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SOLEIL Synchrotron SOLEIL, in a nutshell

SYNCHROTRON

A high-technology facility at the service of research, major national challenges and industry

172% 28%

» Storage ring 354m, 2.75GeV
» 29 Beamlines, covering 9 orders of magnitude in energy

» Decision to build the facility made in 2000
» Open to external users in 2008

» Overall construction budget ~600 M€

>

>

Annual budget ~63 M€
~450 staff members

October 17, 2022 — Open Science & Data at SOLEIL 3



"&LE]L SOLEIL, a Multidisciplinary Research Infrastructure

“SYNCHROTRON
Medical diagnosis
C Atomes Users (2017-2021)
i Molecules
. - .

heritage (= @ Clusters Biology and Health
Instrument- ey o Energy
-ation sixs L g4 wclA

Materials ‘ .
Physical sciences
and engineering
Food Earth science and 350
G environment

Human and social 300

sclences

ROCK

ANTARES

SWING

AMBA e METROLOGY

Geophysi
eophysics Astrophysics and 300

astrochemistry

Astrophysics /
astrochemistry : Pharmacy

SILEIL ‘s conhibution to uae

ASTROPHYSI/

Environment

per year : ~5.000 hours of available beamtime for users
~ 1.200 experiment proposals, <50 % accepted

2021 : 3.500 user visits + 650 remote
700 publications

October 17, 2022 — Open Science & Data at SOLEIL 4



SOULEIL
SYNCHROTRON
Towards an explosion in the data
production

= Flyscan acquisition : multi-techniques /
multi-detectors, fast, synchronous

= High-rate and high-volume detectors
= More automated Beamlines

Detector Performance (MB/s)
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SOLEIL : Increasing Data production

Raw Data:
Past and projected data production

14

12

[
[+] (=]

Petabytes
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2010-2020 : Amount of data stored
2021-2023 : Projection based on BL scientists' responses to a survey

4.5 Petabytes stored until 10 October 2022
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SOULEIL

SYNCHROTRON

TDR in progress = SOLEIL I

®» Addressing new scientific and societal challenges

Advanced Materials

Biology & Health

Sustainable Energy

I straight section.

straight section.

Earth & Environment

Horizontal beam size in a

Horizontal divergence in a

Diamond-lI
136 Didcot, United Kingdom

53 Product of the horizontal
l size and divergence of the
electron beam in a straight
section in pm.prad.

MAX IV
330 u Lund, Sweden

BESSY IlI
Berlin, Germany

106

‘ Upgrade de SOLEIL
SO LE| |_ ‘ SO LEl LIl 53 S:igt'-'/:uzin,eFrance s ./157 '< \S/:ﬁ;;nl Svitzerland
0.6 0.6 <10 pm x 10 pm
0.4 B — 04 ° /
02 02 ALBA ELETTRA-2.0
Beam E 0 -~ . - E 0 o 149 < Barcelona, Spain 212 ‘ Trieste, ltaly
SIZES o2 o2 ESRF-EBS
'°'4” 0.4 o 135 _ Grenoble, France
-0.6 -0.6
-0.6 -04 -0.2 0.2 04 0.6 -0.6 -04 -0.2 X (gm) 0.2 04 0.6
EXPERIMENTS UP TO NANOSCALE EXPERIMENTS UP TO STUDY OF DEVICES
10,000 TIMES FASTER RESOLUTION 1000 TIMES MORE IN REAL OPERATING
\ SENSITIVE CONDITIONS /
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SULEIL

CHROTRON

Photon and Neutron Facilities towards Open Science and Data
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\‘ . age o= i
",QiElL Open Science and the PaN Facilities : along story

CHROTRON

pandataw =>» A template for Data Policy (https://doi.org/10.5281/zenod0.3738497) establishing common principles,
(INFRA-2010-3.3) adopted progressively according to the context of each facility

pnea- pnee. BIE @10 R PAPS o

2019 2020 2021 2022

\§
Cluster of 6 ESFRI \\\ﬂ“ 10 PaN national
PaN Sources + EGI [PaNOSC & ExPaNDs Ris +EGI

European Open Science Cloud Photon
and Neutron Data Services

Policies Data Acc

Software Catalog
AAl
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https://doi.org/10.5281/zenodo.3738497

SOLEIL PaNOSC and ExPaNDS H2020 projects

e ) 20 L eom | o2 |02

PaNOSC  HENNEREEEEEEEEEEEEEEEEEENEEEENEREEEEENNNEEEEEEEnN
ExPaNDS ENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENS
N
N ExPaNDS
p a European Open Science Cloud Photon
"hg;‘;’r‘;'c'?e:i:tcrl‘:; d and Neutron Data Services

EU Call HORIZON 2020 INFRA-EOSC-04 HORIZON 2020 INFRA-EOSC-5B

Description Cluster of ESFRI PaN Sources EOSC PaN Data Services

Partners ESRF, ILL, ESS, EU-XFEL, CERIC-ERIC, ELI-DC, DESY, ALBA, DLS, ELETTRA, EGI, HZB, HZDDR,

EGI MAX IV, PSI, SOLEIL, UKRI
Observers GEANT EU-DAT National RI's

Linked 3" Party

DESY STFC CESNET

Start — End (Duration)

2018-12-01 — 2022-11-30 [4 Years]

2019-09-01 — 2023-02-28 [ 3 ¥2 Years]

Coordinators

A. Gotz, J. Bodera

P. Fuhrmann, S. Servan

Budget 12 M Euros 6 M Euros

Home Page PaNOSC.EU ExPaNDS.EU

Twitter @PaNOSC_eu #PaNOSC @ExPaNDS_eu #ExPaNDS
GitHUB github.com/panosc-eu Github.com/expands-eu

PaNOSC and ExPaNDS projects have received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreements 823852 and 857641, respectively.
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SULEIL

CHROTRON

SOLEIL towards Open Science and Data
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SOLEIL SOLEIL towards Open Science and Data

SYNCHROTRON

SOLEIL Data Management Policy established in consultation with SOLEIL Users and Beamlines’
Scientists, with the support of CNRS experts in research data management.

Encouraging and helping SOLEIL Users and Scientists to produce FAIR data
Findable, Accessible, Interoperable, Reusable

NNNNNNNNNNN

« Open data as possible, closed data as necessary »

fYingB =

ADDITIONAL
RESOURCES

— Applicable to data obtained via public research conducted at SOLEIL

— Long-term storage of raw data and metadata
up to 5 years (striving for up to 10 years)

— Curated in well-defined formats (HDF5/NeXus) FOA% 1&, iy
— With a unique persistent Identifier, DOI i

— Access via an online data catalogue

— 3+1+1 years embargo; open access after the embargo

— CC-BY-4.0 license

|+

READ ALSO

P
Q'

The experimental team has to establish a data management plan (DMP) and to ensure the completeness of the metadata.
SOLEIL committed to provide means for the capture of metadata, for the reduction and processing of raw data.

October 17, 2022 — Open Science & Data at SOLEIL 11


https://creativecommons.org/licenses/by/4.0/
https://www.synchrotron-soleil.fr/fr/file/11309/download?token=GzVj3CBN

SOLEIL SOLEIL towards Open Science and Data

SYNCHROTRON

- 5 axes :

1. Data Qualification
« Data Management Plan (DMP)
3. Data Curation *Metadata

 Raw data and associated metadata

kept for up to 10 years

« Shared storage and computing
infrastructures

2. Open Data Management
« Standard data format
Implemen- - Unique persistent identifier (DOI)
tation of the * Online Data Catalog
SOLEIL Data
Polic *Embargo : 3+1+1 years
y *Open Access after embargo
« CC-BY Licence

4. Data Exploitation

* Remote Data Analysis Service

5. Communication

* Training Platform

N\

A 3 "

ExpaNDs : P2NOSC FITS

i, o LEAPS
INNOV —&)

- based on international and national collaborations, projects and services,

- and in coherence with European and national initiatives o - e e .

October 17, 2022 — Open Science & Data at SOLEIL

0 Inist/=iims,
< omp OPIDoR

——

12

12


https://creativecommons.org/licenses/by/4.0/

SULEIL

SYNCHROTRON

Data Management

IE
©
QO
)
—
0
=

1-

Data Qualification

v" Up to now, Recommendation to scientists
to use the DMP-OPIDoR tool with existing
templates

v' Soon, a PaN DMP template

and Neutron Data Services

ExPaNDS

European Open Science Cloud Photon

D2.4 deliverable

= a SOLEIL DMP template to be
developed on PaN DMP basis

0 - Before proposal
submission

$

Typically knowledge of instrument scientist or
RDM team (static parameter)

1 - Proposal submission

Typically knowledge of the user, with support
by the facility administration and RDM team.

planning

saseyd diNd ¥ 8yl

2 - Accepted experiment

Typically knowledge of the user, with support
from the facility administration and instrument
scientist.

processing / analysis

3 - Data Collection / Data

Typically knowledge of the user, with support
from the instrument scientist.

|

v Currently : Collected by different tools
depending on the Exp. Lifecycle Stages;
SOLEIL naming use

v' Standardization of PaN
MetaData at each
Exp. Lifecycle Stage

=» PaN Standardized Metadata to be
implemented and gathered in the

ExPaNDS

European Open Science Cloud Photon
and Neutron Data Services

D2.7 deliverable

SOLEIL Data Catalog

Lifecycle - -
Phas\é [ Propose ]—>[ Schedule ]—»[Expenment]—b[ Store Publish
(" People N N /0 Parameters \ ( \ 4 N 7 I
* Instrument e Values * Software
*  Technigue + Sample i * Location * Parameters * Journals
«  Subject pe * Time . * Results
Information . i:rJ S » Conditions «  Experiment * Format s Datainputs e Analvsis
. FunZing e Setup conditions e Sjze « Data . Citat‘i’ons
. Prior * Simulations * Instrument » Structure outputs
settings . p * Provenance
research «  Calibration rovenance
\o_Righs _J \_ AN J VAN AN J
C N O N N O N N [ ™)
IT System User Office Scheduling Instrument Data Analysis Publication
v System System Control Repository environment management
& 7 /N J /N AN S

Metadata collected and information systems in the stages of the
experimental lifecycle

October 17, 2022 — Open Science & Data at SOLEIL 13



https://dmp.opidor.fr/
https://zenodo.org/record/6821676/files/ExPaNDS%20D2.7%20Final%20recommendations%20for%20FAIR%20Photon%20and%20Neutron%20Data%20Management%2007-07-2022.pdf?download=1
https://zenodo.org/record/5636096#.YdsiD_7P1PY

SOLEIL 2- Open data management

SYNCHROTRON

NeXus/HDF5 recommended since SOLEIL opening

« Used systematically at 15 SOLEIL Beamlines; depending on the context (instrument, etc.) at the other ones
\\

- Now widely adopted at PaN facilities, and supported by p}anosc ExPaNDS

photon and nevtron European Open Science Cloud Photon
open science cloud A
and Neutron Data Services

SciCat under implementation at SOLEIL

oooooooo

| | ",__E_l*j““' Ly €% ) sl MAXTN . )
§C I Qat O Q e n S_o u rC Q P r O I eCt Paul Scherrer Institut European Spallation Source A JOIned by S %JE‘ETIR!T;

v" View Public Data (without authentication)

v Find, Filter, Generate DOI (after authentication)

i : My Data Public Data
— -

nnnnn = Cew MyData PubicData Al | Archiable Retevable WorknProgess  SystemError  User Ermor

(@)
©
©
+—
©
@
D
©
(A
o
=
c
@)

N/
panosc ExPalND3 o ynified access to PaN data catalogues ® EOSC Service

°°°°°° d neutron European Open Science Cloud Photon
open science cloud

and Neutron Data Services
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https://scicatproject.github.io/

SULEIL 4- Data Exploitation

SYNCHROTRON

v Providing remote data analysis services in a web browser with access to :

v  VISA - Experimental data, Analysis software, Compute infrastructure, Support (IT & scientific)
Platform

originally
developed by ILL

v' Users can :

create their own virtual working environment simply by using a web browser;

access datasets and benefit from the same computing resources as if working on site;
have the latest version of the analysis program without having to install it, download it, ..
Jupyter notebook environment

v' Adopted by

N/ c ExPalDs v' Team members can also :

panos . : . . . .
noton ndnetron o Openece oud htn - join a secure work environment, provide support and enjoy real-time collaboration.

and Neutron Data Services

=>» Being installed for SOLEIL Data Analysis Services

The VISA Platform:
Virtual Infrastructure
for Scientific Analysis

9]
()
=
>
S
)
0p]
2
7))
=
©
C
<
@©
—
©
A
o}
s}
o
=
)
o

& Youlube T3

; X 1 5 ‘
https://bit.ly/VISA-video Testing SOLEIL (SAMBA Beamline) XAFS data analysis

software on a VISA instance
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https://bit.ly/VISA-video
https://www.synchrotron-soleil.fr/en/beamlines/samba

SOLEIL

SYNCHROTRON

5- Communication

c #& pan-training.eu/materials B Q 1 % » 0O

Catalogue Log in

ExPaNDS PaN-training : A centralized platform to collect

European Open Science Cloud Photon

andNetron Data Sevces our distributed knowledge, documents, training, ...

Catalogue =~  E-learning  Events  About -

\ pate Added Subscribe ~ © What are materials in this catalogue?
p\a\/{l\OSC and share them e .
nezeiii. From the ELIXIR and SINE2020 platforms e P

absorption spectroscopy
<« Previous n 2 3 4 5 Next—

crystallography 1

extended x-ray abserption f...

<« C @& pan-training.eu B Q 1 % » 0O ° : imaging

inelastic scattering

Report on status, gap analysis and roadmap towards harmonised and federated metadata
catalogues for EU national Photon and Neutron RIs

Report on status, gap analysis and roadmap towards harmonised and federated metadata catalogues for EU national Ph
N oton and Neutren RIs

Catalogue Log in
macromelecular crystallography

Catalogue ~ E-learning Events About - neutron diffraction Keywords: expands

neutron scattering 1 Resource type: Document

Show more scientific topics A
Target audience PaNOSC search scoring
Tt illustrates how the Scoring service is designed, how to deploy it and integrate it with the local data catalogue system
Search PaN training PaN Communit 51 and the PaN Search api
Phi ) PaN-T x 4+ v ] X s
aN-Training e-Learning hosc

P z z 5

2« X @ e-leaming,pan-training.eu B L w *»00

Traini

The training catalogue for photon & neutron science.

Catalogue ¥ e-Leamming ¥ Events About ~

Materials Workflows Providers

Find instructional material from institutes around Europe. Find ¢ { i L

We have materials, events and - workflows.

o
=
c
S
®©
@
-
o
=
=
©
| -
I—
o
c
=
)
=
=
S
S
=
o)
@)

Login
D Access . Welcome to the e-Learning platform P
Courses E-L g C
[ — -
e a rn I n 0 u rs e S This e-Learning platform hosts free education and training for scientists and students.
o Online interactive courses on the theory of PaN science Below you will find courses on both the theory of photon and neutron scattering
\ k { PaN-wiki along with experimental data reduction and analysis. and how to use python code or software for data reduction and modelling. Password
® Practice data reduction and analysis.
& Run fupyter notebooks remotely. Search courses ﬂ
Log on < Jupy v carCh cones ] Remember
usemame

Available courses

Lost password?
Log in using your
account on:

and others : Workshops for Users (as EOSC, an asset for Science), etc. beliuon Seaenng ibisry

Login

Introduction to Neutron Reflectometry Fitting

Introduction to Neutron Scattering

Cinad o
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https://indico.esrf.fr/event/5/

SOLEIL

SYNCHROTRON

GTS Project
v' CNRS & GENCI
v Equipex+ / PIA3

v' Started in June
2021

v' 2022, in "pre-FITS"

phase
SOLEIL Data > 3 years :
= Copy => IDRIS

3- Data Curation

=>» Implementation of a distributed infrastructure hosted in low carbon
environmental conditions

=>» Federate the services and know-how of the 2 CNRS computing centres

(IDRIS and CC-IN2P3)

=  Secure archive

-> CC-IN2P3/
(

LEAPS-INNOV project
=> new strategies for
data reduction and
compression

-

LEAPS-INNOV has received funding from the European
Union “s Horizon 2020 research and innovation
programme under grant agreement no. 101004728

data available, dissemination and enhancement
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Internet

@
Cloud
data accesss

WLEIL

SYNCHROTRON

Data processing
and analysis

&
}\QIIINEPB

Archive and
“cold” data

e FITS..
Centralized l d
storage and Lociofr']:;:j:ig:gan
t 133331

cr::‘opuurclgf resources 1333 CCPU

“Hot” data Calculations

reduction, 15t analysis and
simulations

Cloud
data access

@
Internet
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SOLEIL

SYNCHROTRON

v' EOSC portal (https://eosc-portal.eu/) :
SOLEIL registered as a potential service provider

EDSC Portol - A goteway to information ond resource:

!

Medical & Health Sciences

R

Generic

&

Social Sciences

EOSC
Access the EOSC Portal Cotologue & Marketploce

Scientific Domains

s

Engineering & Technology

Humanities

43

Other

Categories

e

Natural Scie

Sl

Agricultural S¢

=» SOLEIL data services to be available at the EOSC Portal,
in the example of other PaN facilities

< G @ marketplace.eosc-portal.eu/providers/soleil?q=Synchrotron+ SOLEIL

e x 00O :

EUROPEAN OPEN =
SCIENCE CLOUD

— ]

Synchrotron SOLEIL

All resources v‘ Q ‘

! Providers » Synchrotron SOLEIL
L 4
'
Y SOLEIL H
S L E] L Synchrotron SOLEIL
SYNCHROTRON

Browse resources

Website  Legal status : Private Company Life cycle :
Operational
Ask this provider a
question

ABOUT DETAILS

SOLEIL and EOSC

PaNOSC Software Catalogue
NOSC Sof og
ajNdate
Organizatian: Institut Laue Langevin
b Provided by: Phaton and Neutron Open Science Cloud
(0.0/5) Oreviews

Add to comparizon

Webpage Helpdesk e-mail

{31 ) Resources > Aggregators & Integrators ) Aggregators & Integrators » Software » PaNOSC Software Catalogue

A catalogue of data analysis software used by the phaton and neutran community.

EURDPEAN DPEN )
Diamond Remote Desktop All resour... v | Q My EOSC Marketplace v
29 * SCIENCE CLOUD
Resources » Processing & Analysis + Data Analysis ) Image/Data Analysis » Dismond Remote Desktop
Diamond Remote Desktop
Access the res
A data analysis gateway for Diamond visits
Organisation: Dlamond Light Source Ltd. B OPEN ACCESS
(0.0/5) O reviews Add to comparisen Add to favourites.
Webpage Helpdesk Helpdesk e-mail sk 2 question about this resource?
ABOUT DETAILS REVIEWS (0]
EUROPEAN OPEN ‘ ‘
Allresour... v | Q Iy EOSC Marketplace
SCIENCE CLOUD

Access the reso

I FULLY OPEN ACCESS

add o Fovourites

Ask a question about this resource?

v EOSC Association (https://eosc.eu/) : SOLEIL observer

v' EOSC-France College : SOLEIL member

EUROPEAN OPEN
SCIENCE CLOUD

-]

PSI Public Data Repository

Resources ) Sharing & Discovery » Data » Scientific/Research Data o PSI Public Data Repository

PSI Public Data Repository
PAUL SCHERRER INSTITUT S L D R T
Public DOI datasets access
Organisation: Paul Scherrer Institute
(0.0/5) 0 reviews

Add to comparison

Webpage Helpdesk e-mail

ABOUT DETAILS REVIEWS (0)

Alanding page server for publically accessible DOI datasets at PSl. The purpose of this service is to offer PSl and external users
convenient access to datasests published at PSI, by providing a simple graphical interface. A DO is attached to each published
data and constitues a unique URL linking to the PSI Public Data Repository, where the end-user can find the datasets description. @

Add to Favourites

All resour... v | Q My EOSC Marketplace v

Access the reso

B FULLY OPEN ACCESS

Ask 2 question about this resource?

SCIENTIFIC CATEGORISATION

Generic

Examples of Data Services of PaN facilities
available at the EOSC portal
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https://eosc-portal.eu/
https://eosc.eu/

\4/ .
SULEIL Conclusion
SYNCHROTRON
v Allong road since the first discussions to establish a SOLEIL experimental data policy
v" Involving Users, Scientists and IT staff at the early stages.

v An action plan based on international and national collaborations, projects and shared services,
and in coherence with European and national initiatives :

not reinventing what is done elsewhere and building on joint efforts

Next Steps :

 Make SOLEIL Experimental Data Policy a reality at all Beamlines

» Deploy SOLEIL Data Services at all Beamlines
 Make SOLEIL Data Services available via the EOSC portal

« Upcoming MoUs to continue the collaborative works

 Sustainability of PaN Data Commons could be managed within LEAPS (the League of European
Accelerator-based Photon Sources ) and LENS (the League of European Neutron Sources) frameworks

* With EOSC support in the Open Science and Data process

« Data Repository certification under consideration

l l October 17, 2022 — Open Science & Data at SOLEIL 19



VM,
SOLEIL
SYNCHROTRON

Thank you for your attention !




