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The ELETTRA laboratory




The beamlines at Elettra




Why synchrotron light for CH?

1. Brilliant ¢ several orders of
magnitude more brilliant than
conventional sources

2. Continuous spectrung tunable
from UV to Xrays

3. Collimatedc¢ can be focused to
submicron dimensions

4. Coherentc allowsthe use of phase
contrast techniques




Cebervm censeo, mviadvm non
delendvm esse

A Samples with great historical and/or
commercial value

A Monitoring of restoration and
conservation protocols



Artis monvmenktorvm qvi VIAVIN
vidilt nvlilvm vidik, qui mille
vidik viavm vidik

A Use of different analytical techniques
A Analysis of a large sets of similar samples



What do we offer ?

A A wide portfolio of techniques

Most techniques are nodestructive or micre
destructive

A

A Synergies between conventional labs and large
research Infrastructures

A

Accesgo thematic networks and search for
funds



Drug analysis
Active principles are often characterized by a crystalline structure
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Drug analysis
Active principles are often characterized by a crystalline structure
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Markerpeaktakenwith a
conventionakource
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Drug analysis
Active principles are often characterized by a crystalline structure
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ELETTRA MCMaterials characterization througiX-Ray diffraction

Light source:
Bending magnet
Critical energy : 3.2keV (2.0) , 5.5keV (2.4)

X-rays at sample:

Energy range : 6-22 keV ~N~—
Photon flux : 10%* photons/sec \/
Beam size at sample : 10x1 mm? - 0.3»

Energy resol utt on -
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DCM focusing
sagittal
MIRRT l|focusing  cylindrical, dynamically bendable
tangential d=20600
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MCX beamline

The long period of exposure to an
iIncreasinglyaggressiveenvironment in
the immediate vicinity of seawater,
makes the windows of the venetian
Basilicadi San Giovanni e Paolo an
excellentcasestudyfor investigatingthe
effect of pollution andclimatechange
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An aggressiveenvironment with large thermal
variation, can promote micro- crackingon the
grisailles surface These micro-breaks, together
with the natural roughnessof the grisailleslayer,
may favor the condensationprocesseson the
surface In this way, the formation of a
deterioration-inducedporoussystemcanactasa
seriesof micro-reactorsfor leachingphenomena
with the subsequensaltprecipitation

400 -

One of the strengthsof MCXis the well-defined narrow
instrumentalprofile, which allowsaccurateidentification of
phasesin complex mixtures, which is often the casefor
objectsor fragmentsthat are being studiedin the field of
culturalheritage

Threeglassfragmentsfrom The Basilicadi SanGiovannie
Paolo in Venice were selected to study the alteration
processes
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Incoherent beam> absorption contrast
Goherentbeam->phase contrast

Phasecontrast exploits differences in the refractive index of different materials, and allows to

distinguish structures with similar absorption. The refractive index is expressed as a complex value:
n=1—46—1pP

Thet term is linked to the phasshift, threeorders of magnitude greater than the absorption term
i dthdrefore becomes possible to reveal phase effects even if the absorption (or the difference in

absorption between different phases of a material) is negligible.



Absorption Imaging
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Theincident beam is attenuated e absorbingsample. The

attenuation of the sample is recorded in area A2. The background
signal is recorded in the Al areas.



Phasecontrast Imagingpropagationmethod
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It is the simplest method, it does not require specific optics. dugbsegshe correct

sample- detector distance to get the signal. Without having to modify the
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SYRMERSYnchrotron Radiation for MEdical Physics




X-ray Imagdakenwith
synchrotronradiation

X-ray Imagdakenwith a
conventionalsource
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high performance sails

1. High modulusifwaror@fill
2. High modulusfwaror®warp
3. Spectr&®ripstopfill

4. Spectr&®diagonal axis

FOV =5.6 mm x 13.5 mm
Resolution = 26m
X-ray energy = 15 keV



