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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0413U006362
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 25-11-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlyunmun FOpint SIpociaBoBuY

2. Lutsyshyn Yuriy Yaroslavovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi ceniaIbHOCTI: 02.00.01

Ha3Ba HayKoBOi cIeniaJIbHOCTI: HeopraniyHa ximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 06-11-2013

CreniaJbHICTh 3a 0CBiTOIO: 8.070301

Micue po6oTH 34,00yBayva: JibBiBchKuii Hal[iOHAIBbHWI yHiBEpcHTET iMeHi IBana Gpanka

Kopg 3a €IPIIOY: 02070987

Micue3Haxoa>keHHs: 79000, m. JIbBiB, Bysl. YHiBEpCUTETChKA, 1

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliaai3oBaHOi BY€HOI pagu): [l 35.051.10
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBepcureTchbka 1, M. JIbBiB, JIbBiBCbKa 0011., 79000, YkpaiHa

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHH: 79000, M. JIbBiB, BYyJI. YHIBEPCUTETCHKA, 1

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 31.17.15

Tema gucepranii:
1. Kpucraniyna CTpyKTypa CIOJIYK aJIloMiHil0 Ta pifKicHo3eMebHUX MeTaniB (Sm, Eu, Gd, Tb) 3 Mg, Ge abo
nesskumu d-enemenTtamu VIII rpynu

2. Crystal structures of compounds of aluminum and rare-earth metals (Sm, Eu, Gd, Tb) with Mg, Ge or some d-
elements of the group VIII

Pedepar:

1. Ha oCHOBi peHTreHiBChKUX (pa30BOro, CTPYKTYPHOIO Ta CIIEKTPAJIbHOTO aHAIi3iB CIIJIaBiB BCTAHOBJIEHO
0co6MBOCTi B3aemozii komnoHeHTiB y cucrtemax Eu-Mg-Al, {Y,Gd, Tb}-Ge-Al, {Sm,Gd,Tb}-Co-Al, {Y,Gd-Lu}-Ni-Al,
{Sm,Tb}-Pd-Al, Sm-Os-Al, {Gd,Tb}~Ir-Al i {Sm,Gd,Tb}-Pt-Al B o6;acTi Bucokoro BmicTy Al. CuHTe30BaHO 27 HOBUX
TEpPHAPHUX AJIIOMIiHiZiB. BU3HaY€HO KpUCTAJiYHy CTPYKTYPY BCiX 27 HOBUX aJIIOMiHIiJIiB Ta YTOUHEHO CTPYKTYPY 4
paHille BifoMux crosyk. Po3mu@poBaHo 5 HOBUX CTPYKTYpHUX TUiB: Tb2Ge3Al3, Yb0,67Ni2Al6, Dy4Ni9Al24,
Tb0,67PdAl3, Sm20s3Al15. ChopmynboBaHO IpaBuUIIa YKIAAKY LIiIbHOYIIAKOBAaHUX LIapiB aTOMiB ckianiB RO,67Al, T
Ta Al y ctpykrypax amomininis d(T)- ta f(R)-enemeHTiB, 1110 f1al0Th 3MOry OyAyBaTH MOJeJli CTPYKTYp. BuBeneHo
TOMOJIOTIUHY CEPIil0 CTPYKTYP i3 3aranbHO0 popmysioro RO,67TnAl2n+m. [T06y0BaHO rilOTETUYHY CTPYKTYPY
R2T6AI15, ekcnepuMeHTa/IbHO MiATBeppKeHy iHIMMEU HayKoBLUaMU. CTpyKTypa criosyku Tb2Ge3Al3 nobynosana

aHasioriyHo anmoMiHinam d- ta f-esiemeHTiB, IpoTe BOHA MICTUTh LOJATKOBUI BUJ, LIAPiB - LIiJIbHOYIIAKOBaHi Mapu



aTtoMiB R, Togi sk mapu aTomiB Ge € aHasoraMu mapiB aToMiB d-eJIEMEHTIB y CIOPiIHEHUX CTPYKTypax. MeTomamu
PeHTTeHiBChbKUX (ha30BOro Ta CIEKTPAJIbHOTO, a TAKOX AU(epeHIIiaIbHOro TEPMiYHOTO aHAJTi3iB BCTAHOBJIEHO
¢dazosi piBHOBaru B cucremi Th-Ge-Al mpu 600, 650 Ta 800°C B ob6sacTi >= 33,3 aT.%. Al. Amomorepmanin, TbGe2AI2
icHye y TeMnepaTypHOMy iHTepBa 618-748°C. AnomiHigu cknany RO,67Ni2Al6 3R =Tb, EriTm e
napamarseTtrkamu Kropi-Beiica i 3a3Ha10Tb MarHiTHOrO BIOPAZKYBaHHS IPU HU3bKUX TeMmIiepaTtypax. CroJyka
Lu0,67Ni2Al6 € napamarnetruxkom Ilaysi. Cnionyka 3 Yb € Konno cucremoro. Cniosyku R0,67Ni2Al6 (R = Tb, Er-Lu)

XapaKTEPU3YyIOTbhCA MeTaJliYHUM TUIIOM HpOBiILHOCTi.

2. Peculiarities of the interaction of the components in the systems Eu-Mg-Al, {Y,Gd,Tb}-Ge-Al, {Sm,Gd,Tb}-Co-Al,
{Y,Gd-Lu}-Ni-Al, {Sm,Tb}-Pd-Al, Sm-Os-Al, {Gd,Tb}-Ir-Al and {Sm,Gd,Tb}-Pt-Al in the Al-rich region were
established based on phase analysis of 120 alloys using X-ray diffraction (XRD) and energy dispersive X-ray analysis
(EDX). 27 new ternary aluminides were synthesized and their crystal structures were determined by means of
single-crystal and powder diffraction. Five new structure types were discovered: Tb2Ge3Al3, Yb0.67Ni2Al6,
Dy4Ni9Al24, Tb0.67PdAlI3, Sm20s3Al15. Stacking rules for close-packed layers of composition R0.67Al, T and Al in
aluminides with d(T)- and f(R)-elements were formulated, which may help to predict new structures. A
homologous series of structures with the general formula R0.67TnAl2n+m, containing slabs of composition R0.67Al,
TAI2 and Al, was deduced; a hypothetical structure R2T6AI15 with fully ordered distribution of R atoms and Al3
triangles was derived, which was later experimentally verified by another scientific group. The structure of the
compound Tb2Ge3Al3 is built of layers similar to those observed in aluminides with d- and f-elements, but
contains in addition a different kind of layer: close-packed layers of R atoms. The structure can also be described
as an intergrowth of CaAl2Si2- and ScAuSi-type slabs. The phase equilibria in the system Tb-Ge-Al at 600, 650 and
800°C in the region >= 33.3 at.% Al were established by means of XRD, EDX, and differential thermal analysis (DTA).
The alumogerminide Tb2Ge3Al3 was found to exist in a narrow temperature range, 618-748°C. Above 748°C it
decomposes into Tb2Ge4Al3, TbGeAl and Al, whereas below 618°C a three-phase equilibrium, TbGe2Al2 + TbGeAl +
Al, was observed in this region. The isotypic compound Y2Ge3Al3 was found to exist in the range 620-782°C. The
structures of the R2-xT3Al15+2x aluminides contain a framework of [TAI10R2] icosahedra; the remaining R atoms
(in part replaced by Al atoms) are distributed in hexagonal channels along the 6-fold axes in a partly disordered
manner. The occupancies of the split sites were checked to be in agreement with the average interatomic distance
between the sites. The ternary aluminides R0.67Ni2Al6 with R = Tb, Er and Tm were found to be Curie-Weiss
paramagnets; Lu0.67Ni2Al6 is also paramagnetic, whereas the compound with Yb is a dense Kondo system. The
compounds R0.67Ni2Al6 (R = Tb, Er-Lu) are characterized by metallic type conductivity.

Jep>kaBHHH peecTpaniliHuii Homep JiP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH!
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ITizcyMKH BOCTiI>KEeHHS:
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VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. nagumeBcbkU PoMaH €BreHoBUY
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KBasigikamis: g.x.x., 02.00.01
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
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Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:
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VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Bapuiit Irop €BreHosny

2. bapuiii Irop €Brenosuy

KBasmigikamis: n.x.1., 02.00.01
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. 3inuenko Biktop PenociitoBny

2. 3inyenko Bikrop ®epnociiioBuy

KBasigikamis: g.x.x., 02.00.01

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Kotyp borgan fpocnaBoBuy

Kotyp borgan SIpocnaBoBuy

IOpuenko T.A.



