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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. EnitakcianpHi HagrpaTky Ta KBAaHTOBI CTPYKTYypY 3 MOHOXAaJIbKOT€HiIiB CBUHLIIO, 0JIOBA, EBPOIIIO Ta iTep6ilo

2. Epitaxial superlattices and quantum structures from lead, tin, europium and itterbium chalcogenides

Pedepar:

1. O6'exT mocnimkeHHs - epekTu Ta Pi3nyHi SABUILA, IOB'SI3aHi 3 TEPEXOJ0M HaTiBIIPOBITHUKOBOI CUCTEMU [0
HU3bKOBUMIpPHOCTI. MeTa OCIiI)KeHHS - BCTAHOBJIEHHS 3aKOHOMiIpHOCTEMN Ta e(eKTiB, TOB'SI3aHUX 3 TEePEXOJOM [0
HU3bKOBUMIPHOIO CTaHy eIliTakCiaJbHUX HAArPaTOK 3 XaJbKOTE€HIIHUX HalliBIIPOBIIHUKIB 3 HEBIANOBIIHICTIO rpaT
CYMDKHMX IapiB. MeToau BOCHiI)KeHHs. 3pa3ku BUTOTOBJISIIIMCH 32 IOIIOMOTOI0 METOLY TEPMIYHOTO
BUIIapOBYBaHHSI (€JIEKTPOHHO-IIPOMEHEBOTO 260 PE3UCTHMBHOIO) Ta BaKYyMHOI KOHJIeHcallii Ha CBDKO3KOJIOTI
MiJK/Ia0KU JIY>KHO-TaJIOIfHNX KPUCTaJIiB. TOBIIMHA MAPiB Ta IBUAKICTb KOHJEHCALlil KOHTPOJIIOBAJIUCH 32
IOTIOMOTOIO BiIKasIi6poOBaHOr0 KBapliOBOTO pe3oHaTopa. [ CTPYKTYPHUX NOCIiIKeHb BUKOPHUCTOBYBaJINCh
METOU eJIeKTPOHHOI MiKPOCKOIIii, peHTTeHiBChbKOi Ta HEUTPOHHOI AudpaKiii, a mpu JocimKeHHi Qi3uyHUX
BJIACTMBOCTEY BUKOPUCTOBYBABCSI KOMILJIEKC CYYaCHUX HU3bKOTEMIIEPATYPHUX METO/iB BUMiPIOBAaHHS ONTUYHMUX,
€JIEKTPUYHUX Ta MAaTHITHUX XapaKTepUCTUK. TeopeTUYHi Ta NpakTU4Hi pe3yJbTaTu i HOBU3HA. BUKOpUCTaHHA

GaraToapoBUX IJIiBOK XaJbKOT€HIHMX HAIiBIPOBiHUKIB 3 HEBIJIIOBIAHICTIO rpaT CYMIXKHUX 1IapiB B IIMPOKUX



mexax (0,5 - 13%) 103BOIMIIO He TiNbKY PO3LIMPUTH KOJIO HAATPATKOBUX MaTepiasiB, aje 1 Biikpuio HOBi
MO>KJIUBOCTI 31 CTBOPEHHS OJJHO- ABO- T TPMBUMIPHUX HAATPATKOBUX HAHOCTPYKTYP, 110 MPU3BEJIO [0 BiIKPUTTS
HOBUX €(eKTiB. [I7151 IBOBUMIpHUX (IMCI0KaLifHYX) HAIIPAaTOK BIIE€plIe BUSIBJI€HA HAAIIPOBITHICTD, sIKa [10B'S3aHa 3
IIPUCYTHICTIO NE€PIOJAYHUX CITOK JUCIJIOKALIN HEBIAIIOBIIHOCTI HA MiXK(a3HMX MEXax (BiACYTHICTb NMCIOKALIiN
IIPU3BOJAUTS [I0 BiZICYTHOCTI HaAIpoBigHOCTi). [y TpuBUMipHUX Haarpatok PbSe-PbS Bnepiue 3HaiiieHO criekTpu
JIIOMiHEeCLeHIlii 3 KBAHTOBUX TOYOK, CTBOPEHUX MOIYJISLEI0 CTPYKTYPH NIEPIOJUYHUMU AMCIIOKALISIMU B IIJIOIMHI
KOMIIO3ULIii Ta MOZyJISI1Ii€l0 CKJIaNly B OPTOTOHAJIbHOMY HANPSIMKY. [lj1s1 OGHOBUMIDHUX (KOMIIO3ULIIMHYX) HAIIPATOK
3HAl1JIEHO Pe30HAHCHE TYHEJIIOBAaHHS eJIEKTPOHIB Yepes ¢pepomarHiTHi 6ap'epu EuS, a Takox aHTU(depoMarHiTHe
BIIOPSIIKYBaHHS MarHiTHUX IIApiB, 3yMOBJIeHe ixX B3aeMoJielo yepes niamarHitHi nmpoumapku PbS ta YbSe. Take
BIIOPSIKYBAaHHS CIIOCTEPIraeThCs 11 HE3BUYHO BEJIMKOTO Aialla3oHy TOBIIVMHU IIPOLIAPKiB By3bKO30OHHOTO
HamniBnposigHuka PbS (Bix 0,4 no 40 HM) Ta mupoko3oHHoro YbSe (Bix 1 1o 3 HM). Chepa BukopucTtaHHs: Ppizuka

HAIiBIIPOBiIHUKIB, ONTOEJIEKTPOHIKA, CIIIHTPOHIKA.

2. Object of studies - the effects and physical phenomena which are connected with low-dimention transition of
semiconductor system. Goal of studies - the establishment of the rules and effects wich are connected with low-
dimention transition of chalcogenide semiconductor superlattices with lattice misfit of there layers. Study
methods. The sumples was made by thermal (electron-beam or resistive from tungsten boats) evaporation and
vacuum condensation onto crystal substrates. The layer thickness and condensation rate were monitored by
calibrated quartz resonator. The electron microscopy, X-ray and neutron diffractions are used for structural
investigations. The complex of modern low-temperature methods for measurement of the optical, electrical and
magnetic characteristics is used for physical properties investigations.Theoretical and practical resalts and
novelty. The multilayer chalcogenide semiconductor films with large layer lattice misfit (0,5 - 13%) give us the
possibility not only to extend thenumber of superlattice materials, but open the new opportunity to create one-
two- and three- dimensional superlattice nanostructures with new properties and effects. The superconductivity
was discovered for the first time in two-dimensional (dislocational) superlattices. The presence of periodic
networks of misfit dislocations at interfaces is directly responsible for the superconductivity (the absence of
dislocations leads to the absence of superconductivity). The luminescence spectra from quantum dots were
discovered for the first time in three-dimensional PbSe-PbS superlattices. The dots were made by structure
modulations from periodic misfit dislocations in the plane of multilayers and composition modulations in the
orthogonal direction. The resonance tunneling of electrons via ferromagnetic EuS barriers was found for one-
dimensional (compositional) superlattices. The antiferromagnetic interlayer coupling of magnetic EusS layers via
non-magnetic PbS and YbSe spacers was found for the first time in semiconductor superlattices. Such coupling
was observed for unusual wide range of spacer thicknesses for narrow-gap PbS semiconductor (from 0,4 nm to 40
nm) and wide-gap YbSe (from 1 nm to 3 nm). Application fields: semiconductor physics, optoelectronics,

spintronics.
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