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X-rays for cultural heritage and archaeology  

at ICTP 
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EXACT Project 
 

Elemental X-ray Analysis and Computed Tomography 
  
 

• Micro-Tomography  
 

• Portable X-ray system  
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The mCT has been designed by ICTP and Sincrotrone Trieste. 

 

This mCT system has been specifically designed for the investigation of large 

objects (with dimensions up to 20 cm and a weight up to 15 kg) at 40-50 micron 

resolution. Smaller objects can be also studied with spatial resolution of the 

order of 5-10 micron. 

 

Main Components 

 

- Tube: X-rays are produced by a Hamamatsu microfocus X-ray source (150 kV 

max. voltage, 500 µA max. current, 5 µm min. focal spot size).  

 

- Detector: is a Hamamatsu flat panel sensor coupled to a fiber optic plate 

under the GOS scintillator. It is a large-area device with small pixel size (50x50 

µm) and high efficiency in the radiation conversion.  

 

- Sample positioning system: Aerotech high-performance mechanical 

components with two linear translation axes and rotation stage. 

The cone-beam mCT station at ICTP 
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New flat panel Teledyne Dalsa 
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Paleontology 













Paleoathropology 



In order to investigate its inner structural 

morphology, in 2012 Archi 1 Neanderthal 

mandible has been imaged using X-ray 

microtomography according to the following 

parameters: 120 kV voltage, 80 µA current, 

2400 projections over 360°. The final 

volume rendering was reconstructed using 

DigiXCT in 16-bit format, at an isotropic 

voxel size of 25 µm. 
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The immature Neanderthal Archi mandible 

Bernardini F. et al 2013, Microtomographic-based structural 

analysis of the Neanderthal child mandible from Archi, Southern 

Italy. Proceedings of the European Society for Human Evolution 2: 

44. 
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The Ceprano calvarium 

The Ceprano calvarium was found in 1994 at Campogrande (southern Latium, Italy). At the time 

of its discovery and according to its stratigraphic position, an age of about 800-900 ky was 

suggested. However, recent studies point to a possible time range between 430 and 385 ky. 



Dipartimento di Biologia Ambientale, Sapienza Università di Roma (G. 

Manzi, F. Di Vincenzo, A. Profico)  

 

Istituto Italiano di Paleontologia Umana (IsIPU), Roma  (I. Bidittu) 

 

Soprintendenza Archeologica del Lazio, Roma (P. Zaio, M. Rubini) 

The calvarium was affected by diagenetic 

deformation, requiring an accurate 

restoration in view of more suitable 

comparative analysis. Several attempts to 

recompose the puzzle of its original 

morphology were carried out over time. With 

the aim of digitally removing any plaster 

residuals from previous interventions, all the 

human material from Campogrande has 

been recorded by X-ray microtomography 

(μCT) with an isotropic voxel size of 40 μm.  

Di Vincenzo F. et al 2014, The Ceprano calvarium, twenty years 

after. A new generation of (digital) studies. Proceedings of the 

European Society for Human Evolution 3: 61. 
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The Romito 9 skull 

Università  di Firenze, Italy 

University of California, Irvine, USA 

Università di Roma Tor Vergata, Italy 

Università del Salento, Italy 

Soprintendenza Archeologica della Calabria, Italy 

The skull, dated to17 ky, is part of a Epigravettian burial recently discovered in the 

famous Romito cave in Calabria. 

  

In order to produce a virtual endocast, it has been recently imaged by X-ray 

microtomography (μCT), according to the following parameters: 145 kV voltage, 

200 µA current, and a projection each 0.075°. The final volumes were 

reconstructed with an isotropic voxel size of 41 µm.  







Archaeology 



Ghana clay figurines 
(about 1ky BP) 





microCT revealed hidden 

channels within the 

objects which could have 

a medicinal function, used 

for liquid ritual offerings. 











5 cm 



5 cm 



5 cm 



5 cm 



3 cm 



3 cm 





Roma, 17 - 18 dicembre 2015 46 





48 

DSM 

DTM 



Bernardini F. et al 2013, Airborne LiDAR application to 

karstic areas: the example of Trieste province (north-

eastern Italy) from prehistoric sites to Roman forts. Journal 

of Archaeological Science 40: 2152-2160. 



Roman shoe hobnail 







G. Zanettini 
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Elettra - Trieste 
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Modern beeswax 

Infrared spectroscopy 



DSA-SUN 
 

Center for Isotopic Research on Cultural and Environmental heritage 
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Lucas Heights - Australia 



Beeswax: 
4695-4453 BC (two sigma) 
 

14C measurements were performed 

using the STAR facility at ANSTO 
(Australia)   

Mandible: 
4688-4496 BC (two sigma) 
 
14C measurements were 

performed using the CIRCE 
AMS facility (Italy)  











Southern India 



Thank you for your attention! 


