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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Kozu TeMaTHYHHUX PYyOPHK: 29.19.29, 29.19.39, 29.19.43

Tema gucepranii:
1. lmHamika rpaTku Ta €JIEKTPOHHA CTPYKTypa HU3bKOBMMIPDHUX IIPOBiAHMX CUCTEM Ha OCHOBI 3ai3a

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

Pedepar:

1. It OTpMMaHHS €JIEKTPOHHOI CTPYKTYpHU Ta (POHOHHMX YaCTOT OyJIM IPOBEI€Hi CaMOYy3TrO/IKEHI pO3PaxyHKU Y
Mexax Teopii PpyHKLioOHaIa I'YCTUHY IOBHONOTEHIia/IbHUM METOIOM NIPUEHAHUX IIJIOCKUX XBUJIb | METOJOM
IICeBONOTeHIiany. B pe3ysnbTari, Ay xanbkoreHinis 3anisa FeTe, FeSe ta Rb2Fe4Se5 cTano MOXINBAM AOCHIAUTA
BIIJIUB MarHiTHOrO MOMEHTY iOHa 3aJ1i3a Ta MOoro CIiHOBOTO CTaHy Ha (POHOHHY MiICUCTEMY LJMX CIOJyK. BusBieHo
aHoMaJlbHe [TOM'SKIIeHHS BUCOKOYACTOTHMX (POHOHIB Ipu 36i/bLII€HHI MarHiTHOro MOMEHTY 3aJ1i3a i BUCOoKa
yyTsuBicTh Blg(Fe) GoHOHy 1o criiHOBOro craHy ioHa 3aisa. [IokaszaHo, 1110 3MiHa CIIiIHOBOTO CTaHYy € MOKJIMBOIO

IIPUYNHOIO BUABJIEHOTO €EKCIIEPYMEHTAJIbBHO dHOMAJIbHO BEJIMKOT'O ITOCUJIEHHA Ll1€1 (l)OHOHHOFO MO B FeSe.Y



(azoBo cenapoBaHomy Rb0.8+xFel.6+ySe2 oTpumaHi 4acToTu (POHOHIB y pi3HUX (Pa3ax, a TAKOK BCTAHOBJIEHO
MOXKJIMBICTb iCHYBaHHS BaKaHCIHO BIIOPSAKOBaHOI TpoBinHOi ¢a3u Rb2Fe4Se5 sk po3ninbHUKa MK HETIPOBIZHOIO
MarHiTHoto azoio Rb2Fe4Se5 ta HagnposigHoto RboFe2Se2 nemarHiTHOIO da3zoto. 171 cucTteM, M0 CKIaIaloThCs 3
BYIJIELIEBUX HAHOTPYOOK Ta HAHOJPOTIB 3aJ1i3a PO3Pax0OBaHa CTA0IJIbHICTh CTPYKTYPU 3aJI€XKHO Bifl FEOMETPUYHUX
IapameTpiB, a TAKOK MarHiTHi Ta MpOBifHI BIACTUBOCTI [J1g Pi3HMX BapiaHTIB BIIOPAAKYBaHHS 3aj1i3a 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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