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1. Teopist aTOMHUX BJIACTUBOCTEN CTMCHEHUX KPUCTAaJliB iIHEPTHUX rasiB

2. The theory of atomic properties of compressed rare-gas crystals

Pedepar:

1. lana po6oTa cTaBUTb COOi 32 METYy CTBOPEHHSI METO/IiB TEOPETUYHOIO NOCIiIP)KEHHSI MaTepiajiB B eKCTpeMalbHUX
YMOBAaX [1J11 IPOTHO3Y BJIACTMBOCTENM B OCHOBHOMY CTaHi y BaXXKO BUMipIOBAaHUX 00JIACTSIX; 00YMCIIEHHS
€HEPreTUYHUX CIIEKTPIB CUCTEM KBAa3iYaCTUHOK B TBEPLOMY TiJjli Ta IIPYKHUX BJIACTUBOCTEN CUCTEM, 1O
BMBYAIOThCS, [IPY MEXaHIYHUX Hamnpyrax. [IpegMeTom JoCimKeHHs € o0y 0Ba 3 epIIMX IPUHIUIIIB AUHAMIUYHOI
Teopii r'paTKy KpUCTaJIiB IIiJl TUCKOM Ha OCHOBI HeemnipuyHoi Bepcii mogeni K.b.Tonnuro. SIk 06'eKkT Takoi Teopii
HaiiioLisbHiIe BUOpaTu Kpuctanu iHepTHux rasis (KII'). HaykoBa HOBU3HA oJIsIra€ B TOMY, 1110 BIleplIe B paMKax
mogesi K.b.Tonnuro Ha 0OCHOBI HEeMIIpUYHOTO [IOTEHIIiaJy BiIIITOBXyBaHHS OOYOBaHA IMHAMIYHA TEOpis
kpucTtaniyHux rpatok KII' B mmpokomy iHTepBasi THcKiB. KinbkicHO BpaxoBaHa fgedopmallist eJ1eKTPOHHUX
000JIOHOK B IUIIOJIBHOMY HaOJIMKEHHI ITpU p He € 0, sIKa OIuCye eJ1eKTPOH-(POHOHHY B3aeMo[ 0. [IpakTuyHe
3actocyBaHHs KII' oB's13aHe 3 MOXKJIMBICTIO BUKOPHCTAHHS iX SIK XOJIOOT€HTIB, pO60YOro cepeoBULIa [1Jis

nepeayi BeJIMKOro rifpoCTaTUYHOIO TUCKY IIPM HU3bKUX TeMIlepaTypax. HafmaHe TeopeTuiHe OOIpyHTYBaHHS



MOXJIMBOCTi OTPYMAaHHSI HOBUX MaTepiajiB 3 HOBUMU (Pi3MYHMMU 1 XiMIYHMMU BJIACTUBOCTSIMU 32 JOIIOMOTOIO

BHCOKOT'O TUCKY.

2. This manuscript set oneself creation of methods of theoretical research of materials in extreme terms for the
prediction of ground-state properties in hardness measurable regions; calculation of energy spectrums of the
systems of quasi-particles in a solid and elastic properties of the studied systems at mechanical stressing. Subject
of research is construction on first principle dynamic theory of lattices of crystals under pressure on the basis of
nonempirical version of K.B.Tolpygo model. As the object of such theory it is most expedient to choose the rare-
gas crystals (RGC). A scientific novelty consists in that first within the framework of K.B.Tolpygo model on the basis
of nonempirical short-range potential away the dynamic theory of crystalline lattices of RGC is built in the wide
interval of pressures. Quantitatively deformation of electronic shells is taken into account in the dipole
approaching at p is not equals 0, which describes electron-phonon interaction. Practical application of RGC is
related to possibility of the use them as coolants, working environment for the transmission of large hydrostatical
pressure at low temperatures. The theoretical ground of possibility of receipt of new materials is given with new
physical and chemical properties by high pressure.
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