Calculation of local density and surface tension on the basis of the density functional method
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Local density profiles in Lennard-Jones spherical droplets have been calculated and size effect of the surface tension is studied on the basis of the atomic density functional method (ADFM). Two approximations of ADFM were used: the random phase approximation (RPA) [1] and the mean field modified approximation (MFMA). It has been found that values of density corresponding MFMA are some higher than those calculated using RPA. However, the behavior of the density profiles as very similar. It means that RFM gives quite actual results. It is also noteworthy that the density is the center of the droplet does not reach its bulk value that can be explained by self crossing of surface areas of surface areas of the droplet [2]. Calculations based on ADFM are very important investigating the degree of nucleation at higher pressures research of supercooled systems which can not be experimentally studied with equilibrium measurements. The results obtained predict some other corollaries than classical nucleation theory.
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