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Abstract

Due to its versatility, the ion beam technology is an attractive and commonly used method for the
incorporation of various ions into a single- and nano-crystal ZnO structure, bulk ZnO nanostructuring,
optical active particle/defects engineering, surface nano-pattering and lithography. The latter one is
nowadays important as well in semiconductors as in graphene oxide. Both so distinct materials find
their application in sensing and bionics applications with the functionalization via ion beam technology.
Metal oxides based efficient photocatalysts can be an efficient green approach for relieving the
negative environmental influence of organic pollutants on the ecosystem [1,2]. Noble metal
nanoparticles can expand the light absorption range of ZnO and can greatly enhance the ZnO
photocatalytic activity given their plasmonic or luminescence properties [3, 4], a use of enriched ZnO
nanostructures as nanosized biosensors has also been explored for the detection of different biological
molecules [5]. Defect clustering and engineering, dopant interaction with defects in ZnO after ion
implantation/irradiation allow formation of doped-nanocrystallites to be controlled and tuned in ZnO.
Graphene-like materials have aroused significant interest for supercapacitors and ultrasensitive gas
detectors because of their remarkably high carrier mobility, extraordinary surface area, 2D structure
and cost-effective easy-to-prepare nanoscale morphologies [6]. Graphene oxide (GO) is decorated with
epoxides and hydroxyls on basal planes and carbonyls and carboxyls on the edges, which increase the
hydrophilicity of GO and consequently enhance its sensitivity to water molecules [6]. lon lithography
can be successfully used for microscale device preparation in GO prospective for flexible electronics as
well as for sensing applications see Fig. 1 [6, 7]. The microscale capacitors in GO can respond to external
stimuli, such as voltage, mechanical deformation, temperature, light and electrochemical

reduction/oxidation processes [8]. In both above mentioned materials the ion beam technology has



been successfully used for nano and microstructuring, optical response tuning and surface nano-

patterning/lithography enabling new prospective applications [3, 8, 9, 10].
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microcapacitor examples prepared by the C-ion, 5MeV via ion beam lithography.
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Abstrakt

Technologie iontovych svazkd je diky své univerzalnosti atraktivni a béZné pouzivanou metodou pro
inkorporaci rlznych iontd do monokrystalické a nanokrystalické struktury ZnO, objemovou
nanostrukturalizaci ZnO, optické inZenyrstvi aktivnich ¢astic/defektl, povrchové nanostrukturovani
a litografii. Posledné jmenovand metoda je dnes dlleZita jak v polovodicich, tak v oxidu grafenu.
Oba takto odlisSné materialy nachazeji uplatnéni v senzorickych a bionickych aplikacich, kde se také
vyznamné uplatnuji modifikace iontovymi svazky. Uginné fotokatalyzatory na bazi oxidG kovl
mohou byt efektivnim ekologickym pfistupem ke zmirnéni negativniho vlivu organickych polutant(
na Zivotni prostredi [1,2]. Nanocastice vzacnych kovi mohou rozsifit rozsah absorpce svétla
aktivnich povrchl ZnO a vzhledem ke svym plazmonickym nebo luminiscenénim vlastnostem
mohou vyrazné zvysit fotokatalytickou aktivitu ZnO [3, 4], zkoumalo se také vyuziti obohacenych
nanostruktur ZnO jako nanosenzord pro detekci rdznych biologickych molekul [5]. Shlukovani a
vznik radiacnich defektd, interakce dopantu s defekty v ZnO po implantaci/ozareni ionty umozniuji
fidit a ladit tvorbu dopovanych nanokrystalitd v ZnO.



Materidly podobné grafenu vzbudily znacny zajem pro vyuZiti jako superkondenzatory a
ultrasenzitivni detektory plyna diky své pozoruhodné vysoké mobilité nosi¢li ndboje, mimoradné
velk=mu efektivnimu povrchu, 2D strukture a cenové vyhodné snadno pfipravitelné morfologii v
nanorozmérech [6]. Oxid grafenu (GO) je na bazalnich rovinach doplnén epoxidovymi a
hydroxylovymi skupinami a na okrajich karbonylovymi a karboxylovymi skupinami, které zvysuji
hydrofilitu GO a néasledné zvysuji jeho citlivost k molekulam vody [6]. lontovou litografii lze Gspésné
pouzit pro pfipravu zafizeni v mikroméritku v GO pro flexibilni elektroniku i pro senzorické aplikace
viz obr. 1 [6, 7]. Mikro-kondenzatory v GO mohou reagovat na vnéjsi podnéty, jako je napéti,
mechanicka deformace, teplota, svétlo a elektrochemické redukéni/oxidaéni procesy [8]. V obou
vySe uvedenych materidlech byly iontové svazky Uspésné pouzity pro nano- a mikrostrukturovani,
ladéni optické odezvy a nanostrukturovani/litografii povrchl, coZz umozZnuje nové perspektivni
aplikace v fadé obort [3, 8, 9, 10].
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litografie iontovym svazkem.
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