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Pedepar:

1. O6'eKT mocmimKeHb: KpayLioHH K crenn@ivHi nedexTr KpUCTaIiyHOoi CTPYKTYpH i SIK HeJliHiiHI ycamiTHeHi xBuii
(TomoJioriyHi COITOHM) IT0JIs1 3MillleHb I1iJIbHOIIAKOBAaHMX aTOMHUX PsifiB. MeTa: TeOpeTUYHUI OIKC KpayliOHHUX
30yIpKEHb Y CKJIIQIHUX TPUBUMIPHUX KPUCTAJIYHUX I'PAaTKax, KOTPUM afieKBaTHO BifoOpakae (PpisuyHy Npupony
KpayZioHa i e(peKTUBHO BPAXOBYy€e HANOiIbLI iCTOTHI 0COGIMBOCTI MOTO CTPYKTYPHU i IMHAMIKY Y p€aIbHOMY
KpucTajui. MeTonu: 3araJibHONPUIHATI aHANITUYHI METOIU KJIACUYHOI MEXaHIKM YaCTOK i KPUCTAaJIiYHUX I'PATOK;
BiZJOMi ME€TOIM MaTeMaTUYHOI (Pi3UKHU, KOTPi 3aCTOCOBYIOTHCS [J1s1 ONMACY IPOCTOPOBO-4aCOBOi €BOJIIOLI KJIaCUYHUX
I0J1iB; METOAY TOYHOTO i HAbJIMKEHOrO PillleHb HeiHIMHUX AndepeHiaIbHYX PiBHSHb, PO3PO0JIEH] B Cy4acHil
HeJliHiiHIN ¢i3uni; inei meTomy JIopeHLs 17151 BUBEIEHHS PIBHSIHHS PyXY €JIeKTPOHA SIK TOYKOBOi CUHTYJISIPHOCTI
€JIEKTPOMArHiTHOTO 10JIS 1 aHaIoriYHOro oMy Metona Kocesuua 171 BUBEIEHHS PiBHAHHS PyXy OUCJIOKALi SIK
JIiHIHOI CUHTYJISIPHOCTI 1107151 AepopMalliil Y IPY>KHOMY KOHTMHYYMi; YACEJIbHI METOIY MiICYMOBYBaHHS Ta
iHTerpyBaHH4 i3 3aCTOCYBaHHAM II€PCOHAJILHOTO KOMII'I0TEpa. Pe3yibTaTy, HOBU3HA: 3[i1ICHEHO TEOPETUYHMIA OINC

PYXY Kpay[liOHa 5K PO3B'430K JVMHAMI4YHOI 3a/1a4i TPMBUMIPHUX KPUCTAJIIYHUX I'PATOK HA MiJICTaBi BUKOPUCTAHHSA



Teopii 30ypeHb, KOTpa Ha NePLIOMY €Talli 3BOJUTh 3a[ja4y ONMCY KpaylioHa [0 aHaji3y TONOJIOTiYHUX COJITOHIB y
MogeJi OmHOBUMIpHOTO KpucTana @penkesnsi-KoHTOPOBOi, a 064KCIeHHS [TONPAaBOK HA JPYrOMY eTalli BAKOHYEThCSI
LIJISIXOM PO3B'SI3Ky 3a/a4 JIiHIHOI [HaMiKU TPMBAMIPHOIO KpUCTana; CpOpMyIbOBAaHO BUMOTU 1O
KPUCTAJIOT€OMETPUYHHUX [1apaMeTPiB i mapaMeTpiB MDKaTOMHOI B3aeMOZi, 1110 JO3BOJISAIOTh BUAIIATYA KPayZiOHHI
30yIpKEHHS IIiJIbHOTIAaKOBAaHMX aTOMHUX PSZiB Ha TJIi Majivx JUHAMIYHUX AedopMaliiil KpucTasa B LiJIoMY;
OTPUMAaHO CIIiBBiTHOIIEHHS, SIKi IIOB'SI3YIOTh BJIACHY €HEPTilo i1 epeKTUBHY Macy KpayJioHa 3 MiKPOCKOIIIYHUMU
napaMeTpaMy KpUCTajla i mapameTpamMy MDKaTOMHOI B3aeMoJii; y Mexax ¢popmaniamy Jlarpanxa BUBEJEHO
PiBHSIHHS pyXy KpayZiOHa B IOBIJIBHOMY HEOJHOPIZHOMY ¥ 3MiHHOMY 3 4aCOM IOJIi IPY>KHUX HedopMalliil Kpucrana
3a HAsIBHOCTI [IiF0YMX Ha KPUCTAJI 30BHIIIHIX CUJI; BAKOHAHO aHATITUYHO-YMCEJIbHI pO3PaxyHKU [TapaMeTpiB
MIOTEHIialy KPUCTAIIYHOTO TOJIS AJIS 1iJIbHOMIAKOBAHUX aTOMHUX PAIB, IIJISIXOM NIPELCTABIEHHS KPUCTATIYHUX
I'PaTOK SIK CYKYITHOCTI IIapajieJIbHUX aTOMHUX PSI/IiB; 3 BUKOPUCTAHHSIM Ha3BaHUX BHUIIlE PE3YJIbTaTiB OTPUMAHO
4uCeJsIbHI 3Ha4EeHHSI TapaMeTpiB KpayAioHiB (Bj1acHOi eHeprii, epeKTUBHOI Mac i XapaKTepHOi TOBXUHU) AJ15
KpioKpucTasiB Ar i Apo6OBUMU TONOJIOTITYHUMH 3apsiiaMU, PO3lieNJIeHUX IIOBHUX KPayioHiB, a TaKOX
ACUMITOTUYHUIN PO3MaJ, po3LIENIeHUX KpPayAioHiB Ha cy6KpayioHu Npu TpaHcdopmallii ABobGap'epHOro
NOTEHLiajly y JBOSIMHUIN; OOI'PYHTOBAHA MOXUIMBICTb iCHYBAaHHS CHeliaJlbHUX TUIIB CyOKpay[iOHiB, IOB'SI3aHA 3
aTOMHOIO B'SI3KICTIO KpUCTasa i IpUKIIaieHoo 4O HbOTO 30BHIUIHBOIO CUJIOL0. ['ay3p BUKOPUCTAHHS: i3nka
KpUCTaiB, ¢pi3uKa pagialifHUX MOMKOIKeHb TBEPAUX TiJl.

2. Object of study: crowdions as specific defects of crystal structure and as nonlinear solitary waves of the field of
displacements in close-packed atomic rows. Aim: the theoretical description of the crowdion excitations in three-
dimensional crystal lattice which adequately shows the physical nature of the crowdion and effectively takes into
account the most essential fitures of its structure and dynamics in real crystal. Methods: analytical methods of
classical mechanics of particles and crystal lattice; known methods of the mathematical physics which is used for
description of the space-time evolution of classical fields; methods of precise and approximate solution of
nonlinear differential equations; ideas of Lorentz method for derivation of the equation of motion of the electron
as a point singularity of the electro-magnetic field and analogous to it Kosevich method for derivation of the
equation of motion of the dislocation as a linear singularity of the deformation field in elastic continuum;
numerical summation and integration methods with use of personal computer. Results, novelty: The problem of
crowdion motion is formulated and analyzed as a dynamical problem of a three-dimensional crystal lattice formed
by atoms of several kinds, which interact with each other by means of short-range pair potentials. It is explained
that in order for the crowdion excitations of the close-packed atomic rows to be distinguishable against the
background of small dynamic deformations of the crystal as a whole, the microscopic parameters of the crystal
structure must meet certain stated requirements. The equation of motion of a crowdion in an arbitrary elastic
strain field of the crystal is derived in the Lagrangian formalism. Expressions are obtained which relate the
effective mass and the rest energy of a crowdion with the geometric and force parameters of the crystal lattice.
The numerical values of the crystal field potentials parameters
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