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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX py6puK: 29.19.29, 29.19.39, 29.19.43

Tema guceprauii:
1. lmHamika rpaTku Ta €JI€EKTPOHHA CTPYKTypa HU3bKOBMMIPDHUX IIPOBiAHMX CUCTEM Ha OCHOBI 3ai3a

2. Lattice dynamics and electronic structure of low-dimensional conducting iron-based systems

Pedepar:

1. [l OTPMMAaHHS €JIEKTPOHHOI CTPYKTYPH Ta (POHOHHUX 4acCTOT OyJIM MPOBEJEHI CAMOY3TO/I)KE€Hi PO3PaXyHKU y
MesXax Teopii pyHKLiOHaIA I'YCTHHY IOBHONOTEHIiaJIbHUM METOIOM IPUENHAHUX IIJIOCKUX XBUJIb | METOZOM
nceBponoTeHLiany. B pesynbrari, 415 xanbkoreHizis 3anisa FeTe, FeSe Ta Rb2Fe4Se5 cTano MOXIMBUM JOCTIIATH
BIIJIMB MarHiTHOrO MOMEHTY iOHa 3ajli3a Ta Moro CliHOBOTO CTaHy Ha (POHOHHY IiZICMCTEMY LIUX CIIOJIyK. BusiBieHo
aHOMaJIbHe ITOM'SIKIIEHHS BUCOKOYAaCTOTHUX (DOHOHIB ITPU 306i/IbIIEHHI MarHiTHOTO MOMEHTY 3aJli3a i BUCOKa
gyTuBicTb Blg(Fe) GoHOHY 1o cniHOBOro cTaHy ioHa 3aisa. [TokaszaHo, 10 3MiHa CIIiIHOBOTO CTaHY € MOKJIMBOIO
IIPUYMHOIO BUSIBJIIEHOTO €KCIIEpUMEHTAIbHO aHOMaJIbHO BEJIMKOr0 IIOCUJIeHH 1iiei poHoHHOro Mmoau B FeSe. V
(da3oBo cenapoBaHoMmy Rb0.8+xFel.6+ySe2 oTpumaHi 4acToTH (POHOHIB Y pi3HUX (a3ax, a TaKO>XK BCTAHOBJIEHO
MO>KJIMBICTb iCHYBaHHS BaKaHCiIHO BIOPsIKOBaHOI NpoBinHOi (pasu Rb2Fe4Se5 sk po3zinbHMKA MK HEIPOBiIHOIO
MarHiTHOIO dazoro Rb2Fe4Se5 Ta HagmpoBigHoo RboFe2Se2 nemarHiTHOIO hazoro. [ cuctem, M0 CKIaaThCs 3



BYIJIELIEBUX HAHOTPYOOK Ta HAHOJPOTIB 3aJ1i3a PO3PAax0OBaHa CTA0IJIbHICTh CTPYKTYPH 3aJI€XKHO Bifl TEOMETPUYHUX
IapaMeTpiB, a TAKOK MarHiTHi Ta NPOBifHI BJACTUBOCTI [1714 Pi3HUX BapiaHTiB BIIOPSAKYBaHHS 3ajli3a BCEPEIMHI

HaHOTPYOOK.

2. The thesis is devoted studying of lattice dynamics and electronic structure of iron superconductors and narrow
carbon nanotubes contained iron chains. Self-consistent calculations were carried out within the framework of the
theory of functional density using the full potential linear augmented plane wave method and the pseudopotential
one to obtain the electronic structure and phonon frequencies of the objects under study. As a result, an impact of
the iron magnetic moment and its spin state on the phonon subsystem of the FeTe, FeSe, and Rb2Fe4Se5 iron
chalcogenides was investigated. Anomalous softening of high-frequency phonons under increasing magnetic
moment of iron as well as high sensitivity of the vibrational Blg(Fe) mode to the change of the iron spin state were
found. It was shown that a change in the iron spin state is one of the reasons for the anomalously large hardening
of the Blg(Fe) phonon mode in FeSe observed experimentally. For the phase-separated Rb0.8+xFel.6+ySe2
compound, the phonon frequencies were obtained in the different phases. Ab-initio spin-polarized band structure
calculations showed that the compressed vacancy ordered Rb2Fe4Se5 phase can be conductive one and, therefore,
it may serve as a protective interface spacer between the purely metallic RboFe2Se2 phase and the insulating
Rb2Fe4Se5 phase providing percolative Josephson-junction like superconductivity all throughout of
Rb0.8+xFel.6+ySe2. The structural stability, as well as the magnetic and conducting properties of the composites
designed from carbon nanotubes and iron nanowires, were tested depending on the geometric parameters and
different arrangement of iron ions in the nanotubes.
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