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INFLUENCE OF THREE-BODY INTERACTION 
ON THE PHONON FREQUENCIES OF CRYSTALLINE KRYPTON 

IN THE MODEL OF DEFORMABLE ATOMS 
 

Ie.Ie. Gorbenko, 
PhD in Physics and Mathematics, Associate Professor, Director of the Institute of 

Physics and Mathematics Education, Information and Service Technologies of 
Lugansk State Pedagogical University, Lugansk 

E.A. Pilipenko, 
PhD in Physics and Mathematics, Senior Researcher, Department of Phase Transformationsof 

Donetsk A.A. Galkin Institute for Physics and Technology, Donetsk 
 
Abstract.  Ab initio calculations of phonon frequencies of compressed Kr crystals have been 

performed taking into account the many-body interaction in the model of deformable atoms. In the 
short-range repulsive potential, along with three-body interaction associated with the overlap of the 
electron shells of atoms, the three-body forces generated by the mutual deformation of the electron 
shells of the nearest-neighbor atoms have been investigated in the dipole approximation. It is shown 
that the allowance for the deformation of the dipole-type electron shells of atoms in the pair and 
three-body approximations leads to softening of the longitudinal mode at the points L and X is 
observed, the transverse mode T1 
compressions. This effect is enhanced by the three-body forces. There is a good agreement between 
the theoretical phonon frequencies and the experimental values at zero pressure. 



Keywords: rare-gas crystals, many-body interactions, deformation of the electron shells, high 
pressure, phonon frequencies, absolute instability. 
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