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Pedepar:

1. B mucepTauii, BUKOPUCTOBYETHCSI HEEMIIIpUYHA BEPCisl OIMCY MDKaTOMHOI B3aeMOJ(i, sika 6a3yeTbCsl HA KBAHTOBO-
MEXaHi4Hill MOJieJli aTOMIB, 110 MOXKYTb 4edOPMYBaTUCS Ta NOJIIpU3yBaTUCSs. JOCTIIKyEeTbCS POJIb 6araTOYacTKOBOI
B3aeMogii Ta jedopmaliii es1eKTpOHHUX 000JI0HOK aTOMIB KBaJJPYIIOJILHOTO TUILY IIPU POPMYBaHHI IIPY>KHUX
BJIACTUBOCTEN aTOMApPHUX KPIOKPUCTAJIiB B IIMPOKOMY IHTEPBaJIi TUCKiB.PO3BMHYTa TEOPis 3aCTOCOBAaHA 0
PO3paxyHKy MOAYJIiB IPY>KHOCTi Bipua i ®ykca, koedinienTa npyxHoi aHizoTporii 3eHepa AJ1s KpucTatiB psagy Ne-
Xe. OTpuMaHO 106py 3rofly 3 €KCIIepUMEHTOM, BKJII04alouu CTPyKTypHui nepexin tuny ILIK-TIY B Xe npu 75 I'Tla.
2. In the dissertation, we used an ab initio version of the description of the interatomic interaction, based on the
quantum-mechanical model of deformable and polarizable atoms. The role of the many-body interaction and the
quadrupole deformation of electron shells of the atoms in the formation of elastic properties of atomic
cryocrystals over a wide range of pressures have been analyzed. The developed theory is applied to the calculation



of the Birch and Fuchs elastic moduli, the deviation from the Cauchy relation, the Zener elastic anisotropy
coefficient for the entire series Ne-Xe. We have obtained good agreement with the experiment, including the
structural fcc - hep transition in xenon at 75 GPa.
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