
  

  HNPS Advances in Nuclear Physics

   Vol 11 (2002)

   HNPS2000 and HNPS2002

  

 

  

  Copper and sulphur depth profile in patina layers
using NRA and RBS 

  G. Kalliabakos, S. Kossionides, P. Misailides, C. T.
Papadopoulos, R. Vlastou   

  doi: 10.12681/hnps.2236 

 

  

  

   

To cite this article:
  
Kalliabakos, G., Kossionides, S., Misailides, P., Papadopoulos, C. T., & Vlastou, R. (2019). Copper and sulphur depth
profile in patina layers using NRA and RBS. HNPS Advances in Nuclear Physics, 11.
https://doi.org/10.12681/hnps.2236

Powered by TCPDF (www.tcpdf.org)

https://epublishing.ekt.gr  |  e-Publisher: EKT  |  Downloaded at: 07/05/2024 14:40:19



Copper and sulphur depth profile in patina layers 
using NRA and RBS 

G. Kalliabakos1, S.Kossionides1, P. Misailides2, 
C.T.Papadopoulos3 and R.Vlastou3 

1) Inst, of Nuclear Physics, NCSR "Demokritos ", 153.10 Aghia Paraskevi, Athens 
2) Lab. of Radio chemistry, Aristotle University of Thessaloniki, Thessaloniki 
3) Dept. of Applied Physics, National Technical University of Athens, Athens 

Abstract 

A combination of nuclear reaction analysis (NRA) and Rutherford 

backscattering spectroscopy (RBS) were utilized in order to obtain 

information on the depth distribution of sulphur and copper in artificially 

produced and natural patina layers. The copper profiling was performed by 

using the reaction 6 3 Cu(p,p'y) 6 3 Cu and detecting the 1327 keV γ-ray 

deexciting the third excited state to the ground state of 6 3 Cu produced. For 

the determination of sulfur the 2230 keV γ-ray was used, deexciting the first 

excited state to the ground state of 3 2 S formed through the reaction 
3 2 S(p,p 'y) 3 2 S, which exhibits three sharp resonances at projectile energies 

3.094, 3.195 and 3.379 MeV. The relevant cross-sections were measured in 

the energy range between 3.0 and 3.7 MeV in steps of 20 keV at 125° to the 

incident proton beam direction. Supporting information on the depth 

distribution of oxygen and the other elements of the patina samples was 

obtained by p-RBS (E p = 1.5 MeV; θ = 160°). 
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