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This paper will compare the results from two 
complementary analyses of the same group of 
ancient silver coins.  The group comprises 26 Iron 
Age British coins and 4 Roman coins from the 
Hallaton Treasure (a group of hoards buried at a 
hilltop site in Leicestershire around the time of the 
Roman conquest, c. AD 40-60) as well as 3 modern 
replicas.   
 
WDXRF analyses were carried out at the University 
of Leicester, Department of Geology, using a 
PANalytical Axios Advanced PW4400 XRF 
spectrometer.  The analyses, carried out without any 
surface preparation of the coins, revealed the 

samples to consist of a complex alloy of Ag-Cu-Sn 
with additional impurities of SiO2 and Al2O3. 
 
Neutron diffraction analysis was subsequently 
carried out on the GEM instrument at the ISIS 
research facility in Oxfordshire. This analysis 
revealed the bulk phase composition and texture of 
the coins. Diffraction patterns were Rietveld-
analysed using the public domain GSAS program [1]. 
 
Comparison of these two sets of results highlights 
some of the benefits and drawbacks of using 
WDXRF and neutron diffraction to analyse ancient 
silver artefacts, and the benefit of combining both 
techniques. Only the comparison of the two sets of 
results reveals surface enrichment in the ancient 
coins, as well as suggesting differences in the crystal 
structure of the modern replicas compared to their 
ancient counterparts. 
 

 
Figure 1: Iron Age coin from the Hallaton Treasure 
[No. 245] (courtesy of Market Harborough Museum) 
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