
Nuclear
Phisics forArt

At LABEC
(The 
Laboratory 
of Nuclear 
Techniques for 
Cultural Patrimony), 
AMS has been used to 
date such objects and 
works of art as the 
reliquaries of Saint Francis, 
the Rosano Crucifix, and the 
Papyrus of Artemidorus.

Design:

T o discover the secrets behind 
important works of art and trace 
the history of archaeological 

finds, the world of Physics relies on 
techniques developed for basic rese-
arch, adapting technologies and in-
struments and using them to acquire 
new knowledge. In this way it is possi-
ble, for example, to examine the va-
rious layers of a painting, to date an 
ancient artefact, and to analyse the 
type of ink used to create a manu-
script. The choice of the specific tech-
nique depends on the objective of the 
research (dating or composition analy-
sis) and on the type of material being 
analysed (organic or inorganic). Using 
particle accelerators, it is possible to 
date archaeological finds of organic 
origin, such as wood, bone, and texti-
les, as far back as 50,000 years, which 
is useful for determining, for example, 
if a work of art is a forgery. In this case 
the technique used is known as "AMS" 
(Accelerator Mass Spectrometry), and 
it is based on the measurement of ra-
diocarbon (C14). In fact, AMS is used to 
measure the residual quantity of this 
element, which allows us to determine 
the period of death of the organism: 
the more ancient an artefact, the lower 
the amount of radiocarbon. By adop-
ting techniques based on IBA (Ion 

Beam Analysis), the accelerator can 
also be used to discover the composi-
tion of materials, such as inks, pig-
ments, and metal alloys, allowing us to 
reveal, for instance, the palette used by 
an artist to create a work (without 
having to destroy it). The most power-
ful IBA technique is PIXE (Particle Indu-
ced X-ray Emission), which relies upon 
the emission of X rays induced by ac-
celerated proton beams.

IBA has been used to analyse 
Galileo’s 
manuscripts, 
Da Vinci’s 
“Madonna of the 
Yarnwinder”, Antonello 
da Messina’s “Trivulzio 
portrait”, and the 
cushion of Saint Francis.


