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CC1. J. Novak, A. Laurencikova, P. Elias, S. Hasendhrl, M. Sojkova, E. Dobrocka, J. Kovac
jr., J.Kovag, J.Duriova and D. Pudi$, Nanorods and Nanocones for Advanced Sensor
Applications, Appl. Surf. Science 461 (2018) 61-65

CC2. Laurencikova, P. Elia$, S. Hasendhrl, J. Kovac jr., J. Novak, GaP nanocones covered
by silver nanoparticles for surface enhanced Raman spectroscopy, Appl. Surf. Science 461
(2018) 149-153

CC3. J. Novak, A. Laurencikova, P. Elias, S. Hasenohrl, M. Sojkova, E. Dobrocka, J.Kovac
jr., J. Kovac,.Growth and properties of Molybdenum Disulphide on Gallium Phosphide
nanocones, Material Science and Engineering-B 28.05. sent

CC4. J. Novak, A. Laurencikova, S. Hasenohrl, P. Elias, |. Novotny, J. Kovag,jr. and J.
Kovac¢ Nanorods and Nanocones Prepared by Low Pressure Metal Organic Vapour Phase
Epitaxy, sent to Vacuum on October 2018

Uplatnenie vysledkov projektu

Vysledky projektu sa uplatnili pri navrhu vyvolanych projektov v roku 2016, 2017 a 2018-
Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V ramci projektu sme sa sustredili na pripravu Ag nano€astic na GaP nanokuzeloch
pomocou MOVPE technoldgie. NaSe Usilie sme sustredili na Struktury s velmi malou
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medzi¢asticovou vzdialenostou (menej ako 10nm) s cieflom umoznit interakciu plazménov a
podporit zosilnenie Ramanovského signalu. NajvhodnejSia metdda na pripravu homogenne;j
Struktury Ag nanocastic je RF napraSovanie. Napriklad, deponovanie 10 nm Ag “vrstvy”
umoznuje dosiahnut’ medzi€asticovu vzdialenost’ 5-6 nm. Rhodamine 6G (v koncentracii 10-
2M) sme pouzili ako organicky znackovac s typickou Ciarou v Ramanovskom spektre pri
612.4 cm-1. Zistené hodnoty zosilnenia Ramanovského signalu v désledku povrchového
efektu boli vy3Sie ako 1000. Je to vyznamny narast v porovnani s predtym dosiahnutymi
hodnotami na urovni 20-30. Tieto vyrazne nizSie hodnoty zosilnenia boli namerané na
vzorkach s vyrazne vacsimi Ag nanocasticami. Aj medziasticové vzdialenosti boli vacsie a
nerovnomerné. Tieto experimentalne vysledky potvrdili nutnost’ zdokonalenia
technologickych postupov a dosiahnut’ teoreticky predpovedané medziasticove
vzdialenosti pod 10 nm. NavySe boli GaP nanokuzele pouzité pre pripravu SERS Struktar
pomocou velmi progresivnej metddy interferencnej litografie. NajddlezitejSie vysledky
projektu boli publikované v CC &asopisoch (celkom 17) a v konferenénych prispevkoch
(celkom 38).

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

This project dealt with the preparation of Ag nanoparticles on MOVPE-grown GaP
nanocones. We focused on structures with very small interparticle distances (under 10 nm)
with the aim to allow for the interaction of plasmons conducive to the enhancement of
Raman signal. Ag nanoparticle assemblages with very small interparticle distances were
successfully prepared by RF sputtering. For instance, deposition of a nominally 10 nm thick
Ag “layer” led to Ag nanoparticle assemblages with interparticle distances between 5 and 8
nm. Our experience allows us to suppose that a further decrease in the nominal “thickness”
of the Ag layers will further dwindle the interparticle distances. Rhodamine 6G (at a
concentration of 10-2M) was used as the organic marker with a typical Raman line

at 612.4 cm-1. The SERS enhancement was estimated to be as high as 1000 for the
nanocone sample decorated with Ag nanoparticles of a nominally 10 nm thick Ag layer. This
is a considerable increase in the enhancement compared with our previously obtained
values of 20-30 on samples that were covered with larger Ag nanoparticles that had larger
interparticle distances and more irregular distributions. The experimental results are in
accord with theoretical predictions for SERS enhancement stipulating interparticle distances
below 10 nm. Ag nanoparticles for SERS were also formed on GaP nanocone arrays
prepared using a promising method of interference lithography. project results were
published in CC journals (17 papers) and conference contributions (38 contributions).
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