Synthesis of ZnS/Al20s/TaSez core/shell nanowires using thin Ta metal film
precursor
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This study introduces a novel approach for fabricating ZnS/Al,O3/TaSe, heterostructured
core/shell nanowires (NWs) through the selenization of a metallic Ta thin film precursor. The
synthesis process involves a four-step protocol. First, ZnS NWs synthesis on an oxidized silicon
substrate, second, coating these NWs with a precisely controlled thin Al.Os layer via atomic
layer deposition (ALD), third, applying a Ta precursor layer via magnetron sputtering, and
finally, annealing in a Se-rich environment in a vacuum-sealed quartz ampoule, resulting in the
final core/shell structure. Core/shell NWs were characterized using scanning electron
microscopy (SEM), transmission electron microscopy (TEM), X-ray diffraction (XRD) and X-
ray photoelectron spectroscopy (XPS) validated using the integrity and composition of the
heterostructures. This approach not only establishes a new pathway for the synthesis of TaSe,-
based core/shell NWs, but also extends the potential for creating a variety of core/shell NW
systems with chalcogenide shells by adapting the thin film metal precursor approach. This
versatility opens the way for future advancements in nanoscale material applications,
particularly in electronics and optoelectronics, where core/shell geometries are increasingly
important.

ZnS/Al203/TaSe2 kodola/apvalka nanopvadu sintéze, izmantojot metaliska Ta
planas kartinas prekursoru
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Sis pétijums ievies jaunu pieeju ZnS/Al,Os/TaSe; heterostrukturétu kodola/apvalka nanovadu
(NW) sintézei, izmantojot metaliska Ta planas kartinas izejmateriala selenizaciju. Sintgzes
process ietver Cetrus solus: pirmkart, ZnS NW sint€ze uz oksidetas silicija pamatnes; otrkart,
NW parklasana ar planu Al,O3 slani, izmantojot atomslanu kondensésanu (ALD); treskart, Ta
prekursora slana uzklasana, izmantojot magnetrono izputinasanu; un, visbeidzot, karsésana Se
bagata vidé pie samazinata spiediena noslégta kvarca ampula, iegiistot kodola/apvalka
struktiiru. Iegiitie kodola/apvalka NW tika raksturoti, izmantojot skengjoso -elektronu
mikroskopu (SEM), transmisijas elektronu mikroskopu (TEM), rentgenstaru difrakciju (XRD)
un rentgena fotoelektronu spektroskopiju (XPS). ST metode ne tikai demonstré jaunu
ZnS/Al;,O3/TaSe, kodola/apvalka NW sintézes veidu, bet arT paplasina iespgjas izveidot
dazadas kodola/apvalka NW sistémas ar halkogenidu apvalku, pielagojot metalisko plano
kartinu izejmaterialu. ST daudzpusiba paver iespgjas turpmakiem pielietojumiem elektronika un
optoelektronika, kur kodola/apvalka geometrija klist arvien svarigaka.



