Evaluation of surface energy and excess entropy of nanodroplets on the basis of mean field method
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In spite of development and wide spreading of quantum chemistry methods, theoretical approaches to calculation of cluster properties do not lose their significance. We have proposed original variant of the mean field method (MFM). Our goal is to investigate complex of structural and thermodynamic properties of spherical nanoparticles including nanodroplets. In frames of MFM we have calculated size dependences of the reduced specific total excess energy 
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 and of the reduced specific excess free surface energy 
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 (coinciding with the surface tension for the equimolecular dividing surface) using three approximations of MFM. The calculations have been carried out for the square-well potential and the Lennard-Jones pair potential (
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 are the linear and the energetic parameters of the pair potential respectively). The results obtained agree with the molecular dynamics data [1]. The asymptotic values of 
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 agree with experimental data on the surface tension [2]. Besides, we have obtained size dependences of the reduced excess entropy 
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 for the second and the third approximations predict a maximal value of the entropy caused by changing of the density profile in the nanoparticle at the boundary.
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