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BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUiA
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Kopg, 3a €IPIIOY: 02071180
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. TepmoeneKTpUYHi Ta MarHiTHi BJJACTUBOCTI HAaMiBIIPOBITHUKOBUX HazpraTok EuS-PbS.

2. Thermoelectric and magnetic properties of semiconductor superlattices EuS-PbS.

Pedepar:

1. O6'eKT mOCIiIKEHHS - HU3bKOBUMIipHi HalliBIPOBiITHUKOBI CTPYKTYPH Ta POo3MipHi edexkTu B HUX. MeTa
IOCJIiI)KEHHS - BCTAHOBJIEHHS 3aKOHOMIPHOCTE! BILIMBY PO3MipHUX €(QEeKTiB Ha MarHiTHi Ta TEPMOEJIEKTPUYHI
BJIaCTMBOCTI Haarparok EuS-PbS. MeTtonu nociikeHHs: peHTTeHiBCbKa TNPPaKTOMETPisl, e1IeKTPOHHA
MiKpOCKOTIisl, GOTOTIOMIHECIIEHIIisl, BUMiPIOBaHHS €JIEKTPUYHOI MPOBIiJIHICTi Ta TEPMO-€.p.C., HEUTPOHHA
nudpaxromeTpis, SQUID, marniTontnynuil epekt Keppa. TeopeTruyHi Ta NpakKTUYHi pe3ysbTaTH, HOBU3HA: Briepie
17151 HalliBIIPOBiHUKOBYX MArHiTHMX 6araTomapoBUX CTPYKTYP BCTaHOBJIEHA HAsIBHICTh MDKIIApPOBOi OOMiHHOI
B3aeMozii GpepoMarHiTHUX MapiB Yepe3 HeMarHiTHI IpoImapKy, sika IPUBOAUTD A0 aHTH(epomarsitHoro (AOM)
BIIOPSIIKYBaHHS MarHiTHUX 1IapiB (HAMarHiuyeHOCTi CyCifiHiX apiB HanpasJieHi B IPOTUJIESKHOMY HanpsiMi). Briepiuie
17151 HaarpaTok EuS-PbS excriepumeHTasbHO IPOAEMOHCTPOBAHO iCTOTHE 30iJIbIIEHHS! TEPMOEIEKTPUYHOI
IIOTY>KHOCTI IPY 3MEHILIEHH] TOBIIMHMY MPOIIApKiB PbS 10 1HM y NOpiBHSHHI 3 MACMBHUMU KPUCTAIAMU Ta

opHomaposumu iiBkamu PbS. Briepiue asis1 HaprpatokEuS-PbS BusHaueHi koedilieHTr B3aemoaudysii matepiasiB



1IapiB, pO3paxoBaHi 3HaYEHHS eHePrii akTHBallii Ta IepeJeKCIIOHEHLITHOTO0 MHOKHIKA 1 BCTAHOBJIEHO, 10 MPYHA
nepemMimaHoi 304, o GOPMYETHCS B IPOLIECi BUTOTOBJIEHHS HAIIPATOK, HE NePEBULLY€E TOBIIMHI MOHOATOMHOTO
mapy. Briepie 17151 BUpOIKEHOrO €JIEKTPOHHOrO ra3dy y Haarparui 3 noreHuiagoMm Kponira-TleHHi 3 ypaxyBaHHAM
3aJIEXKHOCTI €(PEKTUBHOI Macy €JIEKTPOHIB B SIMax BiJl €Heprii IPY pO3CisiHHI €JIEKTPOHIB Ha OMilIKaX pO3paxoBaHi
TEPMOEJIEKTPUYHI XapaKTePUCTUKU HAITPaTOK (KoedilieHT 3eebeKa, eJIeKTPOIIPOBiHICTb, PaKTOP MOTYXKHOCTI i
€JIEKTPOHHA TETUIONPOBIAHICTE). Pe3ysibTaTt pO3paxyHKiB J0Ope Y3roIpKylOTbCS 3 €KCIIEPUMEHTAJIbHUMU JJaHUMU
1751 Haarpatok EuS-PbS. Cdepa Bukopucranss: (pisuka HaniBIpoBifHUKIB, (i3Ka HUBLKOBUMIPHUX CTPYKTYP,
CITIHTPOHIKA.

2. Object of investigation - low dimensional semiconductor structures and size effects in them. Aim of
investigation - establishment of conformity of size effect influencing on the magnetic and thermo-electric
properties superlattices EuS-PbS. Methods of investigation: X-ray diffraction, electronic microscopy,
photoluminescence, measuring of electric conductivity and termo-emf, neutron diffraction, SQUID, the magneto-
optical Kerr effect. Theoretical and practical results: The interlayer exchange coupling between ferromagnetic
layers via non-magnetic has been established for the first time in all-semiconductor superlattices, which results in
antiferromagnetic ordering of magnetic layers (the magnetizations of the neighboring layers align in opposite
direction). First, the substantial increase of thermoelectric power is experimentally shown for superlattices EuS-
PbS with the small thickness of layers PbS ~ Inm in comparison to bulk crystals and films of PbS. For the first time,
the layer interdiffusion coefficients of layer materials were determined, activation energy end preexponential
factor were estimated. It was established that the size of intermixing zone which was forming during the
preparation of the superlattices did not exceed one monolayer. First, for degenerate electron gas in superlattice
with Kronig-Penny potential taking into account dependence of electron effective mass from energy at impurity
electron scattering superlattice thermo-electric characteristics (Seebek coefficient, conductivity, power factor and
electronic heat conductivity) were calculated. The results of computations well conform to experimental data for
superlattices EuS-PbsS. Field of application: physics of semiconductors, physics of low dimensional structures,
spintronics.
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