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Comparison of Coins by X-ray Diffraction (XRD); 
Preliminary Findings 

 



From left obverse (top) and reverse (bottom): Maxentius (Rome Mint), 
1698 Half Penny, Greene Farm Unknown Coin, 1975 US Penny  



X-ray Fluorescence (XRF) 



Relative Composition (%) Cu Zn Pb Ag Sn Fe 

Penny, 2005 47.15 52.68 0.01     0.17 

Penny, 1975 96.57 3.26       0.17 

Half-Penny, 1698 99.25   0.49   0.02 0.24 

Maxentius, Mint 88.72 0.27 6.83 1.04 2.81 0.32 

GFAP Unknown 0.20 4.99 1.95     92.87 



X-ray Diffraction (XRD) 

• X-ray diffraction analysis uses 
the interaction of x-rays with 
the atomic structure of a 
crystalline phase to deduce the 
arrangement of atoms within 
the lattice.  X-rays are scattered 
by the atoms (primarily by 
electrons), and interfere with 
one another to form a unique 
pattern.  

• Each phase can be identified by  
a unique “fingerprint” of peak 
locations. 

 

   

Bragg’s Law: 



XRD & Crystallography  



Diffractometry 

• Ѳ-2Ѳ Scan 

– “deep” 

• Glancing Angle Scan 

– “shallow” 



Relative Composition (%) Cu Zn Pb Ag Sn Fe 

Penny, 2005 47.15 52.68 0.01     0.17 

Penny, 1975 96.57 3.26       0.17 

Half-Penny, 1698 99.25   0.49   0.02 0.24 

Maxentius, Mint 88.72 0.27 6.83 1.04 2.81 0.32 

GFAP Unknown 0.20 4.99 1.95     92.87 



 









Weathering of Historical Glasses: 
A Record of Time? 

Andrew Bearnot 









Thin Film Interference 















Some Intrinsic Properties 

• Chemical Composition 

• Surface Flaws (scratches) 

• Heterogeneity (cord and ream) 

• Seeds (bubbles) 

• Thermal History (internal stress) 

 



Some Environmental Factors 

• Presence of moisture 

• Time of exposure 

• Soil chemistry, pH, etc. 

• Temperature 

• Microorganisms 

 

 





Layer Geometry? 

Intersections? 

Fracture? 







 





GLASS 





  


