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X-RAY AND NEUTRON AT THE HEART OF THE GIANT INNOVATION CAMPUS

renoble Innovation for Advanced New Technologies

i 3 European research institutes, members of EIROforamnI the
Institute for Structural Biology, at the heart of GIANT, the camp
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THE ESRF: BRINGING NATIONS TOGETHER THROUGH SCIENCE
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France 27.5%

Germany 24.0%

Italy 13.2%
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Russia 6.0%

Benesync (Belgium, The Netherlands) 5.8%

Nordsync . 5 0%

(Denmark, Finland, Norway, Sweden)

Spain 4.0%

Switzerland 4.0% 10 OOO 4 52 OOO 10 30%

7 ASSOCIATE COUNTRIES O _ » _

Austia L7506 Scientific Nobel prizes = Publications each ERC grants based Of research with
' visitors each year year on ESRIEBS | industrial partners

Israel 1.75%

Poland 1.00%

Portugal 1.00% 6 GeV 844m 46

IndiaA 0.66% Synchrotron | Circumference of Beamlines

Czech Republic 0.60% the storage ring

South Africa 0.30%

Page 3 ESRF-ILL summer Student school | 2 September 2024 | Jean Daillant The European Synchrotron | ESRF



1994 - 2024: PIONEERING SCIENCE, ADVANCING KNOWLEDGE

19881994 - USM1994 1 JANUARY 2009 SEPTEMBER 2024

ESREF, the first8generation ESRF UPGRADE PROGRAMME  Delivery ofESRfEXxtremely 30 years of operation
synchrotron 11 European (20092022) launched by Brilliant source(EBS), a game 4 years of successful operation
countries joining forcestoopen G KS 9{ wCQ& Hwm LI NEhsh§erIh©fRstpfadinkd S & & of ESREEBS
new vistas for science UP PHASHdelivered in 2015 generation of higkorilliance

on time and within the budget X-ray source

BRINGING NATIONS TOGETHER TO ENABLE SCIENTIFIC EXCELLENCE AND TO ADDRESS GLOBAL CHA
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ESRF MISSIONS AND COMMITTMENTS

#% Bring nations together through SCIENCE

#% Pioneer science to serve the international community for

~ the advancement of KNOWLEDGE and to tackle key global "I i Svam—
challenges: HEALTH, SUSTAINABILITY i S, a

Design, construct, operate and develop stafethe-art X , :
ray facilities and provide value to all partner countries: NEW ===
SCIENTIFIC OPPORTUNITIES, NEW TECHNOLOGY J

4 Foster the use of -RAYS FOR INDUSTRY from partner
countries to strengthen EUROPE COMPETITIVENESS

#% Train and inspire the YOUNG GENERATION OF SCIENTISTS\\

ENGINEERS AND TECHNICAL STAFF
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SYNCHROTRON LIGHT: ELECTROMAGNETIC WAVES

THE ELECTROMAGNETIC SPECTRUM
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ELECTROMAGNETIC WAVES

Antenna
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SYNCHROTRON RADIATION

AlLienartWiechertpotential for anacceleratedcharge:

Vv — q 1 1 A — q 1 v
~ 4megc? 1 —nwv/c R(to)’  4mec? 1l —nwv/c R(to)
AElectricfield:
qg 1 1
E= s x [(n—v/c) x a

4reoc® R (1 —n.v/c)

APurelykinematiceffect, the retarted time of the particle
islongerwhenit is moving(fast)towardsthe oberver.
v/c = 0.999907

ADopplereffect, factor m*c*/E? F 1.44x 10’ MhXrays.
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SYNCHROTRON STORAGE RINGS

1975

T L0t —

Double Bend Achromat ESRF: 1st thirgeneration ESRIEBS: 1st highnergy
ChasmarGreen Lattice  synchrotron light source 4th-generation synchrotron

General Electric

oﬁ‘f/\o
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ESRF-EBS LATTICE VS. PREVIOUS ESRF-DBA LATTICE: DBA 2 H/BA
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ESRF-EBS LATTICE VS. PREVIOUS ESRF-DBA LATTICE: DBA 2 H/BA

u Previous ESRF lattice (cell)
Double Bend Achromat X/ M (2 dipoles +8 quad. +7 sext.) per cell
ID length =5 m (standard) / 6m / 7m

u EBS lattice (cell)
Hybrid 7 Bend Achromat31 M (4 dipoleslg +3 dipole-quad +16 quad.,6 sext., 2 oct.)
ID length=5m

\ v/

oy . o
Dipole-quadrupoles
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31 magnets per cell instead of 1
32 cells (arcs) with 4 girders eac
6 sextupoles instead of 7
Longer and weaker dipoles
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. ESRF-EBS NEW FEATURES
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ESRF UPGRADE PROGRAMME
AND
EBS ENABLED FEATURES

NEW Multiscale (mm nmm- nm)
NEW Pumyprobe experiments
NEW Superior time resolution
NEW Conditions: extreme (T,P),
in-situ, operando, invivo

NEW Capabilities: energy
resolution, sensitivity, throughput,
aSt SOUAODAGEX

NEW Operation Standards: ML for
accelerators and beamlines,

control, Al for data management
and analyses

i
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ESRF TECHNIQUES

SPECTROSCOPY

X-ray fluorescence

SCATTERING

Small angle scattering X-ray absorption

near-edge structure

Extended X-ray
absorption fine structure

IMAGING

Nano/micro tomography

Resonant X-ray scattering

Inelastic scattering
Powder diffraction

Surface diffraction

= : —tn v/ Phase-contrast tomography
Protein crystallography /- -\
7

m Hierarchical tomography

: ==
Laminography —

e Y ——)
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ESRF-EBS: HOW DOES IT WORK?
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THE ESRF: A GIANT MICROSCOPE FOR FUNDAMENTAL, APPLIED & INDUSTRIAL RESEARCH

ESRFHEBS
EXTREMELY BRILLIA
SOURCE

New insights into the
complexity of matter
from the atomic to
the macroscopic
scales

HEALTH & BIOLOGY | ENERGY & ENVIRONME MICROELECTRONICS

Py

AEROSPACE EXTREME CONDITIO FOOD SAFETY ADVANCED MATERIA CULTURAL HERITAG
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ESRF-EBS: A NEW STANDARD FOR SYNCHROTRON LIGHT SOURCES
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ESRF UPGRADE PROGRAI\/II\/IE

A «landmark» in the ESFRI roadmap
Great benefit also from dedicated EC calls

New beamlines (27) and CRE® for health, materials, energy,

° : ) :
environment and cultural heritage sciences
® New-first of a kind- low-emittance highbrilliance Xray source
330 Mé ® New big data and IT internal and external infrastructures
® 25% of energy savings (16.6 Gwh/year)
Investments Staff cost ® 90% of the infrastructure reised
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. ESRF-EBS SCIENCE PROGRAMME

UNDERSTANDING COMPLEXITY IN MATTER
ADDRESSING GLOBAL CHALLENGES

Health, Health Innovation, Planetary research,
overcoming diseaseand ° Environmental and
pandemics climatic challenges

Material for tomorrow,
circular economy and e
sustainable industry

Bio-based economy
and food safety

Clean Energy transition,
sustainable energy storage
and technologies

G Humanity and world cultural
heritage

= @ T GOALS ‘ e TR s
e L «| NI , . :
. _ W e — g j‘_ . ESRIEBS: a disruptive step to better
Horizon Y » understand the complexity of matter from §
Europe

(/
71\
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THE NEXT EU RESEARCH & INNOVATION
PROGRAMME (2021 -2027)

vz e e Toees i B C ' the atomic level to the full functioning %
= | macroscopic object
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ESRF-EBS: 4 YEARS OF IMPACTFUL OPERATION

10 ongoing ERC GRANTS
based on the EBS capabilities

European Research Council
Established by the European Commission

e
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Pk 2,
e vy

SCIENCE | CORONAVIRUS COVERAGE

World's b’righ;:‘est x-gays reveal

New sciehtifiC projeCts such as
the HUMAN ORGAN ATLAS PROJ
A game changer for biamaging

New services for industry to facilitate
the use of EBS capabilities
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NEW SCIENCE: 10 ERC GRANTS BASED ON ESRF-EBS CAPABILITIES

Grant Holder Grant Type Project Title :
3 European Research Council

Hugh SIMONSDO06 and UPBLD®O03 Starting 3D piezoresponse-day microscopy (IBPXM) 20192023 | eotedbyfetuoren Gommisson
Technical University of Denmark (DTU )

Marie-Ingrid RichardIDO01 Consolidator Nanostructures towards atomic resolution: 20192024
Aix-Marseille University catalysis and interface
AlexandraTeodora JOITAAACUREANESRF, Starting Bright, coherent and focused light to resolve 20202025
ID16A neuronal circuits (BRILLIANCE)
Beatrice RUTACNRS (F)ID10 & UPBL:-ID18 Starting A coherent view of Glasses: complex dynamics ¢ 20202025
glasses with coherent-bays
Henning Friis POULSHDITU (DKg ID0O6 & ID03 Advanced  The physics of metal plasticity (PMP) 20202025
Francois RENARBM18, ID19, ID11 Advanced Break¢ KNR dzZ3 K w201 aé¢ 0. w9 ! 20512026
University of Oslo and ISTerre
llya KUPENK@D14, ID28, ID27, ID15B Starting Light Elements in the Core (LECOR) 2022-2027
ESRF
Tilman GRUENEWALD13 and ID15A Starting X-ray texture tomography for multiscale ,-gitu 20222027
Institut Frenel (CNRS, Avfarseille Université, imaging of the enthesis, a biological hinge betwe
Centrale Marseille) bone and tendon (TexTOM)
Alain MANCEAUD24DCM Advanced  Fathoming Sequestration and Enrichment of met 20222027
CNRS, Ecole Normale Supérieure Lyon, ESRF in DEEP marine deposits with novel mica@a)
emission spectroscopy (DEEEE)
Can YILDIRIMESRF, ID03 Starting Deformation and Recrystallization Mechanisms it 20232028

ESRF-ILL summer Student school | 2 September 2024 | Jean Daillant Metals (DR EX) The European Synchrotron | ESRF



- A DRIVER FOR EU SCIENCE: ON-GOING ERC GRANTS BASED ON THE EBS CAPABILITIES

Francois RENARD
ERC Advanced Grant
ESRF lonrterm user

- His ERC project:. BREABreakThrough Rocks

- The aimto study the origins and precursors of
earthquakes. At the new EBS beamline BM18,
Renard has installed a rodeformation apparatus,
ZEUS, to study the mechanisms that control the
) o ~_ transition from slow, aseismic slip to rapid seismic
a2 AUK 9 . { 2 u K S-Ie@d{ngyw@pakﬁ(llheé uKS rugt@ré\lrﬁ rB(:k Samplesl
needed to perform this experimental programme. The new
0SIFYEAYS . amy LINPOJARSBRgyI KS ¢2NI RQa fIFNBHSa&ad KAIK
and highcoherence synchrotron beam for hierarchical
AYFIAY3I YR KAIK OGKNRAZAKLIzG G2Y23INI LIKE €
Francois Renard
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