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The features of the angular distributions of accelerated neutral atoms at grazing angles of incidence on the Al (001) surface are studied using the mathematical modeling method.  The interaction of accelerated atoms with crystal lattice atoms and the electronic properties and atomic structure of the Al (001) surface are calculated using the electron density functional method. The angular distributions of scattered atoms are modeled by taking into account their interaction with several atomic layers in the crystal lattice and atomic displacements during thermal oscillations. 
The dependences of the rainbow scattering angle on the transverse energy differ significantly for atoms of metals and inert gases. As the transverse energy of incident particles decreases, the rainbow angle of metal atom scattering increases and that of inert gases decreases. This is a consequence of the polarizability of metal atoms, which differ from atoms of inert gases with completely filled electron shells. 
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	Рис. 1. Зависимости радужного угла рассеяния нейтральных атомов Al, Na и Ar от значения поперечной энергии при падении налетающих частиц с энергией 10 кэВ на поверхность (001) кристалла Al вдоль осевого направления  <011>. Сплошная линия – результаты компьютерного моделирования, пунктир – экспериментальные данные
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