ILL.
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How to set up new PUMA instance in a facility ?

proposals

articles, books, 

thesis Data 

enrichment

Data exploitation 

– Search

– Instrument 

dashboard

User Portal 

database

Library 

database

instruments

Validated 

+ instrument link

+ proposal link

Data curation by 

library – Data imports technical analysis for integration. Connection to 

User Portal and Library repositories

– Facility specific needs: experiment duration shifts/cycle, 

proposal types, proposal rounds...

Requirements for new 

graphs in instrument 

dashboards

Work In 

Progress
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Next Steps - Time between experiment and publication

Work In 

Progress
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Next Steps - Experiment technique as a new facet

PaNET 

vocabulary/ontology

Photon and Neutrons Experiment Techniques

SAXS - Small Angle X-ray Scattering : 

http://purl.org/pan-science/PaNET/PaNET01188

– Enhance ESRF datasets with experiment technique

– Technique as a new facet in PUMA
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WP4 : Data Processing & Processed Data

Andy Götz on behalf of 

Mael Goanach, Alex de Maria, Marjolaine Bodin, Olof Svensson, 
Ioannis Koumoutsos, Wout de Nolf, Loic Huder, Axel Bocciarelli, 

Henri Payno, Thomas Vincent, Quentin Bruel, Vincent Favre-Nicolin,
and ALL Beamlines who helped test the software!
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Revolutionising Data Processing with 
EWOKS and ICAT
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Why a Revolution ?!

A Revolution is judged

by the Impact it has

in the long term
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WP4 - Vision

WP4 will enlarge capacity at the ESRF to 
serve academic and industrial 
communities with enhanced experiment 
services beyond data acquisition, and with 
a specific focus on the creation and launching 
of a new package of access services.
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WP4 - Objectives

1. To create effective experiment work flows and database tools supporting the mail-in services 
from sample tracking, data collection and meta data modelling and delivery of data and 
useable results; 

2. To provide online data analysis by building upon the generic services developed in the 
PaNOSC H2020 project, providing a platform for data analysis as a service, targeting the 
implementation of this across all ESRF beamlines; These services will be designed for direct 
exploitation within the European Open Science Cloud. The services will encourage and enable 
Open Science; 

3. To enhance data collection and data analysis through the exploitation of artificial 
intelligence, notably the deployment of machine learning algorithms to accelerate beamline 
processes, reduce data volumes and automate certain aspects of data analysis, for example 
reducing operator input for routine and time-consuming tasks; 

4. To define standard operating procedures (SOP) and to test the new procedures and services; 

5. To launch a new mail-in service package. 
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Our Revolution is the Automation of Processed Data
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Automating data processing to accelerate discovery

https://doi.org/10.17226/26532

https://doi.org/10.17226/26532
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Automating data processing requires multiple components

https://doi.org/10.17226/26532

https://doi.org/10.17226/26532
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Automating data processing requires a team of highly skilled experts

https://doi.org/10.17226/26532
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Task 4.3: LIMS for new mail-in services (Software Group)

1. Objective was to create a Mail-in service for all Beamlines

2.COVID-19 lockdown pushed the priority to VERY HIGH

3. A development was started based on ICAT in April 2020 and 
ready by August 2020!

4. Next step was to unify the Mail-In based on ICAT with Mail-In 
based on ISPyB (for MX)

5. This was implemented as part of the new data portal in 2024
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Task 4.3 : MAIL-IN SAMPLE TRACKING - WORKFLOW

Credits: Alex de Maria
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Sample Tracking statistics for all non-MX beamlines from 2020 to 2024
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Unified interface for Sample Tracking
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Unified interface for Sample Tracking – sending many samples
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Unified interface for Sample Tracking – preparing MX sample changer
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MX Experiment + Processing Plan in ICAT LIMS
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Task 4.3 : LIMS for ALL techniques based on ICAT

1. ISPyB is a Laboratory Information Management System 

(LIMS) originally developed at ESRF for MX experiments.

2. In STREAMLINE we unified the LIMS system at ESRF by 

replacing ISPyB with ICAT

3.Sample tracking for MX has been unified with the other 

beamlines

4.All techniques are now deployed on the new LIMS with the 

same powerful features as MX+SSX 
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ICAT LIMS allows displaying all processed results e.g. MX experiment on ID23-1

https://data2.esrf.fr/investigation/1405067863/datasets
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ICAT LIMS provides new possibilities to display processed data e.g. MX merged results

Credits: Maël Gaonach
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Serial Crystallography (SSX)  @ ID29 – work in progress

Credits: Maël Gaonach
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What are the data processing challenges of the ESRF-EBS?

1992-2018

Produce Data Produce Results

2020-present

Policy until 2015: data were

deleted after 6 months!

Policy since 2021: raw and

processed data are

kept for 10 years
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Data are increasing but not publications

⚠ Plateau in scientific output while data volume increases ⚠

Publications

Data Volume

Credits: Wout de Nolf
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Time to publish can be long

Publication

Timescale of months at best, often one year or more

First Experiment

Steep learning curve for new users from a wide range of scientific domains

Growing the synchrotron community has reached its limits

Second ExperimentAnalysis Final Analysis

Credits: Wout de Nolf
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The goal of data automation is to reduce the time to publish significantly

Publication

🗝 Visualize the experiment for humans, not the way X-ray detectors see it

🗝 Produce domain specific results when possible, X-ray results when necessary

⮩ Integrate scientific software in the experiment (acquisition control system and data portal)

Timescale of minutes/hours

Credits: Wout de Nolf
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Before STREAMLINE and ESRF-EBS there was no common solution

🗝 Visualize the experiment for humans

🗝 Produce domain specific results when possible

⮩ Integrate scientific software in the experiment

Attempts at the ESRF to do this are domain or beamline specific.

For example the Structural Biology Services at the ESRF (e.g. macromolecular crytallography)

allow for completely automated experiments.

• custom designed workflow system that orchestrates the experiment and data analysis

• ISPyB based Laboratory Information Management System (LIMS) combining sample tracking

and experiment reporting

Other attempts are all beamline specific with custom software.

⮩ reinvent the wheel for every beamline

⮩ no shared tools or technologies

⮩ very labor intensive

⮩ relies on a single expert per project (knowledge leaves when they leave)

⮩ no professional devops (users cannot run the software at home)
Credits: Wout de Nolf
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STREAMLINE WP4 needed to address these needs

🗝 Visualize the experiment for humans

🗝 Produce domain specific results when possible

⮩ Integrate scientific software in the experiment

We needed a domain and beamline agnostic solution with the following properties:

1. easy to install (runs everywhere from laptops to clusters)

2. reproducible data processing (executable data provenance document saved with

the results)

3. modular (share common data processing steps, e.g. SAXS - WAXS, XRF mapping -

XRF tomography,needs to evolve with the state-of-the-art)

4. interactive vs. non-interactive

5. different types of interfaces for humans and machines (GUI with plots and buttons,

job scheduling on a cluster, web service)

6. scientific software (often in python) needs to be integrated, not re-written

7. can be provided as service of the facility maintained by a group, not reliant on

individual experts Credits: Wout de Nolf
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After STREAMLINE we have EWOKS workflows for ESRF-EBS

🗝 Visualize the experiment for humans

🗝 Produce domain specific results when possible

⮩ Integrate scientific software in the experiment

A workflow-based solution was chosen for the ESRF because

1. A workflow is an executable data provenancedocument.

2. It encapsulated the decisions taken by an expert so the learning curve for non-

experts is less steep: “how do I use this workflow” not “how do I process this

diffractiondata”.

3. A workflow can be reused to process other data (the “R” in FAIR).

4. Workflows can be developed by experts and maintained and deployed by the

facility.

Credits: Wout de Nolf
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WORKFLOWS – USED @ ESRF before ESRF-EBS

Purpose WMS

MX workflows Automate data collection 

and processing

BES 

(Passarelle/pypushflow)

ID23-1, ID23-2, ID30A-

1, ID30A-3, ID30B

Tomwer Data processing Orange3 (ID19, BM05, 

ID11, ID16b)

Est Data processing Orange3 (BM23)

Darfix Data processing Orange3 (ID06, ID11)

Oasys Simulation Orange3

CryoEM Data processing Scipion (CM01)

Image stitching Data processing Orange3 (Opticslab)

Data policy Data mining Apache Camel 

Lima2 Online data processing oneTBB
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Many workflow engines exist – which is the best one for ESRF-EBS ?

https://doi.org/10.17226/26532

https://doi.org/10.17226/26532
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Beamline automation for MX - before STREAMLINE

Credits: Olof Svensson
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Ewoks 

automated 

execution

Ewoks 

automated 

execution

EWOKS workflows – the concept

Ewoks 

representation

(JSON)

Ewoks 

Monitoring 

database

(MongoDB)

Ewoks Web Editor,

Viewer, Runner MX workflows (pypushflow)

Darfix 3DXRD (Orange)

HT reconstruction (DASK)Ewoks 

provenance

(HDF5)

Ewoks 

automated 

execution
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Typical setup for online data processing at the ESRF

Data portal
(FAIR results including the 

workflows with DOI for 

publication)

Visualization

Persist result for 

further analysis + 

reuse

Acquisition 

control system
(Bliss, Daiquiri, MxCube)

Execute EWOKS workflow on 

• local machines (immediate feed)

• compute cluster

Credits: Wout de Nolf
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Diffraction (SAXS/WAXS): convert synchrotron data to traditional powder diffractograms

EWOKS

• images + metadata

(flux, energy, geometry)

• calibration (pyFAI)

• integration (pyFAI)

• save (HDF5)

Further analysis to be brought online in the future

Credits: Wout de Nolf



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

EWOKS supports different modes of execution

EWOKS is unique in that it supports

• Desktop (interactive workflows)

• Web (workflows as a service)

• Shell (headless execution)

• Python (integration for developers)

Credits: Wout de Nolf
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EWOKS on the desktop

Used for interactive workflows

EWOKS interfaces

• Desktop

• Web

• Shell

• Python

Credits: Wout de Nolf
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Diffraction (SAXS/WAXS): convert synchrotron data to traditional power diffractograms

Outputs

Reconstructed volumes

Inputs
Images of the sample in 

transmission + dark field images + 
flat field images + metadata

EWOKS

Credits: Wout de Nolf
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EWOKS on the web

EWOKS interfaces

• Desktop

• Web

• Shell

• Python

Used to edit and visualize workflows that don’t have graphical components

Standalone + frontend (similar to Jupyter notebooks)

Credits: Wout de Nolf
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EWOKS on the web

Credits: Loic Huder

Giannis Koumotsos

Axel Bocciarelli
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EWOKS reprocessing results for MX from data portal

EWOKS Web service can 

used by other web services

(e.g. ESRF data portal)

EWOKS interfaces

• Desktop

• Web

• Shell

• Python

Credits: Wout de Nolf
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EWOKS running from the command line

EWOKS interfaces

• Desktop

• Web

• Shell

• Python

Used for headless execution

Credits: Wout de Nolf
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EWOKS being called from Python

EWOKS interfaces

• Desktop

• Web

• Shell

• Python

Developer usage like triggering 

workflows from the acquisition 

control system.

Credits: Wout de Nolf
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EWOKS workflows in production / development on 23 beamlines i.e. 50% of ESRF beamlines 

ID01

BM02

ID09

ID11
ID10ID14

BM16

ID22

BM23
ID24 ID26

ID31

ID30

ID29BM/ID In production

BM/ID In development/planned

ID20

ID13

ID16B

BM18
BM05

ID19

ID23

ID21

ID06

Credits: Wout de Nolf
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EWOKS tasks catalog has over 360 workflow tasks today

https://ewoks.esrf.fr/en/latest/tasks/index.html
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EWOKS is a MAJOR contribution of STREAMLINE which is revolutionizing data processing!

Increase the scientific output of the ESRF

🗝 Visualize the experiment for humans

🗝 Produce domain specific results when possible, X-ray specific otherwise

⮩ Integrate scientific software in the experiment

⮩Workflow based solution (executable data provenance)

⮩Meta approach: decouple workflows and implementation from systems

https://ewoks.esrf.fr

Credits: Wout de Nolf

https://ewoks.esrf.fr/
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Probabilistic phase detection using AI/ML

PXRD 

augmented 

simulation

o Powder Xray Diffraction (PXRD) patterns are simulated and used for training a neural 

network to identify phases in a sample

• Provides a probability of presence for each phase of a specified set in a PXRD pattern (handles mixtures)

Azurite 57%

Hydrocerussite 80%

Vaterite 7%

Trains

Neural network

PXRD raw data

https://pymatgen.org/

Credits: Quentin Bruel

https://pymatgen.org/


STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

Probabilistic phase mapping of a full dataset

o The neural network can be used of a full 2D dataset

• Allows to locate the phases on the sample even though they have a low relative contribution to the signal

• Fast online analysis can allow to select the next area to scan during acquisition

AI

µXRD map in cartesian coordinates of a historical 

sample from the famous Cena fresco.Voxels represent 

the integrated intensities of the PXRD patterns.

Oriols, N., Salvadó, N., Pradell, T., Jiménez, N., Cotte, M.,  Gonzalez, V., 
& Butí, S. (2022). Carbonation of fresco mural  paintings with a dolomitic 

mortar. Cement and Concrete Research, 157,  106828 Credits: Quentin Bruel
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DEMO – try it !

https://data2.esrf.fr/investigation/1405067863/datasets
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Some tangible outcomes of WP4

1. Mail-In service for ALL techniques and beamlines

2. ISPyB is being replaced by ICAT LIMS which means all techniques can profit from the 
pioneering work for automating data processing that is done for MX

3. A new data portal has been developed to support all the features for MX and other 
techniques, with new features for managing experiments, raw and processed data

4. Workflows for automating data processing have been unified under one meta-workflow 
system called EWOKS and been deployed on 50% of ESRF beamlines. EWOKS workflows will 
enable processed data to become the main result provided to users

5. Processed data has become a FIRST CLASS citizen at the ESRF, medium term goal for 
ESRF-EBS is that all users can take home processed data after their experiment in 
alignment with the new ESRF scientific data policy
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Next Steps  - after the revolution comes evolution

1. Get feedback from more beamlines on the new data portal

2. Develop and deploy basic EWOKS workflows for all beamlines

3. Address complex data processing workflows to provide users with results

4. Improve the display of processed data for non-MX techniques

5. Improve the metadata of raw + processed data to make them FAIRer

6. Continue exploring AI/ML for processing data and driving experiments

7. Share the outcomes with the Photon and Neutron community
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Making data FAIRer – assign DOIs to paleontology data 

P

Credits: Guillaume Gaisné

Marjolaine Bodin 

Vincent Fernandez, 

Paul Tafforeau
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Spectrocrunch - example of a complex workflow producing final results on ID21

https://doi.org/10.1039/C6JA00356G
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PaNET: Photon and Neutron Experimental Techniques 
Ontology

We are working with 

beamlines to: 
• map ESRF techniques to 

PaNET techniques

• annotate technique specific 

metadata

https://bioportal.bioontology.org/ontologies/PANET

https://bioportal.bioontology.org/ontologies/PANET
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Outcomes available for all facilities to re-use

1.ALL software is under an Open Source licence @ 
https://gitlab.esrf.fr

2.Tutorials, documentation and training are available

3.We are ready to help install and run the STREAMLINE 
software. Some software already running at ALBA, 
HZB, SESAME, …
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Thank you for your attention!

Acknowledgement to the WP4 Software contributors:

Software developers:

Mael Goanach, Alex de Maria, Marjolaine Bodin, Olof Svensson, 

Ioannis Koumoutsos, Wout de Nolf, Loic Huder, Axel Bocciarelli, 

Henri Payno, Thomas Vincent, Quentin Bruel, Vincent Favre-Nicolin,
Jerome Kieffer, Pierre Paleo, Marcus Oscarsson, Antonia Beteva,

and ALL Beamline Control Unit members

Beamlines – ALL beamlines, especially those who gave feedback on the software 

Technical infrastructure division for IT infrastructure support

Experiment Division 

Business and Development Office

User office



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

Co-designed with industry: 
New high throughput routine services

Ennio Capria, Thanos Papazoglou



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

In which way the ESRF can contribute to industrial innovation?
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In which way the ESRF can contribute to industrial innovation?

By contributing to the development of new products
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Contribution of ESRF to the development of new products
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Contribution of ESRF to the development of new products
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Contribution of ESRF to the development of new products
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Contribution of ESRF to the development of new products
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Contribution of ESRF to the development of new products
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Contribution of ESRF to the development of new products

P
re

-c
o

m
p

e
ti

ti
v
e
 p

h
a
se

C
o

n
fi

d
e
n

ti
a
l 
p

h
a
se

Academic access

For publication

Long term 

collaborative 

approach; grant 

catalysed

Confidential 

access

Routine 

service

Ex-situ

Large 

number of 

samples

Ad-hoc

In-situ

Operando

Low 

number of 

samples



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

Contribution of ESRF to the development of new products
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Genesis of a new service
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Why high throughput characterisation is so important?
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complexity
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Now that we told you WHY

let us tell you WHAT and HOW

Thanos the floor is yours…



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

New High-throughput routine services at ESRF

• Beamline: BM23

• Co-designed & co-developed with Univ. 

Montpellier

• Max. capacity 4000 samples

• Acquisition time: 30s

• 160 samples/hour

• 20.000 samples in 2 years

High-Throughput X-ray Fluorescence
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High-Throughput X-ray Powder Diffraction

New High-throughput routine services at ESRF

• Beamline: ID31

• Co-designed & co-developed with BASF

• Max. capacity 66 sample holders = 1056 

samples

• Acquisition time: 1s – Currently: ~ 8s 

• 300 – 400 samples/hour

• 9000 measurements the last 16 months

• 6 unique clients in 1.5 years

• Creation of a new start-up  
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New service development process 

Design

• Idea generation and motivation 

• New services objective/strategy 

• Definition of specifications 

• Concept development, technical design  and testing
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New service development process 

Business
Analysis

• Market research to identify customer needs, preferences and trends

• Analyse competitors and assess market demand for similar services
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Market research and segmentation of HT-XRD 

How big is the market.

Market that fits us.

Our current capacity.

Our current clients/users.

Market we could reach.

Market analysis Business opportunity self - assessment tool 

• Measure the innovation maturity 

• Understand strengths and weaknesses 

• Measure the business opportunity potential 
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HT-XRD systems worldwide

Do we have competitors? 

ESRF PSI

Currently both are at ESRF
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New service development process 

Development

Promotion

• Clearly define the new service, delivery process, including infrastructure and technology. 

• Determine pricing strategy based on market research and cost analysis.

• Create prototypes.

• Conduct pilot tests with small group of users.

• Incorporate feedback and make refinements to improve the service. 

• Iterate on the design and functionality.  

• Develop comprehensive marketing strategy to promote the new service. 

• Utilize various marketing channels.
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Which is our new service?

Sample preparation Data acquisition Data analysis

A z
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Prototypes, Testing & Refinements  

The evolution!
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All parts are developed in-house!

Prototypes, Testing & Refinements  
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Prototypes, Testing & Refinements 

First commissioning on ID31
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Prototypes, Testing & Refinements 

High-quality data
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Prototypes, Testing & Refinements 

High-quality data
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New service development process 

Development

• Clearly define the new service, delivery process, including infrastructure and technology. 

• Determine pricing strategy based on market research and cost analysis.

• Create prototypes.

• Conduct pilot tests with small group of users.

• Incorporate feedback and make refinements to improve the service. 

• Iterate on the design and functionality.  

• Develop comprehensive marketing strategy to promote the new service. 

• Utilize various marketing channels.
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Reaching out efforts

Events/initiatives

• Conferences

• B2B meetings 

• On site visits

• Workshops 

• Technical days 

• Seminars & Webinars

• Training 

Communication channels

• ESRF Website

• Social Media (such as 

Twitter, LinkedIn and 
YouTube)

• Streamline Website 

• Newsflashes, Newsletter 
and cross-dissemination 

with other project channels 

(such as Giant, 

Lightsources.org & similar)

Marketing material

• Brochures

• Flyers 

• Rollups 

• Presentations

• Videos 
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Streamline Tour

• 12 events 

• 7 countries 

• >150 new contacts 
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New service development process 

Full
Launch

• Official launch the new service with coordinated marketing campaign

• Monitor the launch closely and address any issues or challenges 

• Gather insights from users for future improvements and iterations
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HT-XRD @ ESRF, Current situation and future steps

Service available to academic and industrial users since 01/2023

1 shift dedicated to HT-XRD measurements every second week at ID31  

Collaboration agreement signed with BASF – ESRF owns the IPs

Collaboration agreement with Momentum Transfer – under preparation 

ErUM – Transfer (BMBF) 3 years project, 2024-2027, is funded (DESY, BASF, ESRF)   
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Thank you!

It’s teamwork!!!
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And NEXT UP we have…Novel Access to Large User Facilities

WP3: Update user tools and administrative procedures

Joanne McCarthy, Head of User Office
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The Proposal & Experiment Cycle
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Report

Publication

Public data

Cite data DOI

Motivation for new access models - some key figures

Idea

Submitted 

proposal

Scientific 

quality

Technical 

feasibility

Safety

Approved 

proposal

Beamline set-

up

Data 

acquisition

> 80 proposals / 

reviewer / year

125 reviewers

> 2500 proposals 

/ year

Speed x >10

Streamline WP3:

- optimize existing models

- create new models

Sample 

shipping

Safety

Travel / GH

Scheduling

Travel budget 

15% overspend 

> 100 000 

samples / year

Sample 

shipped back

Data analysis 

and 

interpretation
-20%

-15%

-10%

-5%

0%

5%

10%

15%

20%

25%

Pre-EBS operation 2017 vs 2010

Most efficient way to carry out 

science and exploit the EBS?
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Enabling new access models – Community Access
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User1

User2
User3

User4
User10User10User10User10User10User10

A single proposal 

for n users

A single set-up for 

n users

Scientific synergy 

to develop tools

BAG and HUB proposals

(community access)

A single proposal 

for n experiments

Scientific synergy 

to develop tools
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From standard access models to community access

Standard BAG/HUB

 Saving time in 
submission, evaluation 
of proposals, scheduling 
beamtime and setting-
up of instruments
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Community proposals – on the beamline

Standard

Experiment 1 Experiment 2

BAG/HUB

Experiment 1

Community access proposals allow a single setup for N users and N samples/projects
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Enabling new access models – Community Access

Block Allocation Groups

BAGS

PIPIPI

PI

PIPI

HUBs

A hub of experts

PI

PI
PI

PI

PI

increase ESRF responsiveness to societal challenges

maximise impact of ESRF capabilities in specific areas

provide new scientific opportunities

expand ESRF role towards being an active facilitator for targeted communities

group community request into single or few proposals

guaranteed regular access – adjust goals, long-term plan to maximize impact

users decide priorities for maximized output and impact
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BAGs and HUBs

CommUnity Proposals

PI PI

PIPI

Block Allocation Groups

BAGS

PIPIPI

PI

PI
PI

HUBs

A hub of experts

PI

PI
PI

PI

PI

• Community-driven technique-based BAGs

• Community-driven science-based BAGs

• ESRF as a science HUB in selected areas

A BAG groups together a number of independent

Principal Investigators (PIs) working in the same 

scientific field and sharing the same synchrotron 

instrument need (same beamline, same setup).

They apply together as a consortium for a regular 

allocation of beamtime at the ESRF.

The aim is to produce the most impactful science in a 

specific field by allowing the community to share the 

beamtime and decide itself on measurement 

priorities, made easier by regular beamtime 

allocation.

A HUB groups together a number of independent

Principal Investigators (PIs) working in the same major 

scientific field of high societal relevance, who commit to 

collaborate to coordinate the beamtime use and share 

results obtained. The aim is to create a hub of 

researchers of differing expertise working in the same 

major scientific field, who are willing to collaborate in order 

to produce greater advances and more impactful science in 

a shorter time frame.

This necessitates that HUB members share knowledge, 

technology, beamtime data and results prior to 

publication.
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HUB and BAG Implementation – Rules & Guidelines

Block Allocation Groups

BAGS

PIPIPI

PI

PIPI

● Elaboration

● Consultation

● Documentation

● Web pages

● Announcement to User 

Community (4th October 2022)

● Integration in NEXT UP

HUBs

A hub of experts

PI

PI
PI

PI

PI
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Enabling new access models – Community Access Pilot Proposals

Top Gate layerHistorical Materials BAG Shock BAG Battery HUB

Accelerating Battery Characterization Using 

Neutron and Synchrotron Techniques: 

Toward a Multi-Modal and Multi-Scale 

Standardized Experimental Workflow.

D. Atkins et al. Advanced Energy Materials, 

2021, 2102694. 

DOI:10.1002/aenm.202102694
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The “historical materials” BAG

11 European teams
− ENS Paris-Saclay (former Rijksmuseum): V. Gonzalez

− Rijksmuseum (former University of Antwerp, KIKIRPA): 
F. Vanmeert

− CNR-SCITEC: L. Monico

− ESRF: M. Cotte

− Courtauld Institute of Art: A. Nevin, A. Burnstock

− Politecnico di Milano: D. Comelli

− Rijksmuseum: K. Keune

− IRCP/C2RMF: I. Reiche

− Universitat Politècnica de Catalunya: N. Jiménez

− IRCP: G. Wallez

− TU Delft: M. Alfeld

https://www.esrf.fr/BAG/HG172

Heritage-bag@esrf.fr

https://www.esrf.fr/BAG/HG172
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Ebs in practice : a smaller and brighter beam

hydrocerussitepalmierite

cerussite

100µm

Dec 2006

map size: 150×60 µm²
pixel size: 1×20 µm²
15s / pixel
1h52 for 450 pixels

Nov 2021
map size: 800×370 µm²
pixel size: 1×1 µm²
0.016s / pixel
1h18 for 296 000 pixels

• More samples

• Larger fields of view

• Higher resolution

• Better statistics

Courtesy: Marine Cotte
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The historical bag beamlines

100 µm

ID22 : High angular resolution XRD ID13 : High lateral resolution XRD

2 days every 6 months

Local contact : Catherine Dejoie

catherine.dejoie@esrf.fr

4 days every 6 months

Local contact : Manfred Burghammer

burgham@esrf.fr

• Energy: ~35 keV

• Scan range 2θ: 3 – 20°

• Analysis time: ~20 min/powder;~2 h/historical sample

• Instrumental function 2θ (FWHM of (111) Si peak) ~ 0.0027°

• Samples in capillaries

• Energy: ~13 keV

• Analysis time: ~10 min -2 h/map (15ms/ pixel)

• Beam size ~ 2×2µm²

• Samples as thin sections (preferable) or cross-sections

 precise and sensitive detection of crystalline phases,

their identification, and the characterization of their

microstructural and structural properties

 stratigraphical distribution of crystalline phases at the

micrometer scale
Courtesy: Marine Cotte
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The “historical materials” block allocation group: a high throughput!
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ID22 ID13 ID22 ID13 ID22 ID13

2021-II 2022-I 2022-II

ID22 ID13 ID22 ID13

2023-I 2023-II

Before BAG or with standard proposal: 
~<30 samples/ experiment

The success of the BAG relies on the capacity to analyze tens of samples per experiment. 

Courtesy: Marine Cotte
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The “historical materials” block allocation group: a very efficient way to train new users

FR

IT

SPESRF

BE

France, 22

Italy, 11

Belgium, 8

The 
Netherlands, 

3

Switzerland, 
3

Spain, 3

Indonesia, 1

Croatia, 1 USA, 1 Austria, 1

UK, 1
BAG gives an easy access to beamtime, in particular to new users, 

who can be trained by working with expert users

Courtesy: Marine Cotte
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Some recent outcomes of the Historical materials bag

Picasso’s Femmes
M. Ghirardello, Microscopy and 

micro analysis  

Carbonation of fresco 
paintings,  N. Oriols, Cement 

and Concrete Research

Black stains on the passepartout of 
Codex Atlanticus Folio 843 by 

Leonardo da Vinci,  N. Guarnieri, 
Scientific Reports

Architectural Bricks from 
Khorsabad and Susa Sites: 

Characterization of Black Glazes,  
E. Beauvoit, Heritage

Cadmium yellow degradation in 
Miro’s paintings,  N. Gomez 

Lobon, Heritage Science

Since first beamtime in 2020-II:
• 14 publications
• 25 oral presentations
• 15 posters

Courtesy: Marine Cotte
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THE “SHOCK” BAG

The Shock BAG coordinates and promotes access to high-resolution X-

ray imaging for the study of materials under rapid and extreme 

loading. The BAG pools together shared equipment, personnel and 

expertise to underpin and enhance the science at the intersection of X-

rays and dynamically-compressed matter.

The combination of the research tools grouped in the BAG will enable 

us to generate and probe the properties of matter at extreme 

conditions, from damage in composites panels,

to the physics of earthquakes, to the formation of asteroids in the early 
solar system.

Courtesy: 
Alexander Rack
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SHOCK BAG: Partners

William Proud, Simon Bland

Daniel Eakins, David Chapman, Clive Siviour

Pascal ForquinArnaud Sollier Thibault De Resseguier, Laurent Berthe

Jiri Pachman

Jörg Grenzer, Dominik Kraus Francois Renard, Benoit Cordonnier Neil Bourne

Amitay Cohen

David Levi-Hevroni
Georg Ganzenmüller

Minta AkinFabrice Pierron

Nick Hawker, Hugo Doyle

Courtesy: Alexander Rack
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SHOCK BAG: Platforms

Eakins & Chapman, 

RSI 85 (2014)

single-stage

gas gun

Split-Hopkinson bar

Cohen et al.

J Instrum 2018

pulsed-

power

energetic materials

Yanuka et al.,

J Appl Phys 2018
pulsed laser

Olbinado et al.,

J Phys D 2018

Courtesy: Alexander Rack



STREAMLINE has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 870313.

SHOCK BAG @ ESRF and the EBS

“We have at ID19 now a unique combination of loading platforms which can be coupled to our high-

speed X-ray imaging facility. Elsewhere in Europe there is nothing like that, and the BAG allows us to 

gather the corresponding user community to fully exploit these unique capabilities.”

Alexander Rack (ID19)

“Research using this equipment ranges from finding how impact triggers earthquakes to improving 

materials for industrial applications. We work with a number of different industries, civil aerospace for 

example, or automotive….

What the Shock BAG allows us to do is to offer these platforms to the wider community so they don’t 

have to build them, and also to provide expertise in the operation of those systems.”

Daniel Eakins (Oxford, UK)

“Video about the BAG: https://youtu.be/s3uDECwnFrw

#EBSstories New SHOCK Beamtime Allocation Group at the ESRF 

https://youtu.be/s3uDECwnFrw
https://www.youtube.com/hashtag/ebsstories
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A 3-year program to accelerate battery research using synchrotron techniques 
and perform advanced characterization of chemistries & reactions at multiscales

Goal : improve performance, durability and safety ; invent batteries of the future.

2021-2024 - 20 beamlines

8-10 experiments every 6 Months

70 researchers from CEA and partners

Phase 2 =  a European consortium

Correlative multimodal 
characterization techniques

THE PILOT BATTERY HUB – MULTI-SCALE, MULTI-TECHNIQUE TO SEE THE INVISIBLE IN BATTERIES 

Courtesy: Sandrine Lyonnard
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ScientificHighlights

Quantitative beam evaluation
ACS Energy Letters 2022, IF = 22

Charge dynamics in anodes during relaxations 
Adv. Energy Materials 2023 (IF = 28)

New modes of beam access and cooperation 
Advanced Energy Materials 2022, IF = 28

Where do defects come from in real cells
Energy & Environmental Science, 2024, IF = 32.5

Publications Numbe

r

Published 8

In review 7

To be submitted (in 3 

M)

13

Many more in pipeline!

Crucial information was obtained in the hub towards safer, cost-effective, higher energy density, and more sustainable batteries
Degradation and safety studies
Properties of new materials as solid state electrolytes
Operando investigation of model and real (commercial) systems
Studying batteries beyond Li-ion and current chemistries

Unified structure of layered oxide cathodes
Energy & Environmental Science, 2024, IF = 32.5

Cover of 
the 

journal

Mean IF of HUB publications > 20

Courtesy: Sandrine Lyonnard
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The Human Organ Atlas Hub (HOAHub)

Creation of a physical and virtual Hub which uses HiP-CT to scan whole human organs with 

local cellular resolution, producing a ‘’Human Organ Atlas in Health and Disease’’.

➢ Advance biological, medical and computational fields

➢ Provide anatomical training resources

➢ Set a new Gold Standard for validating CT, MRI and 3D histology

➢ Enable new clinical insights and potentially improved diagnosis

➢ Data re-use to support clinical AI/ML learning systems 

GOALS

EXPECTED 

IMPACT
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The Human Organ Atlas: a new insight into the human body

HUMAN ORGANS ATLAS
Already over 40 groups worldwide collaborating to 

provide samples and utilise/share the results 

COVID-19 affected lung:

Blue: Airways

Red: Still functional 

blood vessels

Orange: Clotted blood 
vessels 
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What is the HOAHub? 

Our Vision: To create a synergistic interdisciplinary group 
exchanging ideas, best practice, physical and software resources 
to make a highly efficient pipeline for HiP-CT, from autopsy to 
biomedical impact, solving some of the most relevant global 

biomedical questions

Shared results, methods, 
hardware & software

HOAHub: 
HiP-CT 

Beamtime

s

1. Biological 

and 

Biomedical  

Challenges 2. Sample 

provision/ 

preparatio

n

HiP-CT 

Technique 

Developme

nt

3. Correlative 

Imaging 

Tech. 

Development
4. Data 

Infrastructu

re

Reconstructi

on 

Techniques

5. AI 

Segmentatio

n  and 

Quantificatio

n

6. 

Modelling

7. Train 
New Users

Courtesy: Peter Lee

Ca. 80 organs to date: 28 lung/lung lobes, 16 brains, 24 kidneys, 
21 hearts, 2 livers, 2 spleens, 8 prostates, and hundreds of local 

cellular level resolution zooms …
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Were does all data go?

Walsh et al Nature Methods ‘21; Xian et al, Scientific Data, ‘22, Brunet et al, Nature Protocols, ‘23

https://human-organ-atlas.esrf.eu/ : An open-access database developed as part of the EU project 

PaNOSC

Courtesy: Peter Lee

https://human-organ-atlas.esrf.eu/
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Report

Publication

Public data

Enabling new access models – Fast Access

Idea

Submitted 

proposal

Scientific 

quality

Technical 

feasibility

Safety

Approved 

proposal

Beamline set-

up

Data 

acquisition

Sample 

shipped back

Data analysis 

and 

interpretation

Sample 

shipping

Safety

Travel / GH

Scheduling

Cite data DOI
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Fast Access

Sample feasibility and short 

measurements

• Assess experiment 

feasibility

• Assess sample quality

• Short measurement to 

complete publication or 

thesis

• Short measurement not 

justifying STD proposal 

(<1 shift)

Hot topics

• Scientific projects of very 

high scientific or societal 

importance

• Fast access primordial 

(societal importance 

(COVID), time pressure 

(Hayabusa), competition)

Standard measurements

• Out-of-deadline call for 

measurements with fixed 

set-up

• Maximise number of 

research groups that can 

be served by the facility

• Optimise output vs 

beamtime

• Samples for setup, rather 

than setup for samples

Challenging for an international facility with country balance obligations, but vital to maximise impact and output

Formalise existing solutions so they can be accounted for and reported properly
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ENABLER: New EBS eXperiment Tool – User Portal   “NEXT-UP”

☼ Update existing workflows 

☼ Integrate new workflows

☼ Facilitate and enhance user experience

☼ Manage higher throughput

☼ Modern and easy to use interface 

☼ Change technology for future proofing

☼ Modularisation of functionalities

☼ Restructure of database architecture

Update of user administrative procedures ESRF USER PORTAL replacement

Integrating all 
ESRF user 

processes for:

Modern needs

Expectations

Capacities
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NEXT UP: Why and how are we changing the ESRF user portal

152 

Items
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NEXT UP: Why and how are we changing the ESRF user portal

➔Co-existence:

➔Modularisation of the functionalities:

NEXT UP

SMIS

➔Technologies:
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NEXT UP: New user experience
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NEXT-UP Release 1

Release 1 of the new platform on 24th May 2024

Proposal submission of all proposal types

Draft and submitted proposals lists

New sample sheets for all proposals

Proposal reports for MX BAGs

User profile with “My Publications” list

Real-time saving of data entered in web forms

Multiple draft proposals

Alternative Contact for proposals (same rights as the Principal Investigator)

Correct labelling of new, continuation or resubmission proposals.

Updated proposal form content, including new questions on user team resources.

Updated sample sheets, including new questions.

Past ESRF beamtime activity of proposer team, with status of experiment report 
submission.

'My Publications' tool to automatically populate the publications section of a 
proposal (publications must already be in the ESRF Library database)

New MX BAG proposal & annual report submission workflows – simplified, stats 
provided to proposers from database (beamtime usage, participants, 

publications), report uploaded as pdf.
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