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SOUHRN

Disertacni prace se zabyva studiem fyzikalné-chemickych vlastnosti objemovych vzorka a
tenkych vrstev chalkogenidovych skel. Vysledky disertacni prace jsou tématicky rozdéleny do
dvou kapitol, tj. selektivni rozpousténi tenkych vrstev
a priprava optickych prvki a dale optické vlastnosti objemovych skel, tenkych vrstev
a multivrstev chalkogenidu studovanych spektroskopickou elipsometrii.

V prvni ¢asti bylo studovéno selektivni rozpousténi amorfnich tenkych vrstev
As-S-Se a stfibrem dotovanych (amorfni i krystalické) chalkogenidii v anorganickych
a organickych roztocich s praktickou ukazkou ptipravy optickych prvki, tj. mikrococek a
vlnovodii. Piipravené optické prvky byly dobie definované s ostrymi rozhranimi. Vhodnymi
technologickymi postupy byly optické prvky dotovany zddanym mnoZstvim stiibra pro ptesné
fizeni optickych vlastnosti.

Druhd ¢ast se zabyva detailnim studiem optickych vlastnosti chalkogenidovych skel
pomoci spektroskopické elipsometrie a jejich potencidlnimi aplikacemi. Byly popsany vztahy
mezi strukturou a vyslednymi optickymi funkcemi objemovych vzorkl skel
As-S-Se. Pouzitim teplotné zavislé spektroskopické elipsometrie byly nalezeny vztahy mezi
strukturou a optickymi vlastnostmi tenkych vrstev béhem fazového prechodu v Ge,Sb,Tes, tj.
materidlu s potencidlni aplikaci pro zdznam informaci. Byly nalezeny vhodné modely pro
popis dielektrickych funkci s dobrou shodnou s experimentalnimi daty. Byly stanoveny
optické vlastnosti definovanych multivrstev vhodnych pro ptipravu 1D fotonickych krystald,
tj. zrcatek s vSesmérovou odrazivosti pro oblast ~ 1,55 pum pfipraveny alternaci tenkych
chalkogenidovych vrstev GesS;s a  SbsgSesp. Fotonické krystaly byly definované a
reprodukovatelné¢ ptipraveny podle piedem daného modelu s odrazivosti ~ 1 v zddaném
spektralnim intervalu.

Vysledky disertacni prace pfinasi nové piispévky k poznani syntézy, chemického chovani
a optickych vlastnosti dulezitych v oblasti aplikace chalkogenidovych skel v optice

(vlnovody), pro zaznam informaci (DVD, Blue-ray disky) a fotonice (1D krystaly).
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TITLE
Study of Chalcogenides with Potential Applications in Micro- and Nano-Optics Devices

ABSTRACT

The dissertation thesis focuses on the study of physico-chemical properties of bulk and
thin films of chalcogenide glasses. The results of dissertation thesis are divided into the two
main topics, i.e., (1) selective etching of chalcogenide thin films and fabrication of optical
elements and (2) optical properties of bulk glasses, thin films and multilayer structure studied
by spectroscopic ellipsometry.

First part deals with selective wet etching of amorphous chalcogenide As-S-Se and silver
doped (amorphous and crystalline) thin films using inorganic and organic alkaline etchants.
We demonstrated fabrication of optical elements (microlenses and waveguides) based on the
found selective etching behavior, i.e., positive or negative type of etching. Optical elements
were prepared with high accuracy, good quality
and reproducibility. Microlenses and waveguides (planar or channel) were further doped by
silver using advanced etching techniques. The silver doping is required for precise control of
optical properties.

In the second part, we studied detailed optical properties of chalcogenide glasses using
spectroscopic ellipsometry. We found relations between modeled optical functions of bulk
As-S-Se glasses and their structure. We studied the phase change transition in the Ge,Sb,Tes
thin films by the means of temperature dependent spectroscopic ellipsometry. We found good
agreement between used dispersion models and ellipsometry experimental data. We fabricated
and studied the optical properties of omnidirectional reflector at the first harmonic ~ 1.55 pm.
The multilayer structure was prepared by alternation of Ge»sS7s and SbaoSeq thin films. The
projected photonic band structure calculation were done prefer to 1D photonic crystal
preparation.

The omnidirectional reflector was prepared with high accuracy and demanding reflectance ~ 1.

The dissertation thesis bears new results of synthesis, chemical properties
and optical properties of chalcogenide glasses with regard to applications in optics
(waveguides), phase change materials for data storage (DVDs, Blue-ray discs)

and photonics (omnidirectional reflector).
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