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Si3N4 as candidate material for inert matrix  fuel hosts 

❖ Small absorption cross section for thermal neutrons 

❖ Good thermal and mechanical properties 

❖ Good stability against neutron irradiation 
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Radiation defects induced by swift heavy ions simulating fission 

fragments impact still remain less studied in comparison with neutron 

and conventional (low energy) ion irradiation 

Inert matrices -  ceramics with a high melting point and with low neutron 

absorption cross sections to be used as hosts for transmutation of 

actinides via nuclear reactions 

Ceramics and oxides considered as candidates for inert matrix fuel hosts 

- MgAl2O4, MgO, Al2O3, ZrO2, SiC, ZrC, ZrN, AlN, Si3N4  
 



Main peculiarity of swift heavy ion interaction 

with solids is a high level of ionizing energy 

losses which may result in formation of 

specific radiation damage – latent tracks 

 1%                99% 

(-dE/dx)t   =   (-dE/dx)n     +   (-dE/dx)ion 

Aim of this work is to evaluate latent track parameters in Si3N4 

irradiated with swift Bi ions 



  

 

Amorphous latent track of 710 MeV Bi 

ion in polycrystalline Si3N4.  

Track diameter = 3 - 4 nm                   
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Latent tracks in crystalline Si3N4 



Materials & Methods 

Polycrystalline Si3N4:2 at.% Al (MTI,USA) 

    Ion, energy (MeV)     Ion fluence, cm-2 

                              

       Bi, 700                        5×1011,1×1012, 5×1012  

                  1×1013, 1.23×1013 

       Bi, 1030          1×1010 

Ion irradiation parameters 

Facility: cyclotrons  U400, U400M (JINR, Dubna) 

Facility: FIB, TEM  – Centre for HRTEM (NMU, Port Elizabeth) 



Bi, 700 MeV 

Amorphous tracks in crystalline matrix 
Amorphous tracks in amorphous 
matrix 

Ion fluence for latent track overlapping        Фoverlap. ×πR2 
 =  1cm2   R=1.65 nm  

 

      Фoverlap. = 1.2×1013 cm2  



Bi, 700 MeV. Ion fluence 1013cm-2 
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