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IMAGING IN ARCHAEOMETRY AND ENGINEERING

Museum objects and handcrafts considered as cultural heritage are often
unigue, aged and degraded. Their interior composition, very often unknown, can
deliver information about their period of origin, the manufacturing process and

their use.

Requirement: micro-invasive or non-destructive techniques
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Interferometry
Diffraction
Imaging




IMAGING IN ARCHAEOMETRY AND ENGINEERING

Some engineering tasks requires non-invasive techniqgues too:

*Study of stress and deformation of mechanical components
*Real time visualization of operational structures
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Light (UV, Visible, IR)
furnishes only surface information (at least from opaque objects)

-Ultrasounds Intgrferometry
furnish low resolution details of inner particulard1ffraction
Imaging

«X-rays & neutron
are able to produce high resolution imagines of the inner details
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ATI-Austria at Station-2

X-rays and neutrons provide complementary information.
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RADIOGRAPHY

A neutron radiography system consists of:
1. a neutron source

2. a scintillator screen

3. an imaging device (typically a CCD)
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Result: 3-D image of the object, that can be sliced in different views by a
suitable visualization software.
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NEUTRON TOMOGRAPHY IN EUROPE

Reactors

1. FRM-II Garching, GERMANY (fast neutrons, 8:10* n-cm-2-s-1)
2. BENSC (CONRAD) Berlin, GERMANY (cold neutrons, 10° n-cm2-s')

3. CASACCIA Rome, ITALY (thermal neutrons, 2:10° n-cm-2-s1)

4. CEA Saclay, FRANCE (thermal neutrons, 3.4-10° n-cm-2-s)
5. ATOMINSTITUT Wien, AUSTRIA (thermal neutrons, 1.3:10° n-cm2-s)

6. KFKI Budapest, HUNGARY (thermal neutrons, 108 n-cm-2-s1)

Neutron Spallation Sources

1. SINQ (NEUTRA, PGA) Villigen, Switzerland

(thermal and cold neutrons, 104 n-cm-2-s-1, ontinuous)
2. LPI Moscow, Russia

(thermal and fast neutrons, 10° n-cm=2-s', pulsed)
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,ANAREA

Progetto per |W§%§éﬁe dei Neutroni Alla IMAT

_ ‘ adiation _ IMage and MATerials
Ricerca in Elettronica e Archeometria  science and engineering
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~_,rANAREA IMAT
A thermal-c Lmaging / materials science line for TS-II
AGpsigmaging lals scigrige peaml
CHIP IRradiation IMage and MATerials

science and engineering

Imaging mode Idiffraction mode

IMAT will be a world-leading pulsed-source cold neutron radiography
station and facility for materials science, materials processing and
engineering.



INES
The ltalian Neutron Esperimental Station at ISIS
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