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® 1% or2™ generation Synchrotron Radiation Facilities in 1996
® 3vgeneration Going from 2" to 3" generation
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R & D spending in terms of GDP A
(1996 — 30 years ago) ALBA
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R & D spending in terms of GDP A=
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https://www.epdata.es/datos/qgasto-investigacion-innovacion-datos-graficos/
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ALBA: past, present and future ALB A

2003 — Creation of CELLS

Consortium (Spanish ALBA II
Government and regional : i o
Catalan Government).

INAUGURATION
\UGURACION
@y INAUGURACIO

-

AL Bon

2020

Starting
ALBAIII
2012 design
Starting ALBA
Operation
2006
Starting ALBA
s construction

2003 ALBA
Approval

1993 Initial concept

23 January
2026

2032

ALBA Il
2025 Operation
ALBA Il and long-term

(2025-38) Funding
Approval

9/9/2025

ALBA Il

Signing the agreement between the administrations.




ALBA Synchrotron Radiation Facility AL

ALB A

National public institution with 50% Spanish + 50% Catalan funding:
Consortium owned by Ministerio de Ciencia, Innovacion y
Universidades and Department de Recerca i Universitats

National and international (28%) staff
National and international (40%) academic users
National and international (60%) industrial users

National and international collaborations

Y UNIVERSIDADES

- AT Generalitat de Catalunya
Departament de Recerca
WY/ j Universitats
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ALBA storagé ring — 3™ generation light source
3 GeV electrons - 270 m circumference
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Beamlines at ALBA

Beamline techniques
Absorption and emission
spectroscopy, soft X-ray
tomography, IR microscopy,

Small and Wide Angle

Scattering, HR and HP

Powder Diffraction,

Crystalline Diffraction, :
Photoemission, NAPP, ARPES, #4l,.
Resonant absorption and i\
scattering, micro /
macromolecular crystalline |y i o
diffraction, Metrology, hard |
X-ray tomography, Surface
spectroscopy and ambient
pressure photoemission
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ALBA synchrotron radiation covers the interaction with

most of the periodic table atoms
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LEAPS is the largest consortium of analytical facilities world-wide and further
expanding its service to an interdisciplinary European user community

19 facilities - 16 institutions - 10 countries — (o

> 300 operating End Stations

» 1.000.000 h beamtime /year
Excellence-driven access free of charge

> 5.000 publications/year

> 15 spin off companies

S > 35.000 users from all EU & beyond » 5
= ESRF s o (L

© researchers from all research area =

= 2026: LEAPS-AISBL has been constituted

League of European
Accelerator-based
Photon Sources




SESAME, associated to LEAPS

SESAME collaborating with LEAPS
members on several projects,
including instrumentation,
training, competitive projects
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The enormous leveraging potential of LEAPS network makes it a unique
transformative opportunity

Academic users as technical
>35000/y partner/supplier

Students, PhD,
PostDocs form

100s of
European

Universities
1 M hours/
experimenta
beamtime
Research

Infrastructures 19 Facilities
300 Endstations

_ %
Partnerships 1000s of
‘ski lled jobs
»

SOCIETY

1.3 billion Euro/y
Investment

Ing;
ty. b,
0,
&y
<)
Ma %
Grs

EUROPEAN
COMMISSION

NATIONAL
RESEARCH
MINISTRIES

GOVERNING
BODIES

European Research Area

League of European
Accelerator-based
Photon Sources
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LEAPS Strategy

“Large-scale research infrastructures are a backbone of the European
Research Area and key to make Europe attractive for the best researchers
across the world, contributing to knowledge sharing and innovation.” *

2017 2022 2025

Creation of LEAPS European Strategy Creation of LEAPS
e Unifying Europe’s ESAPS AISBL

advanced analytical * Roadmap for e Legal entity with an
capabilities. technological & even stronger voice in
« Unrivaled range of scientific b strategic dialogues

scientific fields and developments.
economic sectors.

>
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Q
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—
i)
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League of European
. Accelerator-based 17
COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL Photon Sources
COMMITTEE AND THE COMMITTEE OF THE REGIONS entitled “an ERA for research and innovation” 30.9.2020.



LEAPS IDEA

LEAPS for
Inclusion,
Diversity, Primary
' Dimensions of
Equity, and o Soxual
7 [RA TR IRy iversi B
Anti-discrimination Y rientation
.
// v
As a European consortium focusing on scientific excellence, LEAPS is committed 4

to strengthening diversity and is acutely aware of owing its success to the
talents, ideas, cooperation, and collective and complementary collaboration of
its scientists. The ingredients to this success are respect and fairness,

appreciation and openness. Ensuring equity and achieving an inclusive o Y
environment, free from discrimination at all levels, is LEAPS's responsibility. b L E APS Accelerator-based

Photon Sources



ynchrotrons - C. Biscari

LEAPS in Horizon Europe

H2020 Pilot — start 2021 — 4 years
aLEAPS v

INNOV * Industry as collaborator, supplier & user
=} _ HE Project — start 2022 — 2,5 years
eRImote J Sy

e Digital & remote access

ReMadel  HE Project —start 2022 — 4 years
‘"M e Recyclable materials
HE Project — start 2024 — 4 years

* Nanoscience & technology for nanomaterials

®
% HE Project — start 2024 — 3 years

e User communities & TNA
nephews

League of European
Accelerator-based
1 9 Photon Sources
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Covering from professional
teaching to PhD programs
And in all activity areas
(science in BLs, engineering,
IT, Accelerator physics,
communication,
administration,...)

~* PhD Students

e University
(degree/master)

* FP program



Cross country Users
Example at ALBA

National (60%)

— Circulation of ideas, collaboration
build-up, opening new horizons

International (40%)

Period 2012-2026-I

Submitted Granted
National 3861 2234
International 2666 1267
TOTAL 6527 3501




Sustainable world

From a model of exploiting earth gt
resources as if they were unlimited to

the awareness of their finitude and of

the need to change explotation habits

What can and must scientists do?

Synchrotrons in the world, aligning their

capacities to be part of the solution

23 January 2026 Social impact of synchrotrons - C. Biscari https.//data.worldbank.org/



Sustainable Development Index

https://www.sustainabledevelopmentindex.org/

The Sustainable
Development Index

(SDI) measures the
ecological efficiency of
human development,
recognizing that
development must be
achieved within planetary
boundaries. It was created
to update the Human
Development Index (HDI)
for the ecological realities

« [ o7-0799

0.6 -0.699
0.5-0.599

of the Anthropocene. 04-0499
) 03-0.399
Bo-029
SDI gets higher if
Mpectancy, education and income >
Decrease: consumption-nased cOZ emissions and material footprint
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Chart

SDI

https://www.sustainabledevelopmentindex.org/time-series
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A549 cell (adenocarcinomic human alveolar basal epithelial cells) infected with SARS-CoV-2

COVID research at BL09-MISTRAL

Social impact of synchrotrons - C. Biscari

N Hospital Universitari de Girona

Doctor Josep Trueta
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A New Tool to Proof Effectiveness of
CRISPR/Cas9 Therapies: X-ray Tomography

: . “""g';m- “”""“es“"'“"]’,?fliﬁ.@u- 52, Contribution of the X-Ray tomography in
< : € g% S o g* A% the cellular pathologies field: possibility
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79
Control COLG6-RD Patient CRISPR-treated o ¥ | 9 ]
4 o

to develop the proof of concept of the
success of gene therapy application in
the disease reversion of the cellular and
biochemical phenotype of cells
harbouring the cellular mutation
triggering the disease by application
of CRISPR/Cas?9.

Number of structures/um’
>

> ”

COLG6-RD patient

% of Cytoplasm in volume
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CRISPR-treated
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AL

AL Ba One example of industrial use

ARTAX (company from Massachusetts with representation at PCB), is developing a new generation of oral compounds
against autoimmune diseases. Artax compounds prevent T lymphocytes from responding against antigens but preserves
their protective role against infection by pathogens. Such modulatory control of T cells allows the development of new
treatments for a wide range of inflammatory and autoimmune diseases. (Protein production by CRG Biomolecular
Screening & Protein Technologies Unit” and Crystalization plus structure solving by XALOC)

Fig. Crystals ontai Artax to resolve the first ever structure of its target protein 3x Biopharma

27



Food science for a proper alimentation in all world regions /

Se recommended: 50-70 pg/day ALBA
Se tolerable upper limit: 400 pg/day

Se mg/kg
A; (0 -20 cm), < 2 mm

kI
2> %
:q-ufzrl% i:‘skl:t;l.l;s“fokm’ i % >0.881
e b " 0.681-0.881
\ ™ 5

0.492 - 0.681
0.357 - 0.492
0.245 - 0.367
0.102 - 0.245

2018-2021 ALBA PhD thesis — DOCFAM project “Study of Se-biofortified functional food: Interactions and competing mechanisms
among different elements using synchrotron analytical techniques”
2020-2024 Se4All MSCA RISE EU project “Se-bioFORtified ALfalfa for Se-enriched Dairy products”

23 January 2026 Social impact of synchrotrons - C. Biscari




Selenium biofortification in plants

Inorganic Se Organic Se /
Hydroponics (HP)
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1,3 mm

Iron Oxide
Nanoparticl
es (IONPs)
accumulatioo;ym 1

Users from:

. CSIC - Institut de Ciencia de
Materials de Barcelona

. Centro de Neurociencia Caja —
CSIC

500 ym

Scientists have detected IONPs accumulation in the brain of AD mice by PET
imaging but they cannot capture exact location where the IONPs are being
accumulated (intra vs. extra-vascularly). To this end, they have anlysed the
ex-vivo brains of AD and WT mice pre-injected with the IONP tracer using
synchroton-based phase-contrast tomographic microscopy at FaXToR,
allowing us to visualize and/or quantify the presence of iron to evaluate
their specific accumulation in brain micro-thrombi.

Advancing in connectomics

Targeted milling with
ablation fs laser

lab-source uCT FAXTOR lab-source uCT
in vivo 2-photon in vivo 2-photon

1 mm 1 mm 1 mm

Yikai Yang, Yuxin Zhang, Carles Bosch, Alexandra Pacureanu, Andreas Schaefer
et al., The Francis Crick Institute




Opening the data to the world to advance together

Human Organ Atlas Chan

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

Zuckerberg
Initiative

23 January 2026 Social impact of synchrotrons - C. Biscari 310f24
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A ...and learning how to preserve it

Researchers from the Universitat
Politecnica de Catalunya have analized
in teh ALBA Synchrotron the materials
and their properties for contributing i in
the reparation of the frescosin la EeeeEe
Capilla de San Miguel deIwReaL; BECEENEERERE
n&aﬂaaﬁ i

.1

Monasterio de Pedralbes a;-‘

23 January 2026



Af;A Participating in exploring the universe:
ALBA - European Space Agency collaboration

~~  New-ATHENA Mission (2037)

- Advanced Telescope for High-ENergy Astrophysics
~ Will study the high energy universe, including black holes

S

34

4
I3

/
/

4
Credit: ESO/M. Kornmesser & ACO Team

MINERVA, BL to align hundreds of
mirrors to be mounted in ATHENA
satellite

23 January 2026 34



Sustainable Development Index

https://www.sustainabledevelopmentindex.org/

The Sustainable
Development Index

(SDI) measures the
ecological efficiency of
human development,
recognizing that
development must be
achieved within planetary
boundaries. It was created
to update the Human

Bos-1

Development Index (HDI) -0
for the ecological realities 050599
of the Anthropocene. S

o029

No data

SDI gets higher if

Increase: life expectancy education and income
<Decrease: consumption-based CO2 emissions and material footprint —
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We develop new materials for efficient generation-, storage-, conversion-, and ultimately
transport of energy

Process timescale (s

Length scale challenge in battery research
Bridging spatial, temporal and chemical information

23 January 2026

Synchrotron X-ray studies of Li battery materials (courtesy: ALBA)

Social impact of synchrotrons - C. Biscari

discharge
NaO, and Na,0,

~
Post-edge ;
Na,0,

NaO,: sodium superoxide — g
Na,0,: sodium peroxide - +
https://doi.oPer T METBIERARBERSBTY 05.021

Li is expensive and scarce. Research on batteries
based on alternative electrodes are investigated
in LEAPS facilities

Example: Na based batteries (Na, V, P, O and F)
at ALBA

36


https://doi.org/10.1016/j.nanoen.2017.05.021

BASF COLLABORATES WITH THE ALBA SYNCHROTRON IN IMPROVING THE A
PRODUCTION OF BATTERIES FOR ELECTRIC VEHICLES ALBA

A research lead by the company BASF has characterized a new methodology to produce nickel-rich cathode materials
used in lithium-ion batteries that optimizes the conventional production process. The proposed model leads to an
increase in throughput by a factor of three, representing a considerable increase in the efficiency of future cathode
active materials production for battery electric vehicles. The contributions of the MSPD beamline at ALBA have been
key in these findings. 8y
gl ey K
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Philipp Kurzhals, Felix Riewald, Matteo Bianchini, Shamail Ahmed, Andreas Michael Synchrotron powder X-ray diffraction (PXRD) patterns of

Kern, Felix Walther, Heino Sommer, Kerstin Volz, and Jirgen Janek. Deeper . e an o
Understanding of the Lithiation Reaction during the Synthesis of LiNiO, Towards an the samples after a partial-lithiation step at 500 *C and a

Increased Production Throughput. J £lectrochem. Soc (2022). DOI: 10.1149/1945- dwell time of one hour using either the rotary kiln setup
7111/ac6c0b (RK) or the box furnace (Box)

Social impact of synchrotrons - C. Biscari



https://iopscience.iop.org/article/10.1149/1945-7111/ac6c0b
https://iopscience.iop.org/article/10.1149/1945-7111/ac6c0b
https://iopscience.iop.org/article/10.1149/1945-7111/ac6c0b

* higher selectivity,

* better energy efficiency
 smaller raw material consumption
» Reduction of required H2 pressure

At ALBA

Rational design of novel catalyst
classes

« Optimizing existing catalyst classes
using combinatorial approaches

« Understanding degradation effects

« Search for replacement of critical
materials (especially for the H2
production)

23 January
2026

Soft X-ray
spectroscopy

Mo/TiO,-P25 inactive Mc/TiC,-RNR

NAP-XPS

DOI: 10.1039/d1gc01761f

Far IR
spectroscopy

Absorbance (a.u.)

2240 2220 2200 2180 2160 2140 2120 2100
Wavenum| ber (cm™')

DOI: 10.5772/intechopen.80524

Social impact of synchrotrons - C. Biscari

The Challenge of Catalyst Development

X-ray
microscopy

doi.org/10.1038/s41467-018-07046-8

Powder diffraction
(operando and high
resolution)

https://dx.doi.org/10.1021/jacs.0c01459

AL

AL B A
Hard X-ray

spectroscopy

DOI: 10.1038/s41929-020-0472-7

/ And high \

resolution
TEM

\DOI 10.151 5/recat-2015-0009/



https://pubs.rsc.org/en/content/articlelanding/2021/gc/d1gc01761f
https://www.nature.com/articles/s41467-018-07046-8/figures/1
https://doi.org/10.1038/s41929-020-0472-7
https://doi.org/10.1038/s41929-020-0472-7
https://doi.org/10.1038/s41929-020-0472-7
https://doi.org/10.1038/s41929-020-0472-7
https://doi.org/10.1038/s41929-020-0472-7
https://doi.org/10.1038/s41929-020-0472-7
https://doi.org/10.1038/s41929-020-0472-7

N
=

ALBA on developments on clean energy
AL BAN

Interconnecting academy and companies

Nanocatalysts in double perovskite
oxides — ITQ-UPV-ALBA

Characterization of catalysts and their hosting

https://doi.org/10.1039/DATA03146F

Ni-rich FeCoNi NPs
a s o

NiO NPs

P

a a
\Re-dissiolulian

-p Fa\ N

Exsolution

2.} \Ni - "

<a

Oxidation

Re-arranged surface  Fe-rich FeCoNi NPs
/ &N

environment - ITQ-Taiwan Un- ALBA
DOI: 10.1021/jacs.9b07088

Hydrogenation of waste carbon dioxide into
methanol - ITQ-SOLEIL-UN Cadiz- ALBA

7 Re olution

CPS

§ 200000

uuuuu
Ru@C-EDTA-20
500 eV, 2.2 nm

288 286 284 282 280
BE (eV)

Al supported catalysis

development and process
optimization

szl ]

Al
4 ol
,, 2

Electrochematry

Additional Potential

High throughput capabilities for QA and degradation
Biochemical optimization.

https://chemrxiv.org/engage/chemrxiv/arti
cle-details/6862ec211a8f9bdab5d6be25

Nature Chemistry volume 12, 2020

23 January 2026 Social impact of synchrotrons - C. Biscari


https://doi.org/10.1039/D4TA03146F
https://www.nature.com/nchem

A CATALYST TO REMOVE EMISSIONS OF METHANE, A POWERFUL GREENHOUSE GAS )‘.
ALBA

Researchers from the UPC, the University of Udine (Italy) and the ALBA Synchrotron have discovered a
palladium and platinum catalyst, the first to eliminate methane emissions from transport and other
human activities to reduce global warming.

Fig. 2: Evolution of the normalized weight fraction of the phases obtained from the
Rietveld refinement under wet lean methane oxidation conditions at different

temperatures.
a Pd-CeO, MM b PtPd-CeO, MM c PdP1-CeO, MM
100
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a-e For the indicated catalysts. f Methane conversion of PtPd-CeO, MM under time-on-stream at 723
K for 24 h under wet lean methane conditions (0.5% CHy, 2% O,,10% H,0, balance He). MM mechanical

Divins, N.J., Braga, A., Vendrell, X. et a/ Investigation of the evolution of Pd-Pt supported on ceria for rilllingg IWingipienwetness impregnation.

dry and wet methane oxidation. Nat Commun13, 5080 (2022). https://doi.org/10.1038/s41467-022-
32765-4
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RN We care for environment

developing new catalysts for green fuels, cybor plants
... or PET digesting bacteria

Photocatalytic water splitting is being investigated to produce hydrogen, a
clean-burning fuel. Photocatalytic water splitting has the simplicity of using a
catalyst and sunlight to produce hydrogen out of water.

ENVIRONMENT

NCD-SWEET: putting the basis for designing robust and efficient hybrid molecular CYBORG PLANTS:
electro-anode materials for the oxidation of water-based on Ru complexes, that can be ROOTS CAN
extended to other transition metals and other catalytic reactions. The team is already STORAGE ENERGY
working on implementing the hybrid material on photoelectrochemical cells to test its

applications in a water-splitting device

qdom~1)

Materials Horizons (2021). DOI: 10.1039/d1mh01423d
41

Water oxidation electrocatalysis using ruthenium coordination oligomers adsorbed on multiwalled carbon

nanotubes Hoque, A et al A. Nat Chem. 2020 (DOI: 10.1038/s41557-020-0548-7).
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AL . -
~-=* We advance in complex materials and

technologies developments

Optimizing complex materials needs experimental tools including extreme conditions (T, P, magnetic fields) and
real-time control (in-situ and operando) of relevant parameters and their functionality: quantum materials,
superconductors, nanomagnetism are bricks of complex technologies

Skyrmion schematic

Tools for the ERA of Complexity

Nature Nanotechnology (2016) O. Bulle ....L.
Aballe, M. Foester, ...G. Gaudin , ALBA

DISCOVERY OF NOVEL CLASS OF 2D MAGNETS: 2D-XY FERROMAGNETISM IN
MONOLAYER CrCI3 Science (2021). DOI: 10.1126/science.abd5146

23 January 2026 Social impact of synchrotrons - C. Biscari
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DESIGN OF A LIGHT-INDUCED SPIN SWITCHING DEVICE WITH PROMISING APPLICATIONS IN /
SPINTRONICS PN
A research work led by the University of Valencia (Spain) has reported the fabrication of a novel device

that allows the robust electrical detection of a fast and effective light-induced and thermally induced spin

transition with an outstanding performance. It represents a tool with promising potential for generating

new systems with applications in spintronics and straintronics. Exneriments carried out at the BOREAS

beamline have been crucial in this study 130,

125

R (Q)

120+

0 510 100 150 260

(Left) Scheme of the fabricated contactless SCO/graphene devide) (Right) Temperature-
dependent electrical measurements showing cycles without light irradiation (black, grey
and blue lines: cooling process and pink line: heating process) and after light irradiation
(two green lines: heating process by irradiating at 2 K with a laser for 5 minutes). Cooling
cycles reveal an abrupt thermally induced spin transition at 60 K. Heating cycles without
irradiation are indicative of a more progressive reversibility in the transition finishing at
180 K.

Electrical Sensing of the Thermal and Light-Induced Spin Transition in Robust Contactless Spin-Crossover/Graphene Hybrid Devices. Advanced
Materials (2022). DOI: https://doi.org/10.1002/adma.202202551
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Instruments for developing the future microchips
AL B A

Microchip Structure - PSI
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ALBA as industrial instrument

- - Pharmaceutical
Beamtime / Industrial sector

m Nanotechnology and high tech materials

Direct access to all instruments m Chemistry and catalysis
One single entry point: the industrial
office

Full confidentiality and IP protection
Development of other services as
methodologies and data analysis . Health and cosmetics
Connection to European Partners for
participation to European Programs
and complementing instrumentation
Teaming up with academy for low TRL | peticliture, foodiSlR BEERaRIng
developments Building materials
Organization of focused industrial
events

M Energy storage and generation
Polymers

! Electronics

Instrumentation and optics

Environment and mining

Metallurgy
Automotive and aerospatial
W Textile

m Additive manufacturing
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Impact of public competitive research on Innovation:
Patents citing ALBA publications

euticals ¥ Time lag
terials, metallur 1 -
Tech_sector
Surface technology, coatin
74 .
ectrical machinery, a ratus, ener
ganic fine chemis £ -
emis i -
i o 54 -
emical en riny
1 -
asic mate istry m
asic ©
rical engineering il 1 34 -
nal E -
nstruments. -
- 2 .
5 = lacromelecular chemistry, ers
anical engineering
] |
. { -
nviro -

Fields of application - T/me lag from publlcat/on to patent

.Z WEET BLAS - XAl OC

142 ALBA publications out of 2,901 were cited in 290

patent documents (Po) TOP patent applicants

patents

8 8

N. citing

2579 were cited by a total of 51,628 scholar works

B o EAST CHINA "“ I
(P1). 2214 of the 51,628 citing scholar works were in R miiimone SULZER Al NSSIM - GHANARD

turn cited by 4283 patent documents (Pat1)
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Tamata projects

a programme that helps small- to medium-sized
companies perform experiments at world-class
synchrotrons and other light sources in Europe and

in the Middle East, to make the companies more
innovative and competitive.

CalipsoPlus: 36 proposals for SME
TAMATA-INNOV: 32 proposals for SME
ReMade-SME: 32 for SME

ReMade-IND: 12 projects (5 SMEs + 7 not SMEs)

Example:

ALTINCO, ES

Agrochemicals, developing a
copper-complex solution that
can trigger the autumn leaf-fall
of fruit trees in a short time,
allowing farmers to plan the
subsequent pruning process
more efficiently

Social impact of synchrotrons - C. Biscari
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Example of public-private European collaboration:
REcyclable MAterials DEvelopment at Analytical Research Infrastructures

\J)
‘\\
\ \

ReMade|)
ARI

Current global economy is wasting 92% of materials after single use (Circularity Gap Report 2024)
Circular economy is helping to delay Earth Overshooting Day and reduce humanity’s ecological footprint.
Circular economy adoption in materials like plastics, electronics, textiles, and construction could
cut global ecological overshoot by 30—40% or more (according to Global Footprint Network).

‘Tailor-made Access Routes for Advancing Materials Development for a Circular Economy’

WP: ReMade - IND

@fe] Consrucr TARGET GROUP:
y Companies in partnership with a knowledge provider
Elctronics and €T (academic partners, RTOs, CROs, specialized service

000

TW? and nutrients

Food, water A BENEFITS:

 Proprietary access against p
of results

Presented by Dr. Lakshr), aran, ReMade@ARI Project Manager, email: |.bhaskaran@hzdr.de



LEAPS and Industry

Leading evolution from 3™ to 4" generation Innovation hubs
synchrotrons and FEL technologies Industry as provider and Industry
as a research collaborator
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Credit European XFEL
49
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League of European
Accelerator-based
Photon Sources
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... and for producing
technologies related to
- Accelerators

- Photon beam optics
- Sample environment
- Detectors =
- Data analytics

Social impact of synchrotrons - C. Biscari
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=

ALBAN ALBA Il — Increased photon beam resolution
power and coherence,
boosted by the future Long Beamlines
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AL BAN

ALBA to ALBAIII:

Brightness is Key to Develop Probes on Relevant Scales

Fig. Coherent diffraction patterns

0ml  smmssgwess 20MT
g i3
Oy SiRr

Fig. Image reconstruction with phase retrieval via HIO algorithm
V. Ukleev, Y. Yamasaki, Y. Tokura, T. Arima et al,
Phys. Rev. B (2019)
Work at Photon Factory and ALBA bL29

23 January 2026

Throughput, Data analytics,
and Multimodal

Multi-scale correlative analysis

4D-XAD chustering whth Me 30-XAS MCR decompasition

phis/mrad®@0.1%BW

Upgrade gives the tools for bridging basic

and applied sciences:

e Accelerator upgrade

e Existing beamline upgrade

* 3 new beamline fully benefitting from
ring upgrade

e Conventional facility upgrade

e Strategy and user mode upgrades

* Non X-ray based probes to complete
portfolio suite

Operando
and in-situ

Social impact of synchrotrons - C. Biscari



A ALBA Il in 2032

ALBAN T

FAXTOR . MSPD

BOREAS |

L
/4

MINERVA

. : 4
i/

CALIMA

Cryo-EM

TEM § InCAEM
NCD-SWEET

+ Cryo-
EM

New storage ring (4" generation)
17 operating beamlines
4 electron microscopes + SPM & AFM

. Instruments for life sciences

. Instruments for materials science

‘ Instruments for metrology
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ALBAN DATA and Scientific Computing

PB -

Data Deluge at ALBA Il o

* Specialized data processing and analysis will require High
Performance Computing optimization. g

Actions in progress
* Ambitious IT investment program
* Develop methods and software tailored for specific scientific cases
(two groups already working operatively at ALBA).
* Crafting versatile data tools

* Users will benefit of additional Computing Services, further
ensuring their ability to navigate and harness the scientific
potential of ALBA Il's data-rich environment.

TN Generalitat de Catalunya
_ | Departament de Recerca
28U i Universitats

MINISTERIO .
DE CIENCIA, INMNOVACION
¥ UNIVERSIDADES

&
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N First 2 long Beamlines

Main building

| CORUS
i Detector
i XRF detectors
| Stream course < ¥
' bl % R
not usable —— : s
BLO8 ID source ( ) — XRF detector
KB mirrors ¢ Sampl

|
: Cryogenic stag@temperature
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N
= Expanding ALBA Il reach and connection to new institutes

A LB AN

* New space nearby the main infrastructure
* Experimental stations of long beamlines

Space for offices and labs
Space for new science and innovation institutions

22 Jan 2026 - Euskadi Visit Introduction to ALBA
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ALB.AN Advancing in the cooperation with partners for definition of new
institutes

Resilience to Global Health challenges through the One
Health approach - BSL3 connected to CORUS BL

D
UAB A D s
M o Agroalimentaries
e abaosona | RS G s Reach One
ibmb - . Barcelona & Partners® H

Py 2

p—— >
~

Lab to Fab clean room for microelectronics
for development of semiconductors technologies

- o,
[ Seperati=t . 1CN2y . TD® ICFOS

. a
@‘l o INBRAM ,...l',I.E.E'm Barcelona & Partners®

ALBA Il Board




Synchrotron Radiation Facilities in Japan

SPring..8 5/
< 0

SACLA
SPring-8/SACLA

New SUBARU
Sayo, Hyogo

o NanoTerasu

/ Sendai, Miyagi

(
HISOR

Higashihiroshima,
® Photon Factory

hiroshima
\ ® o T. Tsukuba, Ibaraki

® UVSOR Okazaki, Aichi
SAGA-LS ¢ Aichi SR Seto, Aichi
Tosu, Saga

SR center, Ritsumeikan University
Kusatsu, Shiga

 Synchrotron is now used not only for
fundamental science but also for various
industries including materials, electronics,
nanotechnology, pharmaceuticals, cosmetics,
food industry and so on.

 NanoTerasu has started its operation since April
2024 as the 10th synchrotron radiation facility
in Japan.

Screen of”
smart phones

/
I 2B fukareh
W72
oo

0008
©POs-CaF

e Bl o,
3 -7 ——
e

Chewing Gum in Dental Caries

Eco-friendry Tires

Electric Vehicles

Influenza Antiviral Drugs Carbon fiber



Ecosystem around NanoTerasu

Public beamlines

*Open to any academic and industrial users

*Free beamtime in exchange for publication of
results

*Finding innovation seeds

Coalition beamlines

*Proprietary use by coalition members

*No requirement of proposal writing nor
publication of results

«Growing innovation seeds to mature technology

! T
_ _ ¢ A5, support from local governments
anaIyS|s service (d .;JHS RI PJ“DS:’C and organizations
2 e QST S PEan  OUER
J

m_ g / Xl%j Research ﬁ Major \ . {:)

Analysis DX/AL \‘Q ers companies L I il
company company - @) ~ Students =

Overseas
network and computing @

JASRI QST -

AN

NanoTerasu

EWE Small

h businesses
researc e”o NanoTerasu

Infl‘a_StI‘ugE:II‘e @ s -T Startups eRa Universities, ’lﬁ{j}‘}
TOH

Financial institutions.
Incubation institutions, ets. venture capital, etc.

Natlon al
T nsfitutes

Accelerator related

industries
uuuuuuuu

ﬂ Secrqtariat
r

NanoTerasu Secretariat

*An integrated administrative office is
responsible for coordination of common issues
including safety, advertisement and computer
network.

7

Research complex

* Opportunity for collaboration among industry,
academia, and national institutes

«Easy access to fundamental research resources,
such as super computers and liquid helium

* Education and training of future human resources
involved in synchrotron science




The Innovation Pioneered by NanoTerasu

NanoTerasu

Visualizing the functions of important elements and

molecules in academia and industry.

@ Energy

Boosting renewable energy use with smaller,
more powerful, and longer-lasting batteries.

v" Real-time visualization of chemical reactions and degradation
in fuel cells, lithium-ion, and lithium-sulfur batteries.

v Accelerating R&D to improve wind power and EV
performance.

before now

. S ohBax20 05 S-SHEm 2. 32
Lithium-sulfur battery ‘mats Zames?0 00 SSEEM 22 10 SCHEM 3

}

Spatally resolved XANES (S-K)

2 ym

;g :: ‘;‘;‘i";’g rich £@: S-SES rich MEB: S-CRA rich

By Tohoku Univ.

Wellbeing

Creating new technologies to support health and
medical care

v" Visualizing drug behavior in cells
and biomaterial-water interactions
to develop targeted drugs, long- _
lasting artificial organs, and flexible o

medical wearables.

% }-?@ By Tohoku Univ.

+ High-resolution image data

- High temporal resolution data

@ Material

Building a circular economy through polymer
recycling, biomaterial expansion, and longer-
lasting fuel-efficient tires.

v Visualizing polymer synthesis, decomposition, and
recycling to accelerate the development of
recyclable plastics, high-performance biomaterials,
and eco-friendly tires.

{

@ Food

Branding and adding value to Japanese food,
and standardizing food regulations globally
v" Visualizing plant nutrients, food
processing, and transport to produce safe,
high-quality food efficiently and boost
exports.

before

=

By Tohoku Univ.

Device

Next-generation electronics and spintronics

v Visualizing nanoscale circuits and semiconductor
defects to advance miniaturization, 3D
integration, Al, and yield improvement.

before now

3D non-
destructive

Imaginga single
cross-section

By SLS

Mineral resources
Evaluation of mineral resources
Quantifying nanopore variations and anisotropy in

gas shale for precise reservoir evaluation and
optimal well layout.

Microporous and Mesoporous Materials
Volume 258, 1 March 2018, Pages 8-16



AL

Economists study us to measure the socio-economic impact:

From DIAMOND socio-economic impact study

“Diamond should be hugely proud of the
leading research work they are doing with the
scientific  community, delivering real-world
innovations from plastic degrading enzymes to
synthetic vaccines against the Foot-and-Mouth
disease virus.

The fact this work is also contributing an

economic boost of over two-and-a-

half billion pounds to the UK illustrates
just how important the science and research
sector is to our country’s growth and prosperity,
and the benefits we continue to see from
persevering with our ambitions to remain a
science superpower.”

www.diamond.ac.uk/Home/News/LatestNews/2022/19-10-22.html|

—T—

-— Cumula.utllve value of ilaf
) training and economic impact

Cumulative value of workshop. £8.8m __from expenditure.

software produced. £35.5m

£61.9m o~
———— Cumulative value of

PDB Structures.
£352m

_.-—"'""'-F'

Cumulative

_l—\—!—'-/-___’_

Cumulative benefits _—
to users (access).
£666m

Cumulative
industrial Income._—
£15m Total contribution to
the value of patent.
£103m

“\_Cumulative value of
Publications. £677m

Figure 21: Break down of impact areas mapped as part of this report with trend data (where available) showing the steady growth over time.
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Socio-economic Impact Assessment of ALBA
2004 — ALBA ex ante 2010 — ALBA after construction H2020 project - Rl Paths

RIZ:
*ZPATHS o

Noviembre 2010

Home About Impactassessmentmodel News&events Forum Resources Contact

ANALISIS COSTE BENEFICIO Y ESTUDIO DE
IMPACTO ECONOMICO DE UNA FUENTE DE LUZ DE
SINCROTRON EN EL VALLES OCCIDENTAL

CHARTINGIMPACT PATHWAYS
OF INVESTMENT IN RESEARCH INFRASTRUCTURES

N

2025 — ALBA I

Equipeo de investigacion

D e o R et o) ....As a whole, economic analysis in the basic
Ferran Sancho [l!niverrsital Autonoma de Barcelona) . .
i Gosch (it Estu Tenforils) scenario provides a net updated value of 460
e million euros and an internal rate of
Barcelona, Enero 2004 utores: José Garcia Montalvo y Josep Raya

Cuadro 2.2. El impacto economico del sincrotron. Espana.

profitability of 20.3%. That is, every euro of
e — e Inpactseeonomic e serond, Bspenye Inlloms Teen e 20 investment has a social return of 1.2 euros per

Funcionament
{2003-2008) (2009-2033) (2003-2033) (2003-2010) (2011-2035) (2003-2035)

— - e e el e 14
Prosuesien brits Producciébruta 301 8% 1199 year
Valor afiadido Valor afegit 140 414 554

Empleo Liocs de treball 447 269 716
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AL;A

+ 3800 yearly
+400 yearly Rar S ~ 5000 national and
experiments
P ~ 5000 international users
+4000 experiments
* 60% national ALBA +750_O y.e?rly
e 40% international key numbers pUbIIC Visits
+350 trained
~ 4000 publications students

+280 staff
Member of LEAPS
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AEA & st

for Theoretical Physlcs :
your attention

nool on
nchrotron Light Sources and
their Applications
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