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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19.07

Tema gucepranii:

1. lnHamika rpaTku KpUCTaJliB 3i CKIagHUMU Ae(eKTaMu, apyBaTUX Ta pO3YIOPSIAKOBAHUX CTPYKTYP

2. Lattice dynamics of crystals with complicated defects, layered and disordered structures

Pedepar:

1.V nuceprauii npencrasiieHi pe3ysibTaTy, IPOBEIEHNX HA MiIKDOCKOIIIYHOMY PiBHi TEOPETUYHUX NOCJIIIKEHb
(pOHOHHUX CHEKTPIB i KOIMBAJbHUX XapaKTEPUCTUK F'€TEPOT€HHUX KPUCTANIYHUX Ta HEBIOPSIKOBAHUX CUCTEM.
O6'eKT DOCTiIKEHb -~ KPUCTaJIiYHi CUCTEMHU 3i CKIaAHUMU AedeKTaMy, HEBIOPSAKOBaHi TBep i pO3UMHU Ta CIJIABH,
KBa3iHM3bKOBUMIpHI i 6araTouiapoBi KpucTanu, HaHOKJIAcTepyu. MeTa JocCiIKeHb OTPUMaHHS HOBUX JTAaHUX ITPO
(poHOHHI CIIeKTPU i KOJMBAJIbHI XapaKTEPUCTUKY KPUCTATIIUHUX CUCTEM 3 0CJIabJIeHUM BILJIMBOM Ha KOJIMBAJIbHI
XapaKTePUCTUKU KPUCTATIYHOI PETYJISIPHOCTI B pO3TalllyBaHHI aTOMiB. METOIM NOCIIITIKEHHS: METOJ, JIOKAJIbHUX
dyHkuii I'piHa, MeTox, peryssipHUX BUPOIKEHUX 30ypeHb, MeToJ, IKOOilioBIX MaTpulp. OCHOBHI pe3yJbTaTu:
BCTAHOBJIEHO CITiJIbHICTh MPUPOIU G030HHUX ITiKiB B HEBIIOPSAKOBAHUX CUCTEMAX i 0COOIUBOCTEl BaH X0Ba B
ineanpHUX KpUCTajax - JOAATKOBA JUCIIEPCist (OHOHIB, 110 MOMMPIOIOTHCS, IPU iX PO3CisIHHI Ha MOBIIBHUX
KBa3ivacTUHKA. Bu3HaueHo BIIJIMB TaKWX 30yIp)KEHb HA HU3bKOTEMIIEPATYPHY TEIJIOEMHICTh. BU3HAaY€HO XapaKkTep

TpaHcopmaliii UCKpEeTHOro JIOKaJIbHOIO PiBHS B JOMIIIKOBY 30HY 3i 3pOCTaHHSM KOHLIEHTPALlii JOMIIIKY.



PospaxoBaHi Ta npoaHani3oBaHi POHOHHI CIIEKTPH IIAPyBaTUX i 6araTomapoBUx KPUCTaliB: rpadity,
IiXaJIbKOTEHITiB epeXifHNX MeTaJliB Ta BUCOKOTEMIIEPaTyPHUX HAAIIPOBigHUKIB TUIy 1-2-3. [lobyoBaHa aTOMHA

IMHaMiKa HAaHOKJIACTEPiB, K BUIbHUX, TaK i a,COPOOBAHUX Ha aTOMHO-TJIQAKIiN MOBEPXHi MiAKIaIKHU.

2. In the thesis, the results of microscale theoretical investigation of phonon spectra and vibration properties of
the inhomogeneous and disordered crystalline systems are presented. Object of research the crystalline systems
with complex defects, disordered solid solutions and alloys, quasi-low-dimensional and multilayer crystals, as well
as nanoclusters are considered. Aim of research is a novel data acquisition for the phonon spectra and vibration-
mediated properties of the crystalline systems with rather weak influence of crystal regularity on their vibration
behavior. Methods of research include a local Green's function technique, method of regular degenerate
perturbation and the Jacobi matrices technique. Main results: it was established that the boson peaks in disordered
systems and van Hove singularities in regular crystals have the same origin, which is the excess phonon dispersion,
rendered by the scattering of rapidly propagating phonons on slow quasiparticles. The boson-peak effects on heat
capacity variation at low temperatures were discovered. The character of a discrete local level evolution towards
the impurity band with doping was determined. The phonon spectra of the layered and multi-layer crystals such as
graphite, transition-metal dichalcogenides and high-temperature superconductors of the 1-2-3 type, were
calculated and scrutinized. The atomic dynamics in nanoclusters, either free or absorbed on a substrate with
atomically smooth surface, is described.
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