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Elettra and FERMI lightsources
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FERMI seeded Free Electron Laser Facility

Elettra Synchrotron Radiation Facility



Elettra Sincrotrone Trieste
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Elettra is the third generation storage ring (2 and 2.4 GeV) in operation since October 1993 

It has been optimised to provide the scientific community with photons in the energy range from a few to 

several tens of KeV and is continuously upgraded in order to be competitive with the most recent sources.



Bright and Powerful X-Rays from 

Relativistic Electrons
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Multidisciplinary research center for materials 

and life science
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X-ray DiffractionX-ray  and UV Photoemission

X-ray  Absorption Spectroscopy
Small angle X-ray Scattering

UV Spectroscopy and microscopy

Elettra Sincrotrone Trieste is a multidisciplinary international research center of excellence, specialized in

generating high quality synchrotron and free-electron laser light and applying it in materials and life sciences.

Its mission is to promote cultural, social and economic growth through:

• Basic and applied research

• Technology and know-how transfer

• Technical, scientific and management education

• Role of reference in the national and international scientific networks



Elettra: users facility

InCIMa Kick-off meeting, 16th-17th March 2017, Trieste, Italy

28 beamlines in operation

Elettra is a facility open to users

The access to the beamlines is free of charge 

and granted through proposal merit.

Twice per year, worldwide researchers submit 

proposal for experiments, that are evaluated by 

international Peer-Review-Committees 

(accordingly to the research area) 



Proposals and scientific disciplines
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934 Proposals received in 
2016

•from > 50 countries

•Italy 41%: truly international 
centre

438 ISI publications

Novel materials, novel 

characterization   and processing 

techniques, nano- and life sciences



FERMI beamlines and support labs
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FEL-1 and FEL-2 lines (100 to 4 nm)

6 beamlines in operation

12 supporting laboratories

•Protein production

•Sample preparation

•Scientific computing 

•NanoLab

•Tomolab

•T-ReX

•…



Beamlines involved in InCIMa
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IUVS: UV Resonant Raman Scattering 
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• Inelastic scattering technique for measuring the molecular vibrations in solid, liquid, gels, 

solutions,…

• Sensitive to type of atoms and bonds but also to intra- and inter-molecular interactions 

• Non-destructive technique

• Sensitive and selective technique 

thanks to the UV resonant Raman effect



IUVS: UV Resonant Raman Scattering 
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IUVS: UV Resonant Raman Scattering 



SISSI: FTIR microscopy, imaging and tomography
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• Absorption spectroscopy that studies the vibrational modes of covalently bonded molecules

• Label free technique

• No radiation damaging • Compositional and structural information

• Correlation of morphological and vibrational-biochemical information at the micrometer scale

 

NIR MIR FIR

λ (μm) 0.74 3 30 300

ν (THz) 400 100 10 1

ν (cm-1) ~13000 ~3333 ~333 ~33

E (eV) 1.65 0.413 0.041 0.004

E (Kcal/mol) 37 10 1 0.1



SISSI: FTIR microscopy, imaging and tomography

InCIMa Kick-off meeting, 16th-17th March 2017, Trieste, Italy

Vertex 70v

V
er

te
x 

70
v

H
y

p
er

io
n

30
00

Hyperion

1000

2nd Branch – SISSI Bio

Chemistry and Life Sciences

Optimized for FTIRM/FTIRI  in the MIR

New opportunities in the FIR regime

Open to users since 2007

1st Branch – SISSI Mat

Material Science

Optimized for spectroscopy from Thz to Vis

Open to users since January 2006

Alternated 

Operation

M5
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Complementarity   UV Resonant Raman /  FTIR 

Region
Wavelength

[µm]

Energy

[meV]

Wavenumber

[cm-1]
Type of excitation

Far IR 1000 - 50 1.2 - 25 10 - 200
Lattice

Vibrations

Mid IR 50 - 2.5 25 - 496 200 - 4000
Molecular

Vibrations

Near IR 2.5 - 1 496 - 1240 4000 - 10000 Overtones

Raman spectroscopy

Bending mode (1620 cm-1)           Symmetric stretching (3600 cm-1)          Asymmetric stretching (3700 cm-1) 

Raman active IR active
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Complementarity UV Resonant Raman/FTIR 



SYRMEP: X-Ray Imaging and Tomography
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• Absorption/Phase Contrast Imaging (free propagation)

• Dual energy imaging (K-edge subtraction)

• Analyzer Based Imaging (ABI)

Modalities:

• Planar

• Computed micro-tomography

(micro-CT)

 Non-destructive techniques to visualize the internal structures of any kind of samples. Virtual volume renderings

 Phase contrast imaging: use of phase retrieval algorithms to decouple phase from absorption signal and increase 

image contrast 

 Computed micro-CT at different resolution scales (1 - 50 µm) according to sample’s size and composition 

 Conventional micro-CT benchtop available for complementary studies

 Software tool for quantitative analysis of reconstructed data



SYRMEP: X-Ray Imaging and Tomography
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• Front-end hor. acceptance: 7 mrad

• Source-to-sample distance  15 m (white beam station),  23 m (exp. hutch),  30 m (patient room)

• Beam hor. size at sample  10 mm (white beam station),  160 mm (exp. hutch),  210 mm (patient room) 

• Energy range: 8.5 - 40 keV,  B.W. E/E 2 * 10-3

• Typical resolutions/pixel sizes:

• 0.9 - 3.5 µm for the white beam modality

• 4.5 – 50 µm for the monochromatic beam

Node for ‘X-ray phase contrast imaging’
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Grazie!
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