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Nazov pracoviska, na ktorom bol projekt rieSeny
1. Univerzita Komenského v Bratislave, Fakulta matematiky, fyziky a informatiky
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5

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1. IPCMS, CNRS, Strasbourg, Francuzsko

2. GePIFReM, USTL Lille, Francuzsko

3. LSP, Grenoble, Francuzko

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. T. Foldes, P. Cermak, M. Macko, P. Veis, P. Macko, Cavity ring-down spectroscopy of
singlet oxygen generated in microwave plasma, Chemical Physics Letters 467 (2009) 233-6

2. M. Gulas, F. Le Normand, P. Veis, Gas phase kinetic and optical emission spectroscopy
studies in plasma-enhanced hot filament catalytic CVD production of carbon nanotubes,
Applied Surface Science 255 (2009) 5177-5180

3. C Foissac, J Kristof, A Annusova, V Martisovits, P Veis and P Supiot, Vacuum UV and UV
spectroscopy of N2—Ar mixture discharge created by a RF helical coupling device, Plasma
Sources Science & Technology, Vol. 19, No. 5 (2010), Art. No. 055006, 1-12

4. T. Foldes, P. Cermak, J. Rakovsky, M. Macko, J. Kristof, P. Veis and P. Macko, Electronic
DFB laser switching for continuous wave CRDS, Electr. Lett., Vol. 46, No. 7 (2010) 523-524



5. Kristof, P. Macko, P. Veis: Surface loss probability of atomic oxygen, submitted to Vacuum

Uplatnenie vysledkov projektu

Vdaka aj tomuto projektu a v spolupraci s LSP UJF v Grenobli (Dr. Romaninni, spolo¢né
sk.-fr. PhD $tadium Dr. Cermaka), sa podarilo Uspe$ne vybudovat vertikalne z povrchu
emitujuci laser s externym rezonatorom (VECSEL), ktory pracuje v infraCervenej oblasti (4290
— 4350 cm-1) a aktualne sa vyuziva v optickej spektroskopii na detekciu radikalov v plazme.
Sluzi na vyskum a vychovu novych Studentov,

Dalej vdaka tomuto projektu sa podarilo realizovat fitovaci algoritmus (MultiFitPeak)
schopny optimalizovat’' neanalitické funkcie akou je napriklad absorpéné spekrum s
prekryvajucimi sa Ciarami s voigtovym profilom alebo detekované emisné spektra. Aktualne
sluzi na prvkovu analyzu pomocou spektroskopie laserom indukovanej iskry (LIBS). Vyuzivaju
ho Studenti (Bak., Dipl. a PhD. prace).

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Hlavny vysledok rieSenia projektu spo€iva v pouziti CRD spektrometra na meranie
infraCerveného spektra zakazaného prechodu Noxonovho systému z metastabilného
singletného stavu O2. Podarilo sa nam identifikovat’ dovtedy nepozorovanych 21
absorpénych Ciar a tieto vysledky publikovat v renovovanom Casopise (Chemical physics
letters). Jeho produkciu sme nasledne Studovali vo viacerych typoch vyboja a zmesiach.
Nasledne sme sa zaoberali zvySovanim kvality CRD spektrometra skvalitnenim jeho
jednotlivych sucasti (vyvoj lasera typu VECSEL, elektronického spinania DFB diod a
adaptivneho ovladania piezo-generatora) ako aj spdsobu spracovania signalu (tvorba
Specificky adaptovanych programov na ovladanie a spracovanie dat v prostredi Labview).

V Druhej €asti projektu sme sa venovali $tudiu kinetiky plazmy. Plazmu vytvorenu v
Spiralovom rezonatore sme Studovali v zmesi Ar-N2 od VUV do viditelnej oblasti. Zistili sme,
napriklad, Ze narast koncentracie €astic NO(A), OH(A) a N(2P) vyznamne vplyva rezonan¢na
vymena energie s metastabilmi argénu. Tieto vysledky sme publikovali v Plasma Sources Sci.
Technol. Taktiez sme venovali vplyvu plazmy na tvorbu nanotrubic (Applied Surface Science)
a reasociaciou kyslikovych atémov na Styroch réznych povrchoch: sklo simax, PETP, teflon a
sluda. Vysledky sme zaslali na publikovanie do ¢asopisu Vacuum.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main output of the project was the application of the CRD spectrometer to measure the
infrared spectra of the Noxon forbidden transition from a metastable singlet state of O2. We
succeeded to identify 21 previously unobserved absorption lines and the results published in
the renowned journal (Chemical Physics Letters). Its production was then studied in various
types of discharge and mixtures. Consequently, we continued in enhancing the quality of the
CDR spectrometer by improving its individual components (development of new laser -
VECSEL, electronic switching for DFB diodes and adaptive control of the piezo-generator) as
well as signal processing method (creating programs specifically adapted to control
experiment and data processing in LabVIEW).

The second part of the project we have devoted to a study of plasma kinetics. Plasma formed
in the spiral resonator was studied in a mixture of Ar-N2 from VUV to visible. We found, for
example, that the increase in particle concentration of NO (A), OH (A) and N (2P) was
significantly affected by the resonant energy exchange with metastable argon. These results
were published in Plasma Sources Sci. Technol. We also addressed the impact of plasma to
the production of the nanotubes (Applied Surface Science) and reasociation of oxygen atoms
on four different surfaces: glass, Simax, PETP, PTFE, and mica. The results were sent for
publication in the journal Vacuum.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Doc. Dr. Peter Macko, PhD. Doc. RNDr. J. Boda, CSc.

V Bratislave 31. 01. 2011 V Bratislave 31. 01. 2011

" podpis zodpovedného riesitela podpis &tatutameho zastupcu prijemeu
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