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ALBA Synchrotron Radiation Facility A

National public institution with 50% national + 50% regional
funding (Ministerio de Ciencia e Innovacion) and GenCat
(Department de Recerca i Universitats)

National and international (28%) staff
National and international (40%) users

National and international collaborations

. TN Generalitat de Catalunya
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\ Generalitat de Catalunya

+ 2400 yea rly Fm;w’mmwmMWI . ’ Departament d'Empresa

+450 yearly user visits
experiments + 3700 national and
+ 3500 international
+2800 users
publications ALBA
i - e Umbers +2500 public
~'F>20 8 experiments
+500 industrial
+900 :
) A experiments
Proteins in PDB +240 staff
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ALBA accelerator

ALBA storagé rng

3 GeV electrons - 270 m circumference



Excellence in operation through one-decade
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ALBA Synchrotron

MIRAS
Tejidos,

investigacion
meédica

XANADU

Linea de diagndstico
de los aceleradores
FAXTOR

Tomografia rapida

, de materiales

y
PROPULSOR
[l ANILLO DE
@ ALMACENAMIENTO
|

<

Nanoestructuras
magnéticas

MINERVA
Espejos para
telescopios
espaciales

§
b piai

CIRCE
Nanomagnetismo,
quimica de superficies

CLAESS
Baterias, catdlisis
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10 operating beamlines

MSPD

Nuevos

materiales, XAIRA

baterias Microcristalografia

de macromoléculas

MISTRAL
Tomografia de células,
7 investigacion médica

NCD- SWEET
Polimeros y capas
delgadas

XALOC

+ 2 in commissioning Kot s
+ 2 in construction A

S

Catalisis

Materiales

topologicos
y cuanticos
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Our USERS in the decade of operation

B External Remote Users
External Users
Education + 2400
Industrial Remote Users
Industrial Users
In-House Remote Users

In-House Users

M Official Remote Users

Official Users

M Expert Remote Users . .
Expert Users -

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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Academic and competitive user access A

ALBA

600
Submitted proposals 2012-2023 Granted proposals 2012-2023
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—— M Intern - 11 400 o Intern - 1l
I Nat - II
300 F l [ | W | Nat- Il
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I I I I o Intern - |
Nat - | . I
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

3.00
Submitted Granted OF 250 —&— OB Factor -+ National OB F ~'~.'~"'I.Q‘[gr_r}?"(i.()_nal OBF
National 2879 1669 1.7 2.00 :
International 1946 946 2.1 150
TOTAL 4825 2615 1.8 oo

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Spanish proposals A
(1598 granted over 2876) ALB A

Spanish Proposals 1200

4
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International proposals A45
(871 granted over 1972)

| European proposals ;

2
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Portuguese academic proposals ALB A

Submitted

B Granted

i . C I

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

February 2019: agreement signed in front of Spanish and Portuguese
minister for boosting the collaboration.
“Iberian’ treatment of Portuguese researchers during 4 years - Done
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HE Project developed in collaboration o~

ALBA

FUNCTIONAL LAYERED MATERIALS FOR ADVANCED APPLICATIONS

Coordination and Support Action from the EC (2023-2025)

.m_/—.

FAN

®
o—
o~ — FUNLAYERS

« GOAL

Research excellence in the field of
LAYERED MATERIALS whilst unfolding
Its potential applications for energy
storage and spintronics. Material Properties Modelling

Characterisation Measurement Fabrication

« Upcoming workshop:

“Emergent Properties of heterostructures” Bl ey Dissemination and Outreach
Training Program
October 23-25, 2023 Exploratory Research
at MPG (Ha”e, Germ any) Mobility Program Research Management Sustainability Framework

www.funlayersproject.eu

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or European Research Executive Agency. Neither the European
Union nor the granting authority can be held responsible for them. GA no. 101079184
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Yearly # of publications based on beamtime (left)
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2021: <IF>=8.3; 41% of publications with IF>7
2022: <IF>=10; 50% of publications with IF>7




ALBA Synchrotron Research Infrastructure A~

Three Scientific Sections, three main research lines

Life Science Chemistry and Material Science Electronic and Magnetic
From the protein, to cell, to Energy material, catalysts, environment Structure of Matter
tissues Advanced materials

discharge
Na*and O, ¢ > NaO, and Na,0,
charge

Preabsoprtion =

L i~
AN

Late state
of infection © .

NaO,: sodium superoxide —
Na,0,: sodium peroxide - 4
OSPs: oxygen secondary products

Cell infected by covid-19
Battery developments Nanomaterials for data storage

T R || WS S TATIN Generalitat de Catalunya
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ALBA Beamlines serving the three scientific sections A
AL B A

SECTIONS

* Life Science Section

 Chemical and Material Science Section

* Electronic and Magnetic Structure Section

OPERATING BEAMLINES

«  MIRAS (IR)

« MSPD (PD)

 MISTRAL (soft X<ray microsc.)
e  NCD (SAXS/WAXS)

¢ XALOC (MX)

«  NOTOS (XAFS + PD)

* / LOREA (ARPES)

«  CLAESS (XAFS)
 CIRCE(NAPP/PEEM) (NAPP: scientifically

Next BEAMLINES represented by CMS)

« XAIRA (microfocus/phasing MX beamline) ° BOREAS (XMC.D, soft X-ray scatter.ing)
- FAXTOR (full-field imaging beamline) MINERVA (Industrial metrology beamline)

* 3Sbar (HEXPAS and surface diffraction beamline)

AT Generalitat de Catalunya
Departament de Recerca
WY i Universitats
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ALBA Beamlines A

Al | A

TABLE 2-1: MAIN TECHNIQUES OFFERED BY ALBA BEAMLINES

PORT AND NAME | SCIENTIFIC SECTION MAIN TECHNIQUES AND STATUS

BLo1- MIRAS Life Science Infrared Spectroscopy & Microscopy - in operation

BLo6 - XAIRA Life Science Macromolecular Microcrystallography - in commissioning; in operation in 2024

BLog - MISTRAL Life Science Soft X-ray Microscopy - in operation

BL13-XALOC Life Science Macromolecular Crystallography - in operation

BL31-FAXTOR Life Science Fast X-ray Tomography and Radioscopy Beamline - being installed; starting operation in 2024

Electronic & Magnetic Structure

BL20 - LOREA of Matter

Angle Resolved Photoemission Spectroscopy - in operation

Electronic & Magnetic Structure

BL24- CIRCE of Matter

Photoemission Spectroscopy and Near Ambient Pressure Photoemission - in operation

Electronic & Magnetic Structure

BL29 - BOREAS Resonant Absorption and Scattering - in operation

of Matter
BLo4 - MSPD Chemistry & Material Science Materials Science and Powder Diffraction - in operation
BL11- NCD-SWEET | Chemistry & Material Science Non-Crystalline Diffraction - Small/wide Angle X-ray Scattering - in operation
BL15-3SBAR Chemistry & Material Science Surface Spectroscopy and Structure at 1 bar - in construction; starting operation in 2026
BL16- NOTOS Chemistry & Material Science Absorption, Diffraction, Instrumentation innovation and development - in operation
BL22- CL/ASS Chemistry & Material Science Core Level Absorption & Emission Spectroscopies - in operation
BL25- MINERVA Instrumentation & optics Metrology and instrumentation - in operation in 2023
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Focus Area: Life Sciences

A

ALB A

Multi-length Scale Approach To Understand Behavior Of Biological Systems

using a suite of techniques and services enabling the catalytic role of ALBA

Focused on scientific fields:

cence Microt,copy
250 nm

25 nm

Cryo-Soft ) -ray Tomography

e Drug development - )
« Membrane proteins Organisms | Tissue
Computerised Tomography
e Structure-based enzymology i
Computational
Biology

Present and Future of the ALBA Synchrofron -

A
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(ell Electron Tomography

5nm

sTxm| | BioSAXS | ,I
XAIRA XALOC
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Complexes Proteins Atoms
1
Q\qmgu,t\a!lgnal Cry-EM/SPA
Biology
BioSAXS
14m
Single Particlg Electron Microscopy
0.2nm

X-ray Crystallography
<0.1nm




Focus Area: Energy ~ “~

ALB A

Tuning Electronic and Chemical Properties by Controlling Atomic Structure of Functional
Materials using a suite of techniques and services enabling the catalytic role of ALBA

ALB AN
Imaging, Tomography || Spectroscopy Spectroscopy Diffraction Laporatory
: e e g, |l || (molecule ) (electronic configuration (crystal structure) {p:is::,?::;e’
Focused on scientific fields: CLAESS, NOTOSHAS WsPD,NoTOSPD | CSCOve
SEM and EDX e "y T I | T
L B : | o
* Energy storage. , 1 — B T i
C H yd roge n CI rC U |a r eco n 0 my- Electrolyte QUIJS R Computing Dubouis et al Nat Mat , accepted
* Carbon sequestration. S -
, Nano Energy 78 {2020)
_
! s
I
1
|
1
L NCD-SWEET |
Saurel etal NatMat, Energy Storage Materials 21 (2013)
]
Olivares-Marin et al Nat Mat , Nano Lett 15 (2015) Forero-Saboya et al Nat Mat , Energy Environ. Sci 13 (2020)
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Focus Area: Information Technology AL

ALBA

Resolving and Manipulating the Electronic and Magnetic States, and its Spatial and Dynamic Characteristics

in Quantum Materials.
Using a suite of techniques and services enabling the catalytic role of ALBA
y

Microscale* averaged electronic & magnetic properties Micro to nanoscale imaging Atomic imaging

@@ . ) 5k ! ! I
7 = XAK{ Fo : | erL o | : :
: L L . [ reszi e ARPES in} }z | & - |
Focused on scientific fields: ;f;.\. | peeEsinEg e T | ! -
AN\ twisted g ol MoA 1 i
. . . . . il 3 BLG, 12 | - — 1
* Spintronics and Spinorbitronics. r  Soleil Scitls °l | !
. . R Reports 13 °| : ]
* Topological materials. 2 2016 1 s . : -1
. . E *Sub-rmicron 1o nano i 564 570 576 .sc_az[:::«: 584 GO0 G0G i: i PEfeaZin _E':hMOSZ :
* Materials discover. scal fa neno-focusing! | ¢, xvicD in CrCi3sl, | PEEM, Multayer flakes of i limaged wi :
: 0 r inCrCI3 s I 1 lhigh-resolution STEM |
ey 2o upgrade s considered |1 A iy 2020 i CrTe2 VAW, ACS AMI 2020 il
i i I 1 ISpectra, ThermoFischer;
 Device physics. e O T e ____ T R
T Treouton | complmemaryray 57, oM ingig cpaiie
XTM MISTRAL 20-30 nm fast ; 2D imaging ; 3D tomo ; bulk (only C+ BM)
PEEM CIRCE 20-30 nm (<10nm possible)  fast; 2D; part 3D (shadow tech.) ; surface, mod. Field & LN temp
Coh. Imag. 25 nm (3-5 nm possible) slow (reconst. or scanning) 2D ; 3D possible; LHe ; Hig field
BOREAS
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MECHANISM OF ACTION OF
THE ARBITRIUM
COMMUNICATION SYSTEM IN

Nature Communications volume 13,
Article number: 3627 (2022)

CHARGE-TRANSFER
COMPLEXES IN ORGANIC
FIELD-EFFECT TRANSISTORS

(a)

A0

e

oo

FeTCNNQ

Applied materials and interfaces
10.1021/acsami.2c09168

GENE THERAPY PROVED AGAINST
MUSCULAR DYSTROPHY

CELL AFTER GENE
THERAPY TREATMENT

PATIENT CELL

Int. J. Mol. Sci. 2022, 23,
7651doi.org/10.3390/ijms23147651

PRESSURE-INDUCED PARAELECTRIC
TO FERROELECTRIC PHASE
TRANSITION

Chem. Mater (2022), 34, 13, 6068—
6086. https://doi.org/10.1021/acs.chem
mater.2c01169

Some highlights from the scientific results published in the last months /

CONTROLLED POLING OF A FULLY

3D PRINTED PIEZOELECTRIC
DEVICE

J. Mater. Chem. C, 2022, 10, 11555

ENHANCED
PHOTOELECTROCHEMICAL WATER
SPLITTING

wser  CLAESS

Pristine BiVO, Reduced BiVO,

ACS Applied Materials & Interfaces,
2022, 14, 29, 33200-33210

—_
ALB A

CATALYST TO REMOVE EMISSIONS

OF METHANE
CIRCE (+CLAESS & MSPD)

aW' “’"“\. HAADF 1'55

doi.org/10.1038/s41467-022-32765-4

LIGHT-INDUCED SPIN SWITCHING
DEVICE WITH APPLICATIONS IN
SPINTRONICS

PR e ! 2
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Advanced Materials (2022).
doi.org/10.1002/adma.202202551



https://www.nature.com/ncomms
https://doi.org/10.3390/ijms23147651
https://doi.org/10.1002/adma.202202551

Industrial users — advancing in the innovation =
More than 75 companies, 55% from Spain, 1/3 SME, -~ _ = -
More than 500 experiments

Beamtime / Industrial sector

|
//%

Beamtime h / BL

® BLO9-MISTRAL
“ BLO1-MIRAS

= BL24-CIRCE
[ ]
BL13-XALOC BL22-CLAESS

3

m Additive manufacturing m Textile

® Instrumentation and optics m Agriculture, food and packaging

® Environment and mining m Metallurgy

® Building materials Health and cosmetics

m Electronics m Energy storage and generation

m Polymers m Nanotechnology and high tech materials
® Chemistry and catalysis Pharmaceutical
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Examples of industrial use 4.

Pharma industry ALBA

e Structural information of the
interactions between a drug and a BASF IMPROVING THE PRODUCTION OF

therapeutic target at the atomic level BATTERIES FOR ELECTRIC VEHICLES

e Penetration of drugs and
pharmaceutical formulations in
biological tissues such as the skin

Environmental industry
* Chemical characterization to improve
nuclear and mining waste

management : - .

* Identification of different chemical New methodology to produce nickel-rich cathode
species in very low concentrations and materials used in lithium-ion batteries that
their distribution in plants, optimizes the conventional production process.

Increase in throughput by a factor of three,
increasing the efficiency of future cathode active
materials production for battery electric vehicles

microorganisms, and animal tissues
* Toxicological effects of chemicals,
corrosion, pollution, etc.
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Af‘;A We participate in exploring the universe: In commissioning, Starting
ALBA - European Space Agency collaboration operation now

'_, - ATHENA Mission (2036)

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

T

Credit: ESO/M. Kornmesser & ACO 'Ibam

MINERVA: BL to test hundreds of mirrors to be mounted in
ATHENA satellite
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JOINT ELECTRON
MICROSCOPY CENTER
AT ALBA

JEMCA

INAUGURATION

24 FEBRUARY 20235 The importance of

collaboration and
complementarity

PARTNERS WITH THE SUPPORT OF CO-FUNDED BY

3 s 4
g ey ettt
: ¥ 4 s i Unié Europea ¥ Generaltat de Cataiunya
Centro ‘n'chAB??ﬁiﬁm\ m:ma V.‘M:oqy Fons Europeu ‘I“l Departament de Recerca
"""7:“ INSTTUT F CEMOA OF WATERALS CE BARELONA i 8 0 bt s de Desenvolupament Regional UL | Universitats

www.albasynchrotron.es/en/instrumentation/jemca

AT Generalitat de Catalunya
[ Departament de Recerca
SN i Universitats




ALBA synchrotron: X rays + electron Microscopes

Joint Electron
Microscope Center
at ALBA
» CHE ol 50% Funded
TP L NN through Catalan

‘ " ~ “ ‘ ERDF and 50% co-
funded by different
partners

Complementarity
and vicinity

electrons (from JEMCA)

o}
and
photons
é.“ X rays (from ALBA)
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Joint Electron Microscope Center at ALBA (JEMCA)
50% Funded through Catalan ERDF and 50% co-funded by different partners

Life science - 200 kV Glacios cryo-TEM
Cryo-EM receiving users
Overbooking Factor >2

Nature Commun
. DOI: 0.1038/s41467-023-38071-x

csic

CRGY 8% ==’
s l\gKNN -
A -~ T— IS21 family transposase
L A Scieace and Technology

Material Science - 60-300 keV Spectra (S)TEM
TEM just finished commissioning
First users after Summer 2023

Atomic resolution aberration corrected
HAADF STEM images of one of the
catalyst nanoparticles and a zoom out
of the Co,FeQ, cubic spinel structure

e TN Generalitat de Catalunya Uni6 Europea
«-z-'. SoRma mmm Departament de Recerca Fons Europeu _
8 September 20 P fsitatse of the ALBA Piemelupies) Regional

Journal of the American
Chemical Society, 2023. DOI:
10.1021/jacs.3c06288

:".ICNZ"
uns @ T
Uni versutatAutbnoma
e Barcelona
P
ALBA CSIC


https://doi.org/10.1021/jacs.3c06288
https://www.nature.com/articles/s41467-023-38071-x.epdf?sharing_token=Xm1n4INe8DFpItzbxObSg9RgN0jAjWel9jnR3ZoTv0MLUnZoFYtwV7ZQ-bpnIWMyDtv_t87aZGzroINv3V57fdVFUxjPc0MZCqbho-5Nf-pD5_yIGoi9I70u0XBdSCkv_5SZ4pF6UQyhskrJAa0btgKCwAAzP6ZGfoldzeiDSB8%3D
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Joint Electron Microscope Center at ALBA (JEMCA)
50% Funded through Catalan ERDF and 50% co-funded by different partners

Life science Material Science
Cryo-EM TEM
= 200 kV Glacios cryo-TEM
= X-FEG optics =  60-300 keV Spectra (S)TEM
=  Autoloader =  Double aberration correction
=  Equipped with the last generation of direct electron ®  Monochromatic beam
detector (Falcon 4) =  Atomic scale spectroscopy
= [Falcon 4 server with 60 TB by EELS and EDX
= ALBA storage with 100 TB =  ALBA storage with 100 TB
= GPU allowing for on-the-fly processing =  Spatial resolution < 1 A even
at 60 kV
(<50 pm at 300 kV)
e ] u Energy resolution < 30 meV
e #|CN2
CRGY QW% =’ -
- ﬁﬁ s e &% urB —
ey, — o -
o TN Generalitat de Catalunya Uni6 Europea A{B‘A CSIC
il = = ML) Pohararont do Recerca Bl




e S - A
In preparatlon InCAEM

In Situ Correlative Facility for Advanced Energy Materials
Part of Advanced Materials Program of Planes Complementarios

New Infrastructure in ALBA premises, to be open to all the scientific
community in 2026
= | In collaboration with several partners

/
S —
/
A

Ld
| - A
Multi-modal (Scanning) transmission electron microscopy
Scanning probe microscopies
Synchrotron X-rays (spectroscopy, diffraction,...)
in situ/operando experiments Advanced data analytics (HPC, deep learning,

Correlative

Multi-lengthscale

4

Financat per: /
Un|o Euro ea o Plan de Recuperacioén, [ | AT Generalitat de Catalun: y y
m ropeu p e OF Esoana f i6 B Next Generation De p rt ament de Rec 4
NextG eeeeeeee v Resilienci | Catalunya U i Universitats 4
|




League of Europea
o~ Accelerator-based
& Photon Sources

Partnerships:

. » J 19 facilities - 16 institutions - 10 countries
* Joint Electron Microscope EE]
Center at ALBA (JEMCA) ALBA Chalrlng LEAPS on 2020
e InCAEM - Planes and 2021, vice chair now
Complementarios on Advance
W EYELS ANALYTICAL RESEARCH
« Battery and catalysis programs ALBA Nemope
With CSIC I I b t 4 o I HOREON EURGPE MSSIOUS VIRAL AND MICROBIAL THREATS
ARIE spokesperson
for start-up the
collaboration
Minerva: BL in collaboration -
with ESA X X
* *
/ < *
A v k * *

% Participation in
/ European Commission
programs

Credit: ESO/M. Kornmesser & ACO Toam
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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

MAX IV

19 facilities - 16 institutions - 10 countries

3

» HZB
‘é‘x il

e
§=

> 300 operating End Stations i
&
R

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

> 5.000 publications/year

B o =y
> 15 spin off companies B (e
el )= o
> 35.000 users from all EU & beyond @ " S S
W (CLENS oomomoe ;‘i
researchers from all researcharea =i BaE St

L E A P S League of European
Accelerator-b
@ Photon Sourcggﬁ



,f African School of Fundamental
' Physics and Applications

High-qualified
job offers

RS

+350 students trained Involvement in

ALBA & educational programs

+7500 230 staff societ from schools to
outreach ety universities in Spain and
visits per year abroad
: Organization of scientific
and industrial workshops Contributing to

for pharma, chemistry,... health, clean energy, advanced

technologies, climate change,
Academic and environment, food, agriculture,

i transport & mobility, security, cultural

Qi L —
Outreach projects
for children

31
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A._‘E\,‘;\\ Evolution of Synchrotron Radiation Sources

Increase in Brilliance

Increase in Resolution Power

Increase in Coherence

Increase in Data

Representation of
photon beam on

sample >
1960 1970 1990 2020
1 2nd rd th
‘ Gen ‘ Gen 39 Gen 4™ Gen
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N
ALSAs Towards 4t Generation light sources

4| Atomic dimensions (~1A 10E-06 ¢
L e PETRA IV sPEAR3® ALS Bg"’:ya"
; : HEPS \\. . CAND! ETTRA
q’ —
= ] SOLEIL-U APS-U u E 10E-07 b ankaft
8  Jasu Tu MBA £
e \l 2l ESRF-EBS SPring-8-ll <
- -O= o

S 0% =ALBAI ./ : o e E 10E-08 |
> ., E . ® pETRAI
g DIAMOND |l . zgeg\;e y s ALSU ; |
< 5-35Ge -

ELETTRA ISLS I
g /‘;4\/\)( 1\ ® W <24 GeV § 1.0E-09 b
P IRI
i< —— NSLS I g
- 2
c 10 ALS < DBA W 4 0E-10 | y—s
2 SOLEIL P T e, =C,Fy°6 - TRA-IV
O PETRA Il N:
® -ALBA \ -~ d
e SOLARIS . ; 1,0E-11
© DIAMOND APSERRSPring-8 100 1000

Circumference (m
10" _BESSY ||.«ELETTRA (m)
|
| | | | | |
0 500 1000 1500 2000 2500

storage-ring size [m]

Abela, R., Biscari, C., Daillant, J. et al. The European strategy for accelerator-
based photon science. Eur. Phys. J. Plus 138, 355 (2023).
https://doi.org/10.1140/epjp/s13360-023-03947-w
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All synchrotrons in Europe (and in
America and Asia) are evolving
towards the 4t generation

2017 2018 2019 2020 2021

ESRF (Europa) - 6 GeV
PETRA lll (Alemania) - 6 GeV
MAX IV (Suecia) - 3 GeV

SLS (Suiza) - 2.7 GeV

Evolution from 3" to 4t generation in Europe

2022 2023

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

ELETTRA (ltalia) 2.4 GeV 3rd Generation

4th Generation

Diamond (UK) - 3.5 GeV

Dark Period

Soleil (Francia) 2.75 GeV

ALBA (Espafia) 3 GeV

BESSY Il (Alemania) 1.7GeV

BESSY Il (Alemania) 2.5 GeV
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ALB AN ALBA Il design as today

- 4t generation light source (s

- Emittance 185 pm (25 times smaller than ALBA) k5

- Current 300 mA (+ 20% with respect to ALBA) | :

- Increase of brilliance by orders of magnitude

- Increase of coherence

- Advanced properties for imaging, spectroscopy,
diffraction

g
2

5 1

Accelerator
design in
progress
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AL B AN Flux density on sample (hard x-ray undulator)

ALBA ALBA Il

Flux Distr. E=12654 eV
Flux Distr. E=12654 eV

17
: e- beam x10 <10"7 e- beam
ransverse
dimensions: 25 ransverse
: 25 2.5E17 dimensions:
50 um : :
like the d'ameILtler % 2 % 5 Simulation of the <10 pm
(I ' : S o flux density
~ ofahair, — 15 5 emitted by IVU21
and like the eye é’) é’) (XALOC)
resolution power) % 1 % 1
g 05 £ 05
5 5
e 0 N
S o O
0.4 0.4
0.2 0.2
0 0.4 0 0.4

-0.2 0.2 0.2

; -0.2 i
y [mm] 04 04y [mm] y [mm] 04 04 0%

0

X [mm]

1 um=1mm/1000

For hard x-Ray BLs the emission cone is dominated by the electron beam size,
Although the integrated flux does not change, it is concentrated in a narrower cone.




N R
=~ Brilliance and coherence

All present beamlines will be maintained and refurbished

< Comparison of the brilliance emitted at ALBA, ALBA-II and the diffraction

N improve very much, because it is
® .22 IVU19@ALBA

S 10 —— IVU19@ALBA2 already very close to the

m . . ..

< B A diffraction limit.

= 20 —— Diffraction Limit /\\ The coherent fraction is large.
N\ 10 3

S rp

£ ‘ For hard x-rays brilliance
N-% Lo18 | \ \ improves a lot, but it is still far
= \ from the diffraction limit.

2 The coherent fraction is smaller.
k= 1016 L

q) . .

= o T Rl Long beamlines still allow for
;c=:5 10 100 1000 10000 higher degree of coherence, but
o Photon Energy [eV] at the expense of flux.
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~Loas  Long Beamlines increase resolution and coherence

New plots have been assigned to ALBA for building long BLs
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acea  The longer the beamlines, the higher their resolution and
coherent fraction

Pinhole

A< A,
oy — T LI Ax, Ag area |
[ [ T — p q 4 Coherence based
Source q | experiment
_ p
Ax, = I_’Axl sample Detector Incoherent Coherent
Source Source
Be ams pot Si Z€@ ONn sam p | e Most basic example: Young’s Double slit interference
q Low coherence

AxGeom — ;AXSOurce

Large source, short BL, @ small source, long BL

| S 6 Coherent fraction
— \ )
— -10 \\-7/.7 / (Ap)z
s 0 5 o 10 '15.15 ‘-1'0 ‘ﬂ-s ) 0 -5 B /‘710 C(p) AS
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N Long Beamlines — now defining the characteristics
o

-~
—t
L —

N

Main building S\ — "™
—— V& /J
ALBAN S -

Call for proposals of ALBA Il long Beamlines

19 September 2022 to 30 June 2023
ALBA Synchrotron

Far Experimental Hall
Decision on the

first two to be

taken in the next
\ BLO2 IDsource few weeks

" BLO3 Superbend
| BLO2 (ID)  25-42m  134-249m

Stream course

(not usable)

BLO8 ID SourCEI BLO4 ID source  BLO3(SBM)  2841m  141-255m

BLO4 (ID) 25-42 m 173-292 m

BLOS (ID) 22-42 m 85-125m
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— ALBA Il and new space for a new scientific and technological park

- 40000 m2 for new buildings SN
- ALBA I will use 10000 m2 ‘
- Space available for other institutions

o

- Z
g &
- al

b yieril20]




B A Tentative ALBA Il timeline

ALB.AN
m — [ m = LM uw = oo (87} o — [l m =T LN [L¥] = 00 (9] - — ™ m = LN W = 0o
L] ] = = ] ] = L] = = = [=] = = = ] = = ] ] - - = = = = = = =
™ (%] [ ] (%] ™ (] ™ ™ (] [ [y | (] [ (] (%] [ ] (%] ™ \ ™ ™ (] [ (] (] [ (]
ALBA |Approval
Design
Construction
Installation
Commissioning
Ph 11 BL Constr/Install/Comm
Ph Il BL Constrf/Install/Comm
Operation Phase | (7 BLs) [Ph Il (+2 BLs) |Ph IIl (+4 BLs)
2
i
W
Q.
—a
i
5]
ALBA I L]
WP
Design
Construction {Acc + BL upgr +4 BLs)
Oper with 15 BLs
Acc Installation
Commissioning
Operation 17 Bls
S
3
L ~
AR
=
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ALBAN What ALBA Il will provide

Full infrastructure to tackle the grand challenges of our time for the Spanish
and European users

ALBA Il combines the excellence and availability of the user program of ALBA with the

development of full characterization suites for characterizing multi-lengthscale problems

* Enhanced microscopy capabilities
 Multimodal methodologies to address complex development tasks

* High throughput capabilities and big-data connectivity for fast innovation

And optimized operando environments to optimize functional materials and
devices
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