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1. P. Markos and R. Hlubina: Origin of folded bands in metamaterial crystals
Physics Letters A (2016)

2. P. Markos: Fano resonances and band structure of two dimensional photonic
structures

Phys. Rev. A 92 043814 (2015)

3. D. Plasienka, R. Martonak: Transformation pathways in high-pressure solid
nitrogen:From molecular N2 to polymeric cg-N. J. Chem. Phys. 142, 094505 (2015)
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J. Phys.: Condens. Matter 27 435005 (2015)

5. Martin Konépka, Peter Bokes: Wavepacket representation of leads for efficient
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Uplatnenie vysledkov projektu

zakladny a materialovy vyskum — tedria tuhych latok, mezoskopicka fyzika, fotonika, optika,
Struktura materialov.

CHARAKTERISTIKA VYSLEDKOV

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

Projekt rieSil predovSetkym tri zakladné oblasti vyskumu: (1) Elektronovy transport cez
nanospoje (2) rezonanéné stavy vo fotonickych Strukturach (3) Strukturne vlastnosti
materialov pod vysokym tlakom. V oblasti (1) bol najprv Studovany &asovy priebeh prechodu
elektrénu cez nanospoj. V druhej €asti sme numericky pocitali el. prud cez grafénové viocky.
NajdolezitejSim vysledkom je zistenie, ze el. prud zavisi od tvaru viocky aj od spbsobu jej
kontaktovania. V oblasti (2) sme opisali vplyv vlastnych rezonancii fotonickej Struktury na jej
frekvenéné spektrum. Studovali sme dvojrozmerné fotonické vrstvy, fotonické krystaly a
Struktury so zloZzkami z metamaterialov. Principialne novym vysledkom je opis
nestandardnych frekvenénych pasov najdenych v dvojrozmernych fotonickych krystaloch s
left-handed zloZzkami. Vytvorené numerické programy umozniuju kvanlitativnu aj kvantitativnu
analyzu experimentalne meranych spektier fotonickych vrstiev. V experimentalnych pracach
sme sa venovali spektram fotonickych vrstiev a vrstiev zlozenych z kovovych nanocastic.
Oblast (3), ktord sme riesili od septembra 2014 priniesla dalSie nové poznatky v numerickom
modelovani Struktury kondenzovanych latok vystavenych vysokému tlaku a identifikacii
réznych faz, napr. v Struktire CS2. Vacsina rieSenych teoretickych problémov vo vsetkych
troch oblastiach bola motivovana snahou vysvetlit, resp. interpretovat nedavne
experimentalne vysledky.

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

Project concentrates mostly on three research fields: (1) Transport of electrns in nano-
contacts (2) resonances in photonic structures and (3) Structural changes of various
materials under high pressure. In (1) we first studied time evolution of wave packet
propagating through nanocontacts. In the second part of the project we concentrated on the
electron current through various graphen flakes and showed how it depend on the shape of
flakes and on the position of contacts. In (2) we analyzed how the excitation of eigen-modes
influences the spectrum of various photonic structures: photonic slabs, two-dimensional
photonic crystals. Of particular interest were photonic crystals with left-handed components,
where we found the so-called folded bands in the frequency spectra and we proposed their
physical interpretation. In experimental part of this research, we concentrated on the reflection
spectra of photonic slabs and optical properties of thin layers which contains metallic
nanopatrticles. In field (3) we analyzed numerically various structural phase transitions in
materials under high pressure. Most of theoretical problems solved in this Project were
motivated by recent experimental research with the aim of proper physical interpretation and
qualitative verification of experimental results.
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Svojim podpisom potvrdzujem, Ze udaje uvedené v zaverecnej karte su pravdive a uplné
a suhlasim s ich zverejnenim.
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