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Context of the study 

 ¶ Advanced materials which possess interesting physico-chemical properties such as 

high chemical stability and strong resistance against irradiation 

 ¶ IBAS is one possibility to produce homogeneous  nanoprecipitates  distribution of a 

ceramic phase in model substrate 

  ¶ Improvement of physico-chemical properties listed above essentially driven by the 

presence of multiple interfaces (matrix-nanoprecipitates)   

  

Motivations 
 

   É  to elucidate the formation mechanisms of ceramic nanoprecipitates in model 

substrate by using the co-irradiation capabilities of the JANNuS platform 

  

   É  to study the stability of interfaces (matrix- nanoprecipitates) 

 

Scientific approach 

ü STEP 1:  The IBAS of SiC precipitates in Si by simultaneous implantation with 

dual beams: C+ & Si+ ions 

ü STEP 2:  The synthesis of nanoprecipitates of a ceramic phase in metallic host  
 



 

The IBAS of SiC precipitates in Si by simultaneous 

implantation with dual beams: C+ & Si+ ions 
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* according  to SRIM simulations 

(100)-Si 

Thermocouple: 550°C 

(i) NRA- the carbon depth distributions; 

(ii) RAMAN - the chemical bonds between Si and C;  

(iii) TEM ï SiC nanoprecipitates and radiation defects. 

Mode C+: ū(cm-2) C+:RP(nm) C+: Con(at.%) C+: dpa Si+: ū(cm-2) Si+: RP(nm) Si+: Con(at.%) Si+: dpa 

SB 5x1016 1075 3.7 22.34 - - - - 

 SDB 5x1016 1075 3.7 22.34 5x1016 1080 2.8 64.27 

Refs: J.K.L. Lindner et al., Mater. Sci. Engin. C26 (2006) 857. 
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Assumption: 

× the A peak  has been asymmetrically broadened towards greater 

depths through ballistic collisions in the case of SDB implanted 

samples ;  

× the B peak is slightly broadened due to the redistribution of C 

atoms within collision cascades due to Si+ co-implantation.  
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