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• The study of the elemental composition and radiation resistance of polymeric 
functional materials intended for work in a cosmos is an urgent scientific and 
technological problem. The study of the elemental composition of semiconductor 
systems on a polymer substrate using the RBS method was the goal of this work. 

l. Introduction 
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N0 Group of samples 

Group 1_PET Group 2_PES Group 3_PETITO 

1 PET 44 PES 39 PET/ITO 45 

2 PET/cytosine 4 PES/cytosine 3 PET/ITO/cytosine 26 

3 PET/ZnPc 17 PES/ZnPc 8 PET/ITO/ZnPc 31 

4 PET/TPyP 24 PES/TPyP 11 PET/ITO/TPyP 35 

II. Materials and methods 

Table 1 . Group of samples: RBS – method (Rutherford backscattering 
spectrometry) 

𝟏

𝟐
𝑴𝟏𝒗

𝟐 = 
𝟏

𝟐
𝑴𝟏𝒗𝟏

𝟐 +
𝟏

𝟐
𝑴𝟐𝒗𝟐

𝟐, 

𝑀1𝑣 = 𝑀1𝑣 1 + 𝑀2𝑣 2 
 

𝑣1

𝑣
=   

±(𝑀2
2 − 𝑀1

2𝑠𝑖𝑛2𝜃)
1

2 + 𝑀1𝑐𝑜𝑠𝜃

𝑀2 + 𝑀1
  

3 



several photos related to the RBS 
method and JINR in Dubna EG-5 
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• Experimental samples before and after interaction with the ion beam during RBS 
experiment (The alpha particles with energy 2MeV was used). We can see some 
destroy of surface layer occurred in all samples 

III. Results and Discussion 

Before experiments After experiments 
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• The samples were measured by RBS methods under the following experimental conditions:  

• Energy of α particles 4He+: 2.0 MeV. 

• Incident angle of ion beam with IBM geometry: 100 and 400. 

• Scattering angle: 1700. 

• Calibration sample: Si/SiO2 substrate 

 

III. Results and Discussion 

Fig. 1: RBS spectra of Group 1_PET samples Fig. 2: RBS spectra of Group 2_PES samples Fig. 3: RBS spectra of Group 3_PETITO samples 
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Substrate:  Polymers like poly(ether sulfones)/PES  
polyethylene terephthalate/PET  

Polemers films: phthalocyanine (zinc phthalocyanine/ZnPc) 
non-metallic phorphyrine 95,10,15,20-tetra(4-pyrydil)21H,23H-porphyne /TPyP)  
nucleic acid base (cytosine/C) 
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IV. Concluding 
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1. It was showed that the RBS method can investigate polymer structures, in particular -  
provide quantitative information about the composition of the sample. This method 
allows to make a detail analysis of light elements, such as C, N, O. It was found that the 
ion beam destroyed a polymer materials which can lead to changing of an elemental 
composition of the sample surface layer.  

2. It was found that the ion beam destroyed a polymer materials which is lead to changing 
of an elemental composition of the sample surface layer.  

3. Based on the analysis of literature data, it is shown that there is a way to avoid this 
problem. The following activities must be performed  

  1. It is necessary to have a low current ~ 2 nA / mm2, for a minimum heating of 
the target by the beam.  

 2. It is necessary to set a sliding angle from 4o.  

 3. Minimize the shooting time of the experiment.  
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Thanks for your attention! 


