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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PyOPHK: 29.19.07, 29.31.21, 29.31.37

Tema gucepranii:
1. KonekTuBHi 36yIpKEHHSI B MOHOKPUCTAJIax Ta HyJIbMipHUX cuctemax MI3 (M = Bi, Sb, As)

2. Collective excitations in single crystals and zero-dimensional systems of MI3 (M = Bi, Sb, As)

Pedepar:

1. B po6oTi npencTaBieHo pe3yabTaTy KOMILUIEKCHUX JOCHIIKeHb KOJIEKTUBHUX 30y IKeHb eJIEKTPOHHOTO i
KOJIMBaJIbHOTO TUIIiB B MOHOKPUCTAJax Ta HyJbMipHUX cuctemax MI3 (M = Bi, Sb, As). 3zilicHeHO TeopeTuko-
IPYIIOBOM aHasli3 0CO6IM-BOCTEN (POHOHHUX 30y KIE€Hb, 00yMOBJIEHUX CIENUIKOI0 6yJ0OBY KPUCTAIYHOI IPATKU.
IaHo ab-initio po3paxyHok reomeTpii, Gopm Ta 9acToT PyHAAMEHTANbHUX KOJIMBaHb i307IbOBAHUX MOJIEKYJ Bil3,
SbI3 i AsI3. Po3mudpoBaHo ciekTp KOMOIHAILIMHOTO pO3CitoBaHHS CBiTJIa MOHOKpucTasiB Sbl3 mpu 1.4 K. [TokazaHo,
110 B KOJIMBAJIbHUX CIIEKTPax MOHOKpucTaliB MI3 (M = Bi, Sb, As) Mmo>xyiuBe NIpOsIBJIEHHS! IaBUIiBCbKUX 1yOJIETIB,
00yMOBJIeHUX CUH(DA3HNUM Ta IPOTU(HA3HUM PYXOM CTPYKTYPHUX €JIEMEHTIB, SKi HajeXKaTh OJHOMY IIapOBOMY
nakeTty. BctaHoBseHO, 10 B HAMIBIIPOBIZHUKAX CTPYKTYPHOTO TUITy Bil3 edexTu npocTopoBoi aucnepcii HeXTOBHO
MaJli i MOJaTKOBI CBITJIOBI XBUJIi HE MOKYTbh BUHUKHYTHU. OTKe, [JIs1 BUBHAYEHHS ONTUYHUX CTAJIMX B LIAX CIIOJIYKax
MO’KHa BUKOPMCTOBYBATH KJIACMYHI JucniepciiHi ciiBBigHomenHsa Kpamepca-Kponira. Ha ocHOBI criekTpiB
BiZIOMBaHHS 3pa 3KiB 3 aTOMAapHO-4UCTOIO ITIOBEPXHEI i criBBigHOMEeHb Kpamepca-KpoHira 3HaiiieHo

HU3bKOTEMIIepaTypHi ONTUYHI cTasi TpuitoguiB BucMyTa i cypmu. [TokasaHo, 1m0 eKCUTOH-(QOHOHHA B3a€EMOIis B



Kpucranax SbI3 e ciabkoio. BcTaHOBIEHO, 1110 €/IeKTPOHHA CUCTEMA B TPUMOANI CYpMU Haiibinbil e(peKTUBHO
B32€EMO/Ii€ 3 MOJIBITHUM 06EPTOHOM ITOBHOCUMETPUYHOTO KonuBaHHS Tz. O1liHeHi OCHOBHI mapamMeTpu eKCUTOHIB B
MOHOKpucTanax Sbl3. BussieHo aHOMasbHY 3aJI€XKHICTb IIMPUHU 3a60pOHEHOI 30HY TPUHOAMIA CYPMU Bifl TeMIIe-
paTypu (3pocTaHHsI B uHTepBai 5-45 K i 3MeHmeHHs ipu T > 45 K). 3anporoHo-BaHO MOSICHEHHS 1[bOTO e(eKTy Ha
OCHOBI IIPOCTOI OJHOBUMipHOi MOJieJli. BUsiBIeHO pe3oHaHCH rinep6osiiuHNX €KCUTOHIB B TPUIOINI BicMyTa.
[TokaszaHo, 110 iX Yac KUTTS CYTTEBO MEHIIIe, Hi’K Yac )KUTTS [1apaboJliuyHUX eKCUTOHIB. 3apeeCcTpOBaHO
KOPOTKOXBUJIbOBUI 3CyB CMYT IIOIJIMHAHHS B CIIEKTPax CUCTEM "Tpuiiogun cypmu /ueodit FAU" BifTHOCHO
€KCUTOHHOI CMYTH NOIJIMHAHHS TPUMOINLy CyPMU Ta BCTAHOBJIEHO BILIMB HA BEJIMYMHY LIbOTO 3CYBY €(PEKTUBHOI

KOHILIeHTpauii MoJsiekyJs SbI3 B OpoXHMHAX 11€0JITOBOI MaTpHI i.

2. The group theory analysis of the phonon excitations caused by the peculiarities of the MI3 crystal structure is
made. The ab-initio calculations of the geometric parameters, fundamental vibration forms and frequencies for the
isolated molecules Bil3, SbI3 AsI3 are carried out. The interpretation of Raman spectrum of SbI3 single crystals
observed at 1.4 K is made. It is shown that the possible manifestation of Davydov doublets are caused by the
vibrations of structural elements belonging to the same layer packet either in phase or 180° out of phase. It is
found that the spatial dispersion effects in Bil3 semiconductor structures are very small. The low-temperature
optical constants of bismuth and antimony triiodides with atomic-clean surface are determined. It is shown that
the exciton-phonon interaction in SbI3 is weak. It is found that in antimony triiodide the interaction of the
electronic system with double overtone of the Tz full-symmetry vibration is predominant. The base parameters of
excitons in SbI3 are estimated. The anomalous tempe-rature dependence of the antimony triiodide bandgap is
found (increasing at 5-45 K and decreasing at T > 45 K). The explanation of this effect on the base of a simple one-
dimension model is proposed. The hyperbolic exciton resonances in bismuth triiodide are discovered. It is shown
that their lifetime is smaller than one of the parabolic excitons. The blue shift of exciton absorption bands in
spectra of "microcluster SbI3 /FAU zeolite" systems relatively to the absorption exciton band of SbI3 has been
registered. The influence of this shift of the effective concentration of SbI3 molecules in the cages of zeolit
matrixes have been found out.

Jep>kaBHUHM peecTpauiiiHuii Homep [JIiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKHu BOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Mounuii ®enip BacunboBud

2. Mounuit @enip BacunboBuy



KBasigikanis: n.¢.-m.u., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BinomocTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3€HTIiB
OdiuiiiHi oIOHEHTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. bepua Jlapia MuxainiBHa

2. bepua Jlapist MuxaiiiBHa

KBasidikanis: n.¢.-m.u., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

Imentudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Muniocnascbkuit Bosogumup KocTaHTUHOBAY

2. Musnocnascbkuil Bosiogumup KoCTSHTMHOBUY
KBasigikanis: n.¢p.-m.u., 01.04.05
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa inHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisIIBHOCTI

[ITertnkMmaH Moicen KiBoBu4

[ITertnkMmaH Moicen KiBoBuu

Opuenko T.A.



