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Abstract: The nucleation of nanopores in materials is studied as the initial stage of a phase transition that causes
microstructure amorphization of a solid surface thin layer under the influence of pulsed ion fluxes of inert gases.
Computer experiments are based on solutions of the kinetic theory equations of Fokker–Planck–Kolmogorov and
stochastic Ito equations with nonlinear functional coefficients. The porosity structures in the samples depend on
the types of the material crystal lattices and the layer sizes, the sample temperature, the ion energy values, and the
intensity of their flux. The nonequilibrium of the fluctuationally unstable processes as well as spatially nonuniform
distribution functions of pore sizes indicate a deviation of porosity from monodispersity which may change the
assessment of gas permeability in filtration combustion model.
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Figure Captions

Figure 1 Isoprojection of the evolution of the distribution function (g, t)/f(g, t = 0) level surfaces onto the {G0T} plane at
the initial stage of phase transition at T/Tmelt = 0.53 in the 3C–SiC/Mo layer. The sizes of pore-nuclei clusters are plotted on
the abscissa axis, and the time intervals [0;T¦nish] are plotted along the ordinate axis, the time step is tg = 10

−8 s. The porosity
varies within a thin 3C–SiC layer, the position of which shifts by 3 nm relative to the “silicon carbide – metal” interface (see
Fig. 2)

Figure 2 Histograms of the void fraction for phase transition in the 3C–SiC/Mo sample at time t = 0.02T¦nish (a) and the void
fraction of the layers (b) at time t = T¦nish. Porosity is concentrated in a thin 3C–Si layer located at a distance of 3 nm from the
“silicon carbide – metal” boundary
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