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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

TepmoenekTpruyHi MaTepiany Ha OCHOBI HAHOPO3MIPHUX CTPYKTYP CHONyK [V-VI

Hasga po6oTH (aHrJI)

Thermoelectric materials based on nanoscale structures of compounds IV-VI

Peepar (yxp)

MeTomamy MOZEJIOBaHHS IIOBEPXHI KOHMEHCATIB Yy PEXMMI aTOMHO-CHJIOBOI MIKPOCKOIIi Ta KJIITKOBUX aBTOMATiB BUMKOHAHO
aHazi3 Tomosiorii mapogasHMX TOHKMX IIJIIBOK i HAaHOCTPYKTYD IIJIIOMOYM TeJIypuny. 3almpollOHOBaHAa F€OMETPUYHA MOJEJb
YTBOPEHHS pesibey I03BOJISIE B AaKCIOMAaTUYHOMY BUTJISALi ONIMCATH BCi CTagii popMyBaHHSI HAHOCTPYKTYP i iX camooprasisaniio y
3aJIEXHOCTI Bif, YMOB POCTy i (Qi3WYHMX NapaMeTpiB JOCJiIKYBaHMX CHUCTEM. YMepIle BCTAHOBJIEHO, IO IPOLECH POCTY
HaHOCTPYKTyp IUIIOMOYM Teaypuay Ha MOHOKpHUCTaniuHux mniaxnaakax PbTe/(0001) cmopma, PbTe/(111) BaF2 maioTb
aKTUBALIHUI XapakTep, a KiHeTHKa iX (OpMyBaHHS €KCIIOHEHIIIIIHO 3aJIe>KUTh Bif] Yacy OCa[’KE€HHs Mapy Ha MiAKJIaAKu, KUK y
CBOIO 4Yepry, € eKCIOHEHTOIo Bif ii Temmeparypu. BusHaueHO MpoCTOpPOBi (POPMHU HAHOKPUCTAJIB, iX B3a€eMHi opieHTalii Ta
opieHTalii BiZHOCHO MiAKJIAJOK Yy reTepoCTPyKTypax. [lokasaHo, IO 3a [OOCHiI)KyBaHMUX 3HAUY€Hb TEXHOJIOTIYHUX (AKTOPiB
pearnizyeTbcsl y Bcix Bumaakax MmexaHism (QosbMmepa-Bebepa i3 BpaxyBaHHSIM Opi€HTAl[ifHOTO Ta €HEPreTUYHOro BIJIMBIB.
[TokazaHo, 1O SKUIO Yy TOBMIMHHUX (d)-3a7I€XKHOCTSIX MUTOMOI €JIEKTPOIIPOBITHOCTI, KoedillieHTa 3eebeKa i TepMOeTeKTPUIHOI
MOTYKHOCTi TOHKUX MJIiBOK PbTe (MIKpOHHOI TOBIIMHM) MalOThb Miclle KJacu4yHi po3MipHi edeKkTH, MOB's3aHi i3 IUPy3HUM
PO3CilOBaHHSAM HOCIiiB Ha IOBEpXHi i MeXax 3€peH, TO y HaHOCTPYKTypax Ha OCHOBi IIIOMOYM Teypupay (HaHOMETPOBOi
TOBILIMHY) - OCLWJISALINHI, 3yMOBJIEHI KBAHTYBAaHHSIM CIIEKTPY €Heprii HOCIiB 3apsly y KBAaHTOBHUX sIMaX, YTBOPEHUX O6ap'epaMu Ha

MeXax MiAKIagKU Ta TOBEPXHEBUX HAHOKJIACTEPIB.
Pedepar (aHrI)

By the modeling methods of surface condensates in the region of atomic force microscopy and cellular automata it was
executed the analysis of topology of the vapor-phase thin films and nanostructures of lead telluride. The proposed geometric
model of relief creating in axiomatic look gives the possibility to describe all the stages of formation of nanostructures and their
self-organization, depending on growth conditions and physical parameters of these systems. There was first established, that
the processes of growth of nanostructures of lead telluride on monocrystalline substrates PbTe/(0001) mica, PbTe /(111)BaF2
have an activated character and kinetics of their formation exponentially dependents on time of vapor deposition on substrates,
which in turn is the exponent of its temperature. It was defined the spatial forms of nanocrystals, their mutual orientation and
orientation relatively to the substrates in heterostructures. It is shown that at the investigated values of technological factors in
all the cases it is realized Folmer-Weber mechanism taking into account the orientation and energy impacts. It is shown that if
in the thickness (d)-dependence of the electrical conductivity, Seebeck coefficient and thermoelectric power of thin PbTe films
(micron thickness) there have place the classic dimensional effects associated with diffuse scattering of carriers on the surface
and grain boundaries, then in nanostructures based on lead telluride (nanometer thickness) - oscillation due to quantization of
the energy spectrum of charge carriers in quantum wells formed by barriers at the boundaries of the substrate and surface
structures.
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