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Experimental Setup 
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Characteristical Gamma  
Spectrum of residual nuclei	
  

�  Targets: 112Sn 
               118Sn  
                       120Sn  
                       124Sn 
Energy of protons and 

deuterons beams: 
3.65GeV/nucleon 
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Analytic	
  representation	
  of	
  cross-­‐
sections	
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A1, A2, A3, A4 give the shape of mass-yield curve 
A5, A6, A7 give the width of isobaric distribution 

A9, A10 give the position of peak of isobaric distribution 
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Mass	
  yield	
  and	
  charge	
  dispersion	
  curves	
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Mass	
  yield	
  and	
  charge	
  dispersion	
  	
  curves	
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Comparison	
  of	
  mass-­‐yield	
  curves	
  for	
  3.65	
  
GeV	
  and	
  8.1	
  GeV	
  protons	
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Total	
  inelastic	
  cross-­‐sections	
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Theoretical estimation made by 
the formula (H.H.Hekman, 
D.E.Greiner, P.J.Lindstrom,Phys.Rev.C 
17,1735,1978) 

where b0 is the overlap parameter, AB 
is the mass number of the beam 
nucleus and AT is the mass number of 
the target nucleus 
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Dashed curve is the 
σ≈A2/3 dependence 



Dependence	
  of	
  inelastic	
  cross	
  sections	
  
via	
  energy	
  of	
  protons	
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The	
  dependence	
  of	
  ratio	
  	
  on	
  the	
  mass	
  number	
  
of	
  products	
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The	
  dependence	
  of	
  ratio	
  	
  on	
  the	
  mass	
  
number	
  of	
  products	
  	
  

Kazimierz Dolny, Poland September 26-30 2012 



! d
tot =! p

tot +! n
tot !"

#

" = 2i! p
tot !! d

tot

Kazimierz Dolny, Poland September 26-30 2012 



The	
  dependence	
  of	
  Zp/A	
  on	
  the	
  mass	
  
number	
  of	
  products	
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For the products A<40 the peak position of the isobaric 
distribution is on the neutron deficient side of the line of beta 
stability. And for the rest of the products the peak position lies on 
the neutron-rich side of the line of beta stability with increasing 
mass number of the target to move to a more neutron-rich nuclei 
of the residual. 



Conclusion	
  
�  The	
  parameter	
  	
  computed	
  from	
  the	
  experimental	
  data	
  
of	
  scattering	
  of	
  fast	
  protons	
  and	
  deuterons	
  on	
  
separated	
  tin	
  isotopes	
  do	
  not	
  coincide	
  with	
  the	
  
theoretical	
  predictions.	
  Theoretical	
  and	
  experimental	
  
ratio	
  of	
  the	
  cross	
  sections	
  for	
  deuteron	
  nuclear	
  
reactions	
  to	
  a	
  double	
  proton	
  nuclear	
  reaction	
  cross-­‐
section	
  are	
  the	
  same	
  for	
  the	
  reactions	
  of	
  deep	
  
spallation.	
  	
  

�  The	
  experimental	
  estimates	
  can	
  be	
  used	
  to	
  refine	
  the	
  
model	
  representations	
  of	
  nuclear	
  reactions	
  in	
  the	
  
above	
  energy	
  and	
  mass	
  regions.	
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