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Abstrakt

Vlastnosti kvantovo obmedzenych polovodi¢ovych nanokrystalov ich robia potencialnymi
kandidatmi pre rozne aplikacie v optoelektronike. Fyzikalne a chemické vlastnosti tychto
nanokrystalov (NC) sa daju upravit zmenou koncentracii prekurzorov, reakénej doby a teploty
reakcnej zmesi. Jednoduchost Upravy ich povrchu umoznuje stabilitu nanokrystalov v roztokoch.
Kazdy polovodic¢ovy nanokrystal ma vodivostny a valencny pasy, pricom energia nosic¢ov naboja
(excitovaneho elektronu a diery) urcuje schopnost NC redukovat a oxidovatine rekatanty pri
vystaveni svetlu. Zmensenie velkosti NC vedie k posunu energii pasov, Co je jav, nazyvany efektom
kvantového obmedzenia.

Zatial ¢o niektoré nanokrystaly, ako napriklad kvantové bodky, boli podrobne preskimané a Siroko
sa vyuzivaju v optoelektronike, fotovoltaike a LED diddach, nanotycinky a nanoplatnicky su stale
pomerne malo preskumané. Tieto podlhovasté Struktury ponukaju Sirsi rozsah Uprav vlastnosti
oproti tradi¢nym kvantovym bodkam, nakolko umoziuju Upravy aj inych rozmerov ako len zmena
priemeru. Napriek zvySenej zlozitosti pri syntéze a charakterizacii jednorozmernych a
dvojrozmernych nanokrystalov tieto procesy predstavuju rozsirené moznosti prispdsobenia
produktov konkrétnym aplikaciam.

Hlavnym cielom tohto projektu je syntetizovat rozne sady nanotyciniek, ktoré su kvazi
jednorozmernymi (kvazi-1D) nanokrystalmi, a systematicky skumat, ako ich optické vlastnosti
vratane emisie, dizky Zivota excitovaného stavu a fotochemického kvantového vytazku zavisia od
faktorov, ako su velkost, tvar, povrchova Uprava a krystalicka mriezka. HIbSie pochopenie tychto
zavislosti moze ulahdit presnu vyrobu nanortyciniek so Specifikovanymi parametrami, ktoré budd
idealne pre poziadavky konkrétnych aplikacii
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Abstract:
Abstract

Properties of quantum confined cemiconductive nanocrystals made them a potential candidate for
variety applications in optoelectronics. These nanocrystals, or NCs, can have their physical and
chemical characteristics adjusted by changing the raw materials, additives, reaction duration, and
temperature during their creation. A straightforward modification of their surface enhances the
stability of NCs in solution.

Each semiconductor NC has distinct electronic bands for conducting and valence, with the energies
of charge carriers at these band edges determining the NC's ability to undergo reduction and
oxidation when exposed to light. Reducing the size of the NC leads to a shift in the energies of the
band edges, a phenomenon attributed to the quantum confinement effect. While certain
nanocrystals, such as quantum dots, have been extensively studied and are widely used in
optoelectronics, photovoltaics, and LEDs, nanorods and nanoplatelets are still relatively unexplored.

These elongated structures offer a broader range of property modifications compared to traditional
quantum dots, allowing adjustments beyond diameter changes alone. Despite the increased
complexity in synthesizing and characterizing one-dimensional (1D) and two-dimensional (2D)
nanocrystals, these processes present enhanced opportunities for tailoring products to specific
applications.

The primary objective of this project is to synthesize various sets of nanorods, which are quasi-one-
dimensional (quasi-1D) nanocrystals, and systematically explore how their optical properties,
including emission, lifetime, and quantum yield, depend on factors such as size, shape, surface
characteristics, and crystalline structure. A more profound understanding of these dependencies
may facilitate the precise production of nanorods with specified parameters, aligning with the
requirements of specific applications.
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