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KINETIC PROCESS ACCELERATION IN NANOCRYSTALLINE MATERIALS 

AT ION BOMBARDMENT 

A.I. Kalinichenko, S.S. Perepelkin, V.E. Strel'nitskij  
National Science Center «Kharkov Institute of Physics and-Technology», 

Akademicheskaya Str., 1, 61108, Kharkov, Ukraine. 

In the model of subsurface nonlocal thermoelastic peak (TEP), the thermoactivation of transport processes in nanocrystalline material 

at irradiation by ions with energy from 25 up to 1000 eV is explored. It is shown that parameters of the ion TEP (i.e., radius, the 

effective lifetime, temperature and pressure) and also number of thermoactivated transitions in the peak essentially depend on the 

crystal grain size d. The energy dependence of the parameters for nanomaterials with different dimensions of crystal grains is 

explored on the examples of peaks of ions B+ and Al+ generated in nanocrystalline targets BN and AlN, accordingly. The quantitative 

and qualitative distinctions in predictions of the proposed model and the Seitz-Kochler’s model of point thermal peak are discussed.

KEYWORDS: nanocrystalline material, thermal conductivity, ion implantation, thermal peak, kinetic process 
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