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Darba tiks apskatits NaYF4 kodols+apvalks (Core+Shell) nanodalinu sintéze, kur nanodalinas ir aktivétas
ar tulija un iterbija joniem un kurds var novérot augSup-parveidoto luminiscenci. Sadas unikalas
nanodalijas ir iesp&jams izmantot fotolitografija, sajaucot tas ar fotorezistu un veicot ierakstu fotorezista
tilpuma. Sint€zes mérkis ir ieglt nanokristalus, kurus apstarojot ar infrasarkano starojumu (976 nm), var
ierosinat intensivu augSup-parveidoto luminiscenci ultravioletaja un zilaja spektra apgabala. Nanodalinas
kodols ir NaYF, aktivets ar Tm* un Yb*, bet apvalka dala ir tirs (neaktivéts) NaYFs. Veiksmigai
nanodalinu sintézei ir nepiecieSams precizi kontrolét sintézes temperataru un laiku, jo nanokristali sak
veidoties neliela temperatiiras intervala pie 300 °C temperatiiras un karsgjot $aja temperatiira 10 minGtes
ir iespgjams iegiit nanokristalus ar nepiecieSamiem izmeriem.

Darba ir ieglitas nanodalinas ar vid§jo izm&ru 35 nm. Nanodalinas var noverot intensivu augSup-
parveidoto luminiscenci zilaja spektra apgabala, ko ir iespgjams novérot ar cilvéka aci. Veicot
spektroskopiskos mérijumus ir iespgjams detekt&t vairakas luminiscences joslas: divas izteiktas joslas -
zilaja spektra apgabala un divas joslas ultravioletaja spektra apgabala.
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The synthesis of NaYF, Core+Shell nanoparticles will be considered, where nanoparticles are activated
with thulium and ytterbium ions and in which up-conversion luminescence can be observed. Such unique
nanoparticles can be used in photolithography by mixing them with a photoresist and exposing them to a
photoresist volume. The aim of the synthesis is to obtain nanocrystals which under excitation with
infrared radiation (976 nm), can emit intense up-converted luminescence in the ultraviolet and blue
spectral regions. The Core part is a NaYF4 doped with Tm** and Yb**, while the shell part is undoped
NaYF.. Successful nanoparticle synthesis requires precise control of the synthesis temperature and time
because nanocrystals begin to form in a narrow temperature interval at 300 °C and heating at this
temperature for 10 minutes yields to nanocrystals of the required size, which can then be used in
photolithography.

Nanoparticles with an average size of 35 nm are synthesized in the work. After synthesis, intense up-
converted luminescence can be observed in the blue spectral region observable with the human eye.
Spectroscopic measurements reveals several up-conversion luminescence bands: two distinct bands in the
blue spectral region and two bands in the ultraviolet spectral region.
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