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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

EnexkTpoHHa CTPYKTYpa, €JIeKTPUYHI, MarHiTHI Ta X-IIPOMEHEBi CIIEKTPasbHi BJIaCTUBOCTI HOBUX MOTPIMHUX CIIOJIYK Ha OCHOBI d -i

f - meTasis

Ha3sBa po6oTH (aHrJ1)

Electronic structure, electric, magnetic and X-ray spectroscopic properties of the new ternary compounds on basic d- and f -
metals

Pedepar (ykp)

AKTyaJIbHICTb 3yMOBJIEHA HEJOCTATHBOIO BMUBYEHICTIO MOTPIHMX iHTEpMETa-JiYHUX CIOJYK 3 XapaKT€PHUMHU PE30HAHCHUMU
SBULIAMMY, $IKi BM3HAYalOThb IMEPCHNEK-TUBHICTb iXHBOTO BUKOPUCTAHHSl y Pi3HUX rany3sx TexHiku. lle BuMarae BUSIBJIEHHS
B3a€MO3B'I3Ky (yHIAMEHTAJbHUX 3aKOHOMIpHOCTEN (OPMyBaHHSI 30HHOI CTPYKTypH CIIOJYK 3 OCHOBHMMM IIapaMeTpamu
BajieHTHOro cTany d - i f - esemMeHTIB Ta ix Qi3WYHMMU XapaKTEPUCTUKaMU. Y 3BSI3Ky 3 OJHO3HAYHMM BCTaHOBJIEHHSIM TOHKOI
CTPYKTypu X — TIPOMEHEBHUX CIIEKTPIB 3 €JIEKTPOHHOIO OyI0BOIO TBEPIUX TiJl BUCOKO—€HEPreTUYHa CIIEKTPOCKOIIiS CTajla OGHUM 3
OCHOBHUX (Ii3WYHUX METOJiB [JOCTiIKe-HHS 30HHOI CTPYKTypU CKJIAQOHUX CIOJyK. METOI0 IPOEKTy € KOMILIEKCHE
€KCIIEpPVMEHTAJIbHE | TEOPETMYHE JOCIHIIKEHHS AaTOMHOI Ta €JIEKTPOHHOI CTPYKTypH, €JIEKTPUMYHUX, MarHiTHMX Ta X-
MIPOMEHEBUX CIEKTPaJIbHUX BJIACTUBOCTEN MOTPIHUX iHTepMeTasyiyHuX croyyk Ha ocHOBi d(f)- esemeHTiB. O6’€KT NOCiIKEHHS,
e - pyHIaMeHTasbHi 3aKOHOMIPHOCTI (POPMYBaHHSI €JIEKTPOHHO- €HEPreTUYHOrO CHEKTPY HOBUX IOTPIMHUX iHTepMeTasiyHuX
crionyk cuctem: RE. - M - X (R.E. - Sc, Y, La-Lu; M - 3d - nepexinni metany; X - Si, P, Ga, Ge, Sn, Sb). [IpeameTom mocimKeHHs
Oy KOpeJIsiLiliHi 3ay1e)KHOCT] apaMeTpiB BUCOKOEHEPreTUYHUX CIIEKTPIB MOTPIHUX CIOJYK 3 PE30HAHCHUMHU e(deKTaMU Ta ixX
(}isnyHMMU BIIACTUBOCTSIMU. MeTOZaMi BUCOKOEHEPreTUYHOI CIIEKTPOCKOIii BCTAaHOBJIEHO CTPYKTYPY BaJIEHTHOI 30HU Ta 30HU
nposigHocTti. Metrogom LMTO po3paxoBaHO iX 30HHY CTPYKTypy Ta eMicCiiiHi (abcop6uiiiHi) X- nmpoMeHeBi criekTpu. MeTomom
Mec6ayepiBCbKOi CHEKTPOCKOMil My PsiAy CHOJYK BCTAaHOBJIEHO MPHUPOAY iX MarHeTusmy. [ljis CHOJNYK 3 BaJIEHTHO-
HecTabiTbHUMU LiepieM, eBporiemM Ta irepbieMm Meromom Llll-crekTpockormii BCTaHOBIEHa TeMIIEpaTypHa 3ajeXHiCTh

BaJIEHTHOCTI PiIKICHO3EMEIbHUX €JIEMEHTIB.
Pedepar (aHra)

The relevance of the research topic is due to the insufficient study of ternary intermetallic compounds with characteristic
resonant phenomena, which determine the prospects of their use in various fields of technology. This requires identifying the
relationship of the fundamental laws of band structure formation with the basic parameters of the valence state of d - and f -
elements and their physical characteristics. Due to the unambiguous establishment of the fine structure of X-ray spectra with
the electronic structure of solids, high-energy spectroscopy has become one of the main physical methods for studying the
band structure of complex compounds. The aim of the project is a comprehensive experimental and theoretical study of the
atomic and electronic structure, electrical, magnetic and X-ray spectral properties of ternary intermetallic compounds based on
d (f) - elements. The object of research is the fundamental laws of formation of the electron-energy spectrum of new ternary
intermetallic compounds of systems: RE. - M - X (R.E. - Sc, Y, La - Lu; M - 3d - transition metals; X - Si, P, Ga, Ge, Sn, Sb). The
correlation dependences of the parameters of high-energy spectra of ternary compounds with resonant effects and their
physical properties were the subject of the study. The structure of the valence band and the conduction band was established by
high-energy spectroscopy methods. Their band structure and emission (absorption) X-ray spectra were calculated by the LMTO
method. The nature of their magnetism was established for a number of compounds by the method of Mesbauer spectroscopy.
For compounds with valence-unstable cerium, europium, and ytterbium, the temperature dependence of the valence of rare-
earth elements has been established by LIII - spectroscopy.

Inpexc YIK: 543.62, YIIK 543.42(075.8)

Kozau tremaruynux pyopuk HTI: 31.19.15



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (ykp): EfleKTpOHHA CTPYKTypa, €JIEKTPUYHi, MarHiTHi Ta X-IIpOMEHEB] CIIeKTPaJIbHi BJIaCTUBOCTI HOBUX

MOTPIHUX CHOJYK Ha ocHOBI d —i f — MeTaniB

Hassa npoaykii (anr): Electronic structure, electrical, magnetic and x-ray spectral properties of new ternary compounds
based on d -i f - metals

OuikyBaHi pe3yabTaTi: Marepianu
Tanyss 3acTocyBaHHs: MaTepiajlo3HaBCTBO

Omnmuc npogykuii (yKp): MeToiaMu BUCOKOEHEPreTUYHOI CIIeKTPOCKOIIii BCTAHOBJIEHO CTPYKTYPY BaJIEHTHOI 30HU Ta 30HU
MIPOBIAHOCTI MOTPINHMX iIHTEPMETANIYHMX CIIOJYK Ha OCHOBI d(f)- enemenTis.. Merogom LMTO po3paxoBaHO iX 30HHY CTPYKTYpPy
Ta emiciiHi (a6cop6buiiini) X- mpomeHesi criekTpu. MetonoM Mec6ayepiBCbKoi ClIEKTPOCKOTIi /17151 psIly CIIOJIYK BCTAHOBJIEHO
npUpofy ix MarHeTusmy. JIjist CIIOJIYK 3 BaJIeHTHO-HECTabiIbHUMU LiepieM, eBportieM Ta irepbiem meTonom LII-crekTpockormii

BCTAHOBJIEHA TEMIIEPATYPHA 3aJ1eXXKHICTb BaJIEeHTHOCTI pi,[[KiCHOSCMeIIbHI/IX €JIEMEHTIB.

ConiasnbHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPUMHIUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AIst

3a6e31e4eHHs1 €KCIIOPTHOTO MOTEHIiaNy Ta 3aMillleHHIO IMIIOPTY
Cragis 3aBepmenocti HTII: 3git o HIIKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpoKH BIPOBaZ>KEHHS!

Bupo6Huk npoaykuii: IHY imeni IBana ®panka

CnosKkuBayi NpogyKIii:

IlepcneKTHBHI pUHKH:

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMu

dopmu Ta ymoBH nepepavi npogykiii: HapdaHHs nepcoHany

7. Biosriorpagiunuii onuc

Shcherba I. D. High Energy - Spectroscopy of Compounds, INFU of Lviv, 2018. - 305 p.

Antonyak O. High-energy electronic excitations and radiation defects in SrCI2 crystals / O. Antonyak, Ya. Chornodolskyy, S.
Syrotyuk, N. Gloskovska, R. Gamernyk // Materials Research Express, - 2017 - Vol. 4, No. 11. - P. 116306.

Chylii M. The influence of nanoparticle sizes on the X-ray excited luminescence intensity in YVO4:Eu / M. Chylii, T. Malyi, T.
Demkiv, Y. Chornodolskyy, A. Vas'kiv, S. Syrotyuk, V. Vistovsky, A. Voloshinovskii // Journal of Physical Studies. - 2018. - Vol. 22,
No. 1. - P. 1301

Tsiumra V., Localized exciton luminescence in YVO4:Bi3+ / V. Tsiumra, A. Zhyshkovych, T. Malyi, Y. Chornodolskyy, V.
Vistovskyy, S. Syrotyuk, Ya. Zhydachevskyy, A. Suchocki, A. Voloshinovskii // Optical Materials. - 2019. - Vol. 89. - P. 480-487.

Syrotyuk S.V., Electron energy band spectrum of CsPbBr3 and CsPbI3 crystals modified by spin-orbit interaction / S.V.
Syrotyuk, Ya.M. Chornodolskyy, A.S. Voloshinovskii, Yu.V. Klysko // Journal of Physical Studies. - 2019. - Vol. 23, No. 2. - P.
2704(7p.).

Jenne6epa M.IL., BriuB yMOB CHHTE3y Ha JIIOMiHECIIEHTHO-KIHETUYHi BJIACTUMBOCTI KOJIOiZHMX HaHOo4YacTMHOK CsPbBr3 / M.IL
Henne6epa, .M. YopHopmonbcbkui, A.B. JKumkoBuy, B.M. Camamak, H.€. Mitina, P.B. l'amepHuk, B.B. Bicroschkuii, A.C.
BosommHoBebkuil // BicHuk JIbBiBCbKOro yHiBepcuteTy. Cepist disuuna. — 2019. - Bum. 56. - C. 122-132.

KaphnaymeHnko B.O. EnekTpoHHa eHepreTuyHa cTpykTypa Kpuctana LaF3:Ce /B.O. Kaphnaymenko, SI.M. YopHopmonbcbkuii, C.B.
Cuportiok, A.C. BosommHoBcekuit // BicHuk JIbBiBCcbKOro yHiBepcurety. Cepist ¢pisuuna. - 2019. - Bum. 56. - C. 133-139.



Dendebera M. Time resolved luminescence spectroscopy of CsPbBr3 single crystal / M. Dendebera, Ya. Chornodolskyy, R.
Gamernyk, O. Antonyak, I. Pashuk, S. Myagkota, I. Gnilitskyi, V. Pankratov, V. Vistovskyy, V. Mykhaylyk, M. Grinberg, A.
Voloshinovskii // Journal of Luminescence. - 2020. - V. 225. - P. 117346.

Shcherba I. Structural Study, Mdssbauer Spectra and Electrical Properties of R5Fe6Sn18 (R = Tm, Lu) Compounds / I. Shcherba,
L. Romaka, A. Skoblik, B. Kuzel, H. Noga, L. Bekenov, Yu. Stadnyk, P. Demchenko, A. Horyn //Acta Phys. Pol A. - 2019. -Vol. 136. -
P. 158-163.

Shcherba 1. D. Electronic Structure and X-ray Spectra of the Ce2ScSi2 Compound / I. D. Shcherba, V. N. Antonov, D. Uskokovic,
L. V. Bekenov, H. Noga, M. V. Kovalska, Z. M. Shpyrka, V. A. Denys // Journal of Physical Studies. - 2020. - Vol. 24, N2 4.

Zhak O. Ternary antimonides Ln2Pd9Sb3 (Ln = La, Ce, Nd, Pr, and Sm): crystal, electronic structure, and magnetic properties /
O. Zhak, T. Zdorov, V. Levytskyy, V. Babizhetskyy, C. Zheng, O. Isnard // J. Alloys Compd. - 2020. - Vol. 815. - P. 152428.

XKak O. Kpucraniyzaa ctpykrypa apcesiny HfNiAs / O. JKaxk // ITpaui HTII. Ximiuni Hayku. — 2018. - T. LIII. - C. 24-30.

Zhak O. Single crystal structure study of the new ternary phosphide Re0.44-0.5INi0.56-0.49P / O. Zhak // BicH. JIbBiB. YH-TYy.
Cepisg xim. - 2019. - Bumn. 60. 4. 1. - C. 110-116.

Shcherba I. D. Electronic structure and X-ray spectroscopic properties of the HfFe2Si2 compound // 1. D. Shcherba, V. N.
Antonov, O. V. Zhak, M. V. Kovalska, L. V. Bekenov, H. Noga, D. Uskokovic, B. M. Yatcyk. - Journal of Physical Studies. - 2019. -
Vol. 23. - No. 2. - 2301 (7 p.)

XKak O. Hoeuii TepHapHuil ¢pocdin radHiio 3i crpykrypoto tuny Fe2P / O. JKak // Ilpaui HTI. Ximiuni Hayku. - 2019. = T. LVI. -
C. 144-151

Shved O. Zr-based nickel aluminides: Crystal structure and electronic properties / L.P. Salamakha, S.Mudry, P.F. Rogl, E. Bauer
/ /Journal of Alloys and Compounds. - 2020. - Vol. 821. - P. 153326.

Kawamura Y. Filled skutterudite superconductor CaOs4 P12 prepared by high-pressure synthesis / S. Deminami, L. Salamakha,
E. Bauer, P. Sekine // Physical Review B. - 2018. - Vol. 98(2). - P. 024513.

8. 3BiTHa JOKyMeHTallisl

KinpKicTs cTOpiHOK B 3BiTi: 35
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisis y 3BiTi: 1
9. 3aKJII0YHIi BiLOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB

XKax Osbra BonopumupiBHa (K.X.H., JO11.)
Mukonaingyyk Osekciit I'opgifioBuy
Canamaxa JleoHin ITeTpoBud

YopHoponbchkui SpociaB MyukonanoBuy



KepiBHHK opraHi3ariii:
MenbHuk Bonogumup Iletposud (a. ginoc. H., mpodecop)
KepiBHHKHU po6OTH:

lllep6a IBan JIMUTpOBUY

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



