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Scintillation detector to detect 
the gamma-ray emeission
following resonant neutron 
capture (NRCI)

Absorption resonances in the 
transmission spectrum. AR are due to 
the resonant absorption of neutrons 
over a narrow energy interval. They 
are a nuclear phenomenon and allow 
the identification of the chemical (and 
isotopic)  composition of the sample.

AR occur at epithermal energy (1 eV 
< En < 1000 eV)
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The ANCIENT CHARM project aims to develop new experimental 
neutron Time Of Flight (TOF)  techniques for non-destructive analysis of 
Cultural Heritage objects. Among others the Neutron Resonance 
Tomography (NRT) and Neutron Resonance Capture Imaging (NRCI).

NRCI and NRT make use of 
epithermal neutrons (En up to 1 
keV) available at spallation 
sources like ISIS (UK).

New instrumentation has been 
developed by ANCIENT CHARM
and installed at the INES beamline.

Neutron absorption resonances can be used for:

Nuclide identification and quantification
Elemental (& isotopic) composition

NRT and NRCI are ideal investigations techniques for cultural heritage:

No sample preparation needed
Non - destructive
Negligible residual activation
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Neutron transmission spectra are put into relation with chemical and 
isotopical composition of the sample via the Time-Of-Flight (TOF) 
technique.

NRT is specially sensible to elements like Cu, 
Sn, Zn, Ag, Au, Sb, Pb, As. In a recent 
experiment (*) on a chalcolitic axe from Middle 
East, a content in silver as low as 10 -4 was 
measured.

(*) E. M. Schooneveld and the ANCIENT CHARM 
collaboration, J. Phys. D 42 No. 15 152003 (2009) 

NRT has been used at ISIS on selected archaeological findings from 
National Hungarian Museum (Budapest) :

end 6th-beginning 7th c. disk fibula from Kölked-Feketekapu site.

Distribution of GOLD in the 
lining

Distribution of COPPER in 
the back plate

Distribution of IRON in the 
(corroded) ring

middle third 7th c. belt mount from Környe site. Of this object a modern 
replica, realised for scientifical purposes, was also analysed.

Silver (blue image) and copper (red image) distribution in the real 7th centrury 
belt mount. 

Silver (blue image) and copper (red image) distribution modern replica belt 
mount replica.


