Rezumatul activitatii si a rezultatelor obtinute in subprogram in anul 2024

INGINERIA MATERIALELOR NANOSTRUCTURATE FUNCTIONALE
PE BAZA SI, SIGE, ZNO, INGAALN, SNO2 SI IN203
(denumirea subprogramului)

Codul subprogramului 011208

In prima etapa a implementarii subprogramului 011208 ,.Ingineria materialelor nanostructurate
functionale pe baza Si, SiGe, ZnO, InGaAIN, SnO; si In203” (anul 2024), au fost studiate teoretic
proprietatile structurale, electronice si fononice ale oxizilor In2O3 cu defecte biatomice Pb-TI,
precum si conductibilitatea termica a nanofirelor de germaniu.

S-a demonstrat, ca defectele biatomice Pb-TIl influenteazd semnificativ proprietdtile structurale,
electronice si de conductibilitate termica fononicd ale In2Os. Astfel de defecte micsoreaza
considerabil interactiunile interatomice in reteaua cristalind, ceea ce duce la cresterea amplitudinii
de deplasare a atomilor din pozitia de echilibru. In spectrul fononic au fost identificate moduri
fononice localizate, cu energie redusa, asociate cu Pb si Tl, care intensifica dispersia fononilor, ceea
ce, la randul sau, reduce conductibilitatea termicd fononicad in comparatie cu conductibilitatea
termica a In20z pur.

De asemenea am aratat, ca in nanofirele de germaniu cu diametrul de 5-50 nm are loc o imprastiere
intensd a fononilor pe suprafata nanofirelor, ceea ce determind o scadere semnificativd a
temperaturd si de rugozitatea suprafetei.

Rezultatele obtinute arata, ca atat oxizii In203:Pb-TI, cat si nanofirele de germaniu, sunt potential
promitatoare pentru aplicatiile termoelectrice si termoizolante.

Pe baza rezultatelor stiintifice obtinute in cadrul subprogramului, in anul 2024 au fost publicate 8
articole in reviste stiintifice internationale cu factor de impact ISI si 5 teze la lucrarile conferintelor

stiintifice internationale.
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Within the initial stage of implementing subprogram 011208 "Engineering of functional
nanostructured materials based on Si, SiGe, ZnO, InGaAIN, SnO2, and In.O3" (year 2024) we
theoretically studied the structural, electronic, and phonon properties of In.Os oxides with Pb-TI
biatomic defects, as well as the thermal conductivity of germanium nanowires.

It was demonstrated that Pb-TI defects significantly affect the structural, electronic, and thermal
conduction properties of In203. Such defects substantially weaken interatomic interactions in the
crystal lattice, leading to an increase in the amplitude of atomic displacements from their equilibrium
positions. Localized low-energy phonon modes associated with Pb and Tl were identified in the
phonon energy spectra. These modes enhance phonon scattering, which, in turn, reduces the phonon
thermal conductivity compared to the thermal conductivity of bulk In2Os.

Additionally, it was shown that in germanium nanowires with diameters ranging from 5 to 50 nm,
strong phonon scattering at the nanowire surface occurs, resulting in a significant reduction of
thermal conductivity compared to bulk germanium: by a factor of 3 to 20, depending on the
temperature and surface roughness.

The obtained results confirm that both In,O3: Pb-TI oxides and germanium nanowires are potentially
promising candidates for thermoelectric and thermal insulation applications.

The results of the project were published in 8 research articles in international journals with ISI

impact factor and 5 abstracts in proceedings of international conferences.




