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A

ALBA

A Synchrotron Large Facility is:

i) A complex of accelerators devoted to produce
synchrotron radiation

ii) A set of instrumentation fo carry out cutting-edge
analytical measurements and research

iii) A interdisciplinary human group devoted to give service
to academic and industrial users in their respective
fields (chemistry, physics, materials, biology, etc.)

ALBA — industrial workshop ALBA synchrotron - techniques 2018.06.01 2o0f16



‘ ‘ Storage ring

ALBA

ALBA synchrotron is not a collider but a Facility
to produce photons used in research and . Bonetue

synchrotron

development mainly for state-of-the-art N ==
analytical techniques

Electron
gun

V.- from 99.998% to 99.99999855% of c
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Accelerators: Linac, Booster and Synchrotron

.*' LINAC: 3GHz structure, beam
LA acceleration to 100 MeV

Bending - RFcavities 3 In vacuum undulator

Synchrotron
Ring
3 GeV

Booster: 250 m of cwcumference one rf caV|ty at 500 MHz which in 145 msec accelerates
beam from 100 MeV to 3GeV
Synchrotron ring: 270 m, 32 dlpoles 112 quadrupoles and 120 sextupoles. Six rf cavities
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A Synchrotron Large Facility is:

i) A complex of accelerators devoted to produce
synchrotron radiation

ii) A set of instrumentation to carry out cutting-edge
analytical characterization and research

iii) A interdisciplinary human group devoted to give service
to academic and industrial users in their respective
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A —= A large facility to study the structure and the interior of matter
ALBA

TOP-NOTCH RESEARCH IN:

LIFE SCIENCES, including DRUG DESIGN
CULTURAL HERITAGE
MICROELECTRONICS
NANOTECHNOLOGY

ENVIRONMENT AND ENERGY
MATERIALS, CATALYSIS,

FOOD SCIENCES

1st 220 M€ >1700

SCIENCE FACILITY PUBLIC INVESTMENT Users/Researches
IN SOUTH-WEST EUROPE (2012) per year (2017)
(in terms of investments)

~ 210 staff (May-2018)
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A ELEVEN BEAMLINES Bird’s eye view on 2018/06/01
AL B A

Chemistry & Material Science Section: BLO4-MSPD & BL22-CLAESS

Electronic & Magnetic Structure of Matter Section: BL24-CIRCE & BL29-BOREAS

Life Science & Soft Condensed Matter Section: BL13-XALOC, BL11-NCD, BL0O9-MISTRAL & BLO1-MIRAS
Optics, Metrology & Support Section (constructing BLs): BL20-LOREA , BL16-NOTOS & BL06-u-MX

BL24 - CIRCE
Photoemission Spectroscopy & Microscopy BLO_l - MIRAS
S1: PEEM ES2: NAPP Infrared micro-spectroscopy
e BL11 — NCD-SWEET
SAXS /| WAXS — GI-SAXS

) =y 2
BL20 - LOREA \ \k s BL13 - XALOC

Angular resolved photoelectron spectroscopy Vs . Macromolecular Crystallography
expected 02.2020 w7

b .

BL29 - BOREAS .‘x., o
Absorption & Scattering magnetic materials Ll
ES1: HECTOR ES2: MARES N

BLO9 - MISTRAL
Soft X-ray full-field microscope

BL16 - NOTOS
in situ XAS & PD, Instrumental development
expected 04.2020

BL0O6 —XAIRA
Microfocus-MX
beamsize ~2 um, expected 12.2020

BLO4 - MSPD
Materials Science and Powder Diffraction
ES1: HRPD ES2: High Pressure

BL22 - CLAESS

XAS - XES
S1: Absorption ES2: Emissio
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A

AL BA

Main synchrotron techniques applied to metallurgy

i) XAS (X-ray Absorption Spectroscopy) @ BL22-CLAESS
mainly to determine/quantify the metal oxidation states (valence).

ii) HRPD (High-Resolution Powder Diffraction) @ BLO4-MSPD
mainly to determine/quantify the crystalline phases.

iii) 6I-SAXS (Grazing-Incident Small Angle X-ray Scattering)
@ BL11-NCD-SWEET
mainly to study thin layers on a substrate.

iv) NAPP (Near Ambient Pressure Photoemission) @ BL24-CIRCE
mainly tfo determine/quantify the elements (and oxidation states)
at the surfaces of the samples.
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) A BeamLine gives service in a given technique (or two)
AL B A that it may helps in several scientific fields.

For instance BL22-CLAESS

Technique(s): X-ray Absorption Spectroscopies (XAS)
Fields: Materials science (inc. metallurgy), Cultural Heritage, Food sciences, etc.

Control cabin
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AL

ALBA
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Filters

Masks
multi-pole
wiggler

Double-crystal
monochromator;
Two crystal pairs

Vertically collimating
mirror; 3 coatings

BL22 CLASS

Absorption & Emission Spectroscopies

® Simultaneous & unified access to complementary
techniques: Absorption and emission spectroscopies.

* Quick EXAFS.

* Photon energy range 2.4 - 65 keV.
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Dual-toroid
focusing mirror;
2 coatings

BL22-CLAESS

X-ray absorption edges accessible at CLASS

i K-edges (2.35 < E £63.2 keV) He
7] L-edges(2.35<E <63.2 keV) TR T 55|
Li | Be B|C|N|O|F]|Ne
Lo 90122 10811 12011 s 15999 18,998 Q 180
ol | Y [T R
Na [ Mg Al|Si|P | S |CIl|Ar
T e I L T B T T I [ [ o S o e g 1
19 20 21 2 23 24 25 26 27 28 29 30 3 32 33 34 35 36
K [ Ca Sc|Ti|V |[Cr|(Mn|Fe|[Co| Ni|Cu|Zn|Ga|Ge|As|Se | Br | Kr
37 38 39 40 Ei 42 43 44 45 46 47 48 49 50 5 52 53 54
Rb | Sr Y |Zr |Nb|Mo| Tc|Ru|Rh|Pd|Ag|Cd| In |[Sn|Sb|Te| | |Xe
e Tt g B e e g o o - e
55 56 57-70 k4l 72 73 74 75 76 n 7% 7 80 81 82 83 84 85 86
Cs|Ba| * [Lu|Hf |[Ta| W |Re|Os| Ir | Pt [Au|Hg| Tl [Pb| Bi | Po| At | Rn
e _gﬂ 7 M!ﬁﬁm mn:ln 18384 186,21 :l:}.\ !W.D .IHM 106,97 wﬁ:ﬂ:;“ 20438 2017-. 2898 r 1219 772i
87 88 89-102 103 104 105 106 107 108 109 110 m 112 14
Fr|Ra|**| Lr | Rf | Db|Sg | Bh|Hs | Mt [Uun|UuulUub) Uug]
*Lanthanide series
* *Actinide series

Staff:
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Laura Simonelli (Italian)
Carlo Marini (Italian)
Woijciech Olszewski (Polish)
Nitya Ramanan (Indian)
Roberto Boada (Spanish)
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A

ALBA

A Synchrotron Large Facility is:

i) A complex of accelerators devoted to produce
synchrotron radiation

ii) A set of instrumentation fo carry out cutting-edge
analytical characterization and research

iii) A interdisciplinary human group devoted to give service
to academic and industrial users in their respective
fields (chemistry, physics, materials, biology, etfc.)
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Director: Caterina Biscan

Al=k=zandr

Mizsiul

Marta Avils

Péraz

Nuria Valls
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AL BA
As 2018/05/17 Experiments Division #61 L:;‘;: f;giﬁ :s“
Structural staff M.A.G. Aranda MPC, MJS, NM
[ I : I I —1
Chemistry & Material Electronic & Magnetic Life Science & Soft Optics & Metrology Support to
Science section #8 Structure Condensed Matter section #9 Beamline section
Francois Fauth of Matter section #9 section #18 Josep Nicolas #12
Eric Pellegrin Jordi Juanhuix Edmundo Fraga

|

7o BLO4 MSPD #4
F, CP, AM, AM,

e BL22 CLAESS #4
S, CM, NR,, WO,

¢ Chemistry lab (FF)

¢ High-pres. lab (CP)

e BL24 CIRCE #4
LA, VP, MF, CE,

e BL29 BOREAS #4
MV, JH, PG, HB;

¢ Material lab (EP)

ALBA — industrial workshop

e BLO9 MISTRAL #4
EP, AP, AS, IC,,

* BL11 NCD #4
MM, CK, JC, ES,,

e BL13 XALOC #4
RB, FG, XC, BC,,

e BLO1 MIRAS #4
IY, MK, TD, NB,,

e BLO6 XAIRA

#2: )),D.G.

¢ Biology labs (RB)
Cell culture lab (CK)

e BL20 LOREA #3
MT, FB, DP

e BL16 NOTOS #3
OV, DH, GA

e Scientists #2
IS, PPyg

4 Optics lab (JN)

ALBA synchrotron - techniques

2018.06.01

e Technicians #5
FF, JP, RV, JP, AE

e Floor
coordinators #6
RO, ID, IG, PR, AR,
FM

¢ Prox. mechanic
lab (EF)

15 of 16



ALBA — industrial workshop ALBA synchrotron - techniques 2018.06.01 16 0of 16



ALBA — industrial workshop ALBA synchrotron - techniques 2018.06.01 17 of 16



A

AL BA ]
Industry as a supplier
Synchrotron
Industry Industry
as a partner as a customer

ALBA — industrial workshop ALBA synchrotron - techniques 2018.06.01 18 of 16



