Elettra Laboratory Mission:
Using Synchrotron and FEL radiation to conduct

experiments considered impossible a decade ago !

B Research opportumtles and perspectlves
using synchrotron and FEL radiation

1. Overview on synchrotrons, photon-matter
interactions and photon-based methods.

2. Application fields: representative examples with
emphasis at operando studies and achieved
spectral, spatial and time resolution.

. Concludmg remarks
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SYNCHROTRON? photon emission generated by relativistic
electrons in circular or linear accelerators
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Synchrotron light characteristics
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Photons compared to charged particles:
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Photons: redirection (scattering) & absorption

Y. scattered & transmitted photons, electron & photon emission
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XAS and PES Chemical Sensitivity <y
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Sampling depth of various spectrosopies: q
depends on the detected signal (electrons or photons)
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Microscopy Approaches:
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X-ray or electron optics;X-ray or electron detection ===

SPEM imaging aniicrospectroscopy
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CULTURAL HERRITAGE revealing morphology- Z/
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Life Science: 3D imaging of biological cells with TXM =
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Life Science: SXM & LE-XRF of cells exposed to CoFeO, NPs

<y

Elettra Sincrotrone Trieste

Penetrationof INPsluclusteringl affdceffects oahthei aheniisteyNGtdpenetratingrin

A. Gianoncelli et al, Xay Spectroscopy, 2013

the mudcleus .

- N ® A 0 O

Scattering
peak

Inducedmarphiology
changes:

vacuolatiorand |liptd

droplétcievelopment

Demokfitosos 5/10/20221

(b)

Counts

5

)

o

=

=

(=)

&)

065 070 075 080 085
Energy [KeV]

(a)[

0.4

Scattering peak

06 08 1.0
Energy [keV]

MayaKiskinov



Health: Asbestos in lung tissue: q

fibre core @ shell of complex content result of tissue reaction -

g " 5 Synchrotron soft-Kay imaging and fluorescence
4 ‘g o microscopy reveal novel features of asbestos body
‘b!'t,‘ morphology and composition in human lung
A tissues
L.Pascolet al Particland Fibr&oxicology-7, 2011.:
Scietifikeports, 2013.
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Reveaed/g participation in tissue reaction to
asbestos fibresthemolecular mechanism of

asbestodoxicity in concert with treentral role of
Mg in many cell and tissue mechanisms,

particularly oxidative stress defence and
inflammatory conditions, significant future
discernment is expectable.

Relevant also to CN$imilar effects!

Ae chemical state in the different locations
XANES:;

ol , AOrganiamatter contend proteins, lipids,
raype) R polysahharidesIRSM.
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Health: STXM+XFS and mIRAS for tissue characterization
NEXT i- graphene liquid cells for natural cell environment

A synchrotron light on Alkaptonuria: a
comparative XRF and FTIR study on a rare
disease

+lipids
+ amyloids
« proteoglycans
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FTIR

LE-XRF
Investigation

MitriE. et al., BBA Genral Subjects 2016, doi.org/10.1016/j.bbagen.2017.02.008

Chemical composition and morphology of AKU
cartilage: highlighted common features like presence
of amyloids and peculiar calcifications.
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Environment: XFS, XAFS, IR: soil contamination, plastic &)
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STXM & mXFS: Al Toxicity in
soybean roots

STXM &mXFS NanoCuO- possible
nanofertilizere zucchinplants
canminimize agrochemical effects to the
environmeninportardtrategy inane

enabled agriculture
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IRImagingecosystemat risk in
Antarctica due tmicroplastics

Na Fe Cu

M. Marmiroli et &nv. Sci. Techsb(202)

FTIRmage ofCollembolanlipids(blue)
proteins(green)andPS (ed).

E.BergamiBiology Letters, 16 (2020]
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