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Abstract 

The approach based on the classical molecular dynamics (MD) is developed that allows to probe the energy spectrum of particles in 
radiation induced processes. To simulate the effect of particles collisions in the selected interval of the energy spectrum the “shock 
function” is introduced to the standard scheme of MD. This function describes the forces acting on the lattice atoms by the incident particles 
in the selected energy interval. The approach is illustrated by mod-eling the ion bombardment of triatomic model crystal with significantly 
different atomic masses of constituents. It can be useful in particular for a prediction of clusters type defects formed in polyatomic crystals. 

 

We developed the MD software that allows studying 
radiation induced processes in the selected range of energy 
spectrum of incident particles. Mechanisms of formation of 
radiation defects essentially depend on the type of incident 
particles and their energy. As a rule at the long-term 
unchanging irradiation conditions a stationary energy 
distribution of incident particles is set. In each interval of 
energy spectrum of these particles the specific mechanisms 
of defect formation are realized. The final radiation effect is 
determined by a superposition of radiation effects caused by 
incident particles in all intervals of their energy spectrum. 
Therefore, to decrypt the mechanisms of formation of 
radiation defects it is important to clarify the mechanisms of 
radiation-stimulated processes in different intervals of the 
energy spectrum of incident particles. 

To simulate the effect of atomic collisions in the selected 
interval of the energy spectrum the “shock function” is 
introduced. This function determines the forces (FSH) 
acting on the lattice atoms as described earlier in [9]. The 
pulses that are transferred to lattice atoms during irradiation 
are characterized by special random function. This function 

shows which atom in the irradiated sample is knocked, what 
energy value is chosen from the selected energy interval, 
and what the direction of hit is. 

It should be noted that due to the superposition of 
radiation effects caused by incident particles from different 
intervals of the energy spectrum, the result of the action of 
particles from selected energy range can be partly or fully 
hidden. Therefore, to estimate the role of different 
mechanisms in the radiation induced destruction of material 
it is necessary using the proposed approach to carry out the 
suggested simulations in different intervals of the energy 
spectrum and take into account the contribution of each 
energy interval to the final radiation effect. 

The developed approach is especially useful when the 
compound under irradiation consists of atoms with 
significantly different masses. The properties of track 
devices depend on the shape of tracks and the electronic 
structure of the internal track surfaces. The necessary 
properties of tracks can be obtained using the proposed 
approach. 
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