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Diserta¢ni prace Ing. T. Halenkovite shrnuje vysledky studia ptipravy a fyzikdln&-chemickych
viastnosti vybranych amorfnich chalkogenidii ve forma tenkych vrstev. Studie je zamé&tena na amorfni materidly
systémi Ge-Sb-Se, Ga-Sb-Se a Ge-Sb-Se-Te, které se vyznatuji Sirokou oblasti optické propustnosti.

Studované materialy byly v objemové formé ptipraveny klasickou metodou, tj. pfimou syntézou z prvki
v evakuovanych kfemennych ampulich. PFipravené objemové vzorky byly charakterizovany zakladnimi
technikami (energiové-disperzni rentgenova spektroskopie, DSC, méfeni hustoty, XRD, apod.).

Tenké amorfni vrstvy byly ptipraveny radio-frekvenénim magnetronovym (ko)napraSovanim. Byla
provedena detailni charakterizace t&chto vrstev, kdy pozomost byla v&novéana studiu chemického sloZeni a
morfologie skenovaci elektronovou mikroskopii a mikroskopil atomamich sil. Diraz by} kladen na studium
optickych vlastnost{ pfipravenych tenkych vrstev pomoci spekiralni elipsometrie, ale i mé&fenim optické
propustnosti. Na zdkladé analyzy vysiedkidi vyie uvedenych optickych technik byly uréeny nékteré optické
charakteristiky, napf. optick4 3ifka zakdzaného pasu energii, (ne)linearni optick4 absorpce, (ne)linearni index
lomu, atd. Lokdlnf struktura vrstev byla uréena analyzou dat ze spektroskopie Ramanova rozptylu.

Experimentalni prace byla v dal3i fizi zaméFena na studium fotostability tenkych chalkogenidovych
vrstev v irreverzibilnim reZimu s cilem identifikovat fotostabilni vrstvy systémd Ge-Sb-Se a Ga-Sb-Se, které by
spiftovaly poZadavky na materidly vyuZitelné v oblasti neline4mni infradervené fotoniky. Fotostabilita byla
studovéna za pouZiti vhodnych laserovych zdrojii s energii blizkou optické iffce zak4dzaného pasu energif.

Vyznamné vysledky své disertatni prace doktorand publikoval formou dvou praci v solidnich
impaktovanych ¢asopisech (J. Am. Ceram. Soc., Opt. Commun.). Dalsi své vysledky, které nicméng nejsou
v disertatni praci zpracovéany, disertant publikoval formou 35 praci v impaktovanych Casopisech (Opt. Lett., J.
Non-Cryst. Solids (accepted), J. Am. Soc. Mass Spectrom., Ceram. Int., Chem. — Eur. J. (submitted)). Vysledky
disertanta byly déle prezentovany na mezinarodnich a narodnich konferencich.

Konstatuji, Ze disertatnl préce Ing. Tomage Halenkovite pinasf fadu novych védeckych poznatki a
spliiuje poZadavky kladené na disertaéni préaci. Prace obsahuje origindlni postupy, myslenky a otevird Fadu
moznosti dalstho vyzkumu v této oblasti. Celkové pfedloZenou disertainf praci hodnotim jako zdatilé dilo.

Doctoral thesis of Mr. T. Halenkovi¢ summarizes the results of the study of fabrication and physico-
chemical properties of selected amorphous chalcogenides in the form of thin films. The study is focused on the
amorphous materials of the Ge-Sb-Se, Ga-Sb-Se and Ge-Sb-Se-Te systems, which have broad transmission
window.

Studied materials were prepared in bulk form via classical method, i.e. via direct synthesis from
elements in evacuated silica ampoules. Fabricated bulk samples were characterized by fundamental techniques
(energy-dispersive X-ray spectroscopy, DSC, density measurements, XRD, etc.).

Thin amorphous films were fabricated by radio-frequency magnetron (co)sputtering. Detailed
characterization of the layers was performed; the attention was paid to the study of chemical composition and
morphology using scanning electron microscopy and atomic force microscopy. The emphasis was given to the
study of optical properties of prepared thin films using spectroscopic ellipsometry as well as using optical
transmission measurements. On the basis of the results’ analysis of above mentioned optical techniques, some
optical characteristics were determined, for example optical band gap, (non)linear optical absorption, (non)linear
refractive index, etc. Local structure of the thin films was determined by the analysis of Raman scattering
spectroscopy data.

During next stage, experimental work was focused on the study of photostability of thin chalcogenide
films in irreversible regime with the aim of identification of photostable layers from Ge-Sb-Se and Ga-Sb-Se
systems, which would fulfill the requirements given for the materials applicable in the field of nonlinear infrared
optics. Photostability was studied exploiting suitable laser sources with energy close to the optical band gap.

Important results of doctoral thesis were published by the PhD student as two papers in good quality
Journals having impact factor (J. Am. Ceram. Soc., Opt. Commun.). Further results, which are however not
shown in the doctoral thesis, were published by the applicant as 5 other papers in journals with impact factor



(Opt. Lett., J. Non-Cryst. Solids (accepted), J. Am. Soc. Mass Spectrom., Ceram. Int.,, Chem. — Eur. J.
(submitted)). The results of the PhD student were also presented at international as well as national conferences.

I state here that doctoral thesis of Mr. Tom4§ Halenkovié brings many new scientific findings and
fulfills the requirements demanded by doctoral thesis. The thesis contains original methods, ideas and opens up
many possibilities for further research in the field. Altogether, | assess submitted doctoral thesis as a successfull
piece of work.

Na z4kladé vy3e uvedenych skutetnosti
doporutuji postoupit disertatai praci Ing. Tomé3e Halenkovite k vykondni obhajoby.
On the basis of above mentioned facts

I recommend to proceed the doctoral thesis of Mr. Tom4d Halenkovit for defense execution.
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