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Univerzitni 8
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tel. 377632201
fax: 377632202
tetrevov@kfy.zcu.cz
www.kfy.zcu.cz

Zaméreni katedry

Regeni zakladnich problém v oblasti
fyziky vybojového plazmatu, plazmoche-
mie, fyziky a inZenyrstvi povrchd, fyziky
tenkych vrstev, fyziky pevnych ltek

a vakuové technologie, které vznikaji

pfi vytvareni a vyzkumu nové generace
tenkovrstvych materidlli s unikatnimi
fyzikéInimi a funkénimi viastnostmi. Tyto
materidly jsou pfipravovany zejména
nekonven¢nimi procesy ve vybojovém
plazmatu riizného typu. Jednd se prede-
v$im 0 magnetronové vyhoje pracujici

v kontinuéInim nebo pulznim rezimu.
Hlavni pozornost je vénovana modelovani
a diagnostice nerovnovazného vyhojové-
ho plazmatu, studiu procesi riistu vrstev
a modifikace povrchd, navrhu a vyzkumu
novych zdrojli plazmatu, charakterizaci
vytvofenych vrstev a modifikovanych
povrchi a rovnéz studiu termomechanic-
kych procesti v materidlech.

Poslani
« Vyuka a vychova bakaltt, inzenyrii
a doktor{i
« Vyzkum na vysoké mezindrodni drovni
« Aplikace ziskanych vysledki
v primyslu

Prehled prostredkii 25%
B Dotace MSMT 5%

6 mil. K¢
1 Védecké a priimyslové

projekty 17 mil. K¢

Vyzkum

« Nové nanostrukturni tenkovrstvé
materidly

« Nové tenkovrstvé materidly na bazi
terndrnich a kvaternarnich systémii
uhliku, kiemiku, boru a dusiku

« Nové plazmové zdroje pro depozici
vrstev a modifikaci povrch(i

« Termomechanické procesy v plazmo-
vych technologiich a materidlech

Vyznamné vysledky

«Reaktivni magnetronové depozice fo-
toaktivnich vrstev Ti0,-Cu s vynikajici
hydrofilicitou a silnym samodezinfek¢-
nim tcinkem — objasnéni struktury
avlastnosti materidlu

« Unikdtni experimentalni a teoretické
vysledky pfi vyjzkumu tenkovrstvych
materidld Si-B-C-N s mimotadnou
odolnosti proti vysokym teplotdm (do
1600 °C) — objasnéni mikrostruktury
avlastnosti materidlu

« Prispévek k rozvoji pozndni v oblasti
vysokovykonovych pulznich magnet-

ronovyich systémii (az 3000 W/cm?)
pro depozici vrstev — objasnéni
procesi ve vybojovém plazmatu

Vybrané publikace

« HOUSKA, J.; KOS, S. SiBCN materials for
high-temperature applications: Ato-
mistic origin of electrical conductivity.
In Journal of Applied Physics. 2010, roc.
108, ¢. 8, 5.083711-1-083711-7.
ISSN 0021-8979. IF=2,072.

« LAZAR, J.;VLCEK, J.; REZEK, J. lon flux
characteristics and efficiency of the
deposition processes in high power
impulse magnetron sputtering of zir-
conium. In Journal of Applied Physics.
2010, ro¢. 108, ¢. 6, 5. 063307-1—
063307-9. 1SSN 0021-8979. IF=2,072.

« MUSIL, J.; NOVAK, P; CERSTVY, R.; SOU-
KUP, Z.Tribological and mechanical
properties of nanocrystalline-TiC/a-C
nanocomposite thin films. In Journal
of Vacuum Science and Technology A.
2010, roc. 28, ¢. 2, 5. 244 — 249.

ISSN 0734-2101. IF=1,297.

« MUSIL, J.; SATAVA, V.; BAROCH, P. High-
rate reactive deposition of transparent
Si0, films containing low amount of
Zr from molten magnetron target. In
Thin Solid Films. 2010, ro¢. 519, ¢. 2, s.
775—777.1S5N 0040-6090. [F=1,727.

« ONDOK, V.; MUSIL, J.; MEISSNER, M.;
CERSTVY, R.; FAJFRLIK, K. Two-functi-
onal DC sputtered Cu-containing Ti0,
thin films. In Journal of Photochemistry
and Photobiology A: Chemistry. 2010,
roc. 2010, ¢. 209, 5. 158 — 162.

ISSN 1010-6030. IF=2,553.

« VLCEK, J.; BURCALOVA, K. A phe-
nomenological equilibrium model
applicable to high-power pulsed
magnetron sputtering. In Plasma
Sources Science and Technology. 2010,
roc. 19, ¢.6,s.1—12.1SSN 0963-0252.
IF=2,384.

- ZEMAN, P; CAPEK, J.; CERSTVY,R,;
VLCEK, J. Thermal stability of magne-
tron sputtered Si-B-C-N materials at
temperatures up to 1700 °C. In Thin
Solid Films. 2010, ro¢. 519, ¢. 1, s.
306—311.1SSN 0040-6090. IF=1,727.

Vyzkumné projekty

« Vyzkumny zamér ¢. MSM 4977751302
(2005—-2011): Procesy ve vyhojovém
plazmatu a nové tenkovrstvé materialy
s unikdtnimi vlastnostmi (J. Vicek)

- ECContract No. NMP2-LA-2008-
214134-Project (2008 —2012):
N2P-Flexible production technologies
and equipment based on atmospheric

pressure plasma processing for 3D
nano structured surfaces (J. Musil)

« Projekt COST 0C10045 (2010-2012):
Nové plazmové zdroje pro depozici
vrstev a modifikaci povrchd (J. Vicek)

Vyuka

« Obor bakalafského studia: Aplikovana
ainZenyrska fyzika

« Obor magisterského studia: Aplikova-
né fyzika a fyzikaIni inzenyrstvi

« Obor doktorského studia: Fyzika
plazmatu a tenkych vrstev

Laboratoie

Katedra mé k dispozici 9 laboratofi

(400 m?) s mnoha modernimi experimen-

talnimi zafizenimi a méficimi pfistroji:

« Zafizeni pro depozici vrstev
amodifikaci povrch

- Systémy pro diagnostiku plazmatu

- Méfii piistroje pro charakterizaci
tenkovrstvych materidl(i

« Systémy pro méfeni povrchovych
teplot a teplotnich poli

Mezinarodni spoluprace

Spolecné doktorské studium:

« School of Physics, The University
of Sydney, Australie

« Laboratory Research Group on Ener-
getics of lonized Gases, University
of Orléans, Francie

Vyménné pobyty doktorandd a védeckych

pracovniki:

« Department of Engineering Physics,
Ecole Polytechnique, Montreal, Kanada

« Center for Advanced Plasma Surface
Technology, Sung Kyun Kwan Universi-
ty, Suwon, Korea

Aktivita v mezinarodnich

spolecnostech

« European Joint Committee on Plasma
and lon Surface Engineering
(J. Musil a J. Vicek)

«International Union for Vacuum
Science, Technique and Applications —
Executive Committee of the Advanced
Surface Engineering Division (J. VIcek)

1861.6°C
1500
1000
500

216.0°C

Termovizni méfeni teploty povrchu nechlazeného
titanového terce béhem vysokovykonové pulzni
magnetronové depozice (teplota az 1700 °C).

Vedouci katedry Docenti
prof. RNDr. Jaroslav Vicek, CSc. doc. Jan Ferdinand, CSc.

doc. Ing. Milan Honner, Ph.D.
Profesofi doc. RNDr. Karel Rusniak, CSc.
prof. Ing. Josef Kunes, DrSc. doc. RNDr. Jan Slavik, CSc.
prof. Ing. Jindfich Musil, DrSc. doc. Ing. Petr Zeman, Ph.D.
prof. RNDr. Jaroslav Vicek, CSc.

Odborni asistenti

Ing. Pavel Baroch, Ph.D.

Ing. Radomir Cerstvy

Ing. Jiii Houska, Ph.D. Védeckovyzkumni
Ing. Michal Kolega, Ph.D. pracovnici

RNDr. Milan Kubasek Mgr. Simon Kos, Ph.D.
RNDr. Radomir Kuchta Ing. Jiii Martan, Ph.D.

Ing. Richard Jilek
Mgr. Jiii Kohout Ing. Jiiii Rezek
Ing. Tomas Koranda
Ing. Tomas Kozak

Ing. Sarka Proksové Ing. Marek Vosttak

Ing. Josef Sklenka Technicky pracovnik
Ing. Ondfej Soukup Hynek Triska

Mgr. Andrea D. Pajdarova, Ph.D. Ing. Zdenék Vesely, Ph.D. Ing. Martin Kucera Ing. Petr Steidl

Ing. Zbynék Soukup, Ph.D. Ing. Jan Lazar Ing. Petr Stupka Administrativa
Ing. Tomés Tolg Studenti Ph.D. Ing. Rostislav Medlin Ing. Vclav Satava Jaroslava LencéSova
RNDr. Marie Vofiskova Ing. Jakub Blazek Ing. Michal Meissner Ing. Jan Sroub Véra Souckova

Ing. Marie Vostracka, CSc. Ing. Pavel Calta Ing. Ondrej Novék Ing. Jifi Tesaf

Mgr. Martin Hroméadka

Ing. Petr Novak

Ing. Petra Vacikova
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Department of Physics

Faculty of Applied Sciences
University of West Bohemia

Univerzitni 8
306 14 Plzen, Czech Republic
tel. +420377 632 201
fax: +420377 632 202
tetrevov@kfy.zcu.cz
www.kfy.zcu.cz

Departmental Profile

The department is engaged in solving
fundamental problems of discharge
plasma physics, plasma chemistry,
surface physics and engineering, physics
of thin films, solid state physics and
vacuum technology, i.e. problems arising
from the formation of and research into
anew generation of thin film materials
with unique physical and functional
properties. These materials are prepared
mainly by unconventional processes

in discharge plasmas of various types
(particularly magnetron discharges in

a continuous and pulsed mode). Main
attention is paid to the modelling and
diagnostics of nonequilibrium discharge
plasmas, the study of film growth and
surface modification processes, research
into and design of novel plasma sources,
characterization of the formed films and
modified surfaces, and to the study of
thermomechanical processes in materials.

Mission

« High quality specialist education
«Research of high international level

« Transfer of achieved results to industry

Financial Data

M Contribution from the Ministry
of Education: CZK 6 million

I Research and

industrial projects: 25%
(ZK 17 million 75 %
Research Areas
« Novel nanostructured thin film
materials

«Novel thin film materials based on
ternary and quaternary systems of
carbon, silicon, boron and nitrogen

« Novel plasma sources for film
deposition and surface modification

« Thermomechanical processes in
plasma technologies and materials

Significant Results

« Reactive magnetron deposition
of photoactive Ti0,-Cu films with
excellent hydrophilicity and strong
self-disinfection effect — explanation
of material structure and properties

« Unique experimental and theoretical
results obtained in research into
Si-B-C-N coatings with ultra-high
thermal stability (up to 1600 °C) —
explanation of material microstructure
and properties

«Significant contribution to research
in high-power pulsed magnetron

sputtering systems (up to 3000 W/cm?)
for deposition of films — explanation of
the processes in discharge plasmas

Significant Publications
« HOUSKA, J.; KOS, S. SiBCN materials

for high-temperature applications:
Atomistic origin of electrical
conductivity. In Journal of Applied
Physics. 2010, Vol. 108, No. 8, p.
083711-1-083711-7.

ISSN 0021-8979. IF=2.072.

LAZAR, J.; VLCEK, J.; REZEK, J. lon
flux characteristics and efficiency

of the deposition processes in high
power impulse magnetron sputtering
of zirconium. In Journal of Applied
Physics. 2010, Vol. 108, No. 6, p.
063307-1-063307-9.

ISSN 0021-8979. [F=2.072.

MUSIL, J.; NOVAK, P; CERSTVY, R.;
SOUKUP, Z. Tribological and mechanical
properties of nanocrystalline-TiC/a-C
nanocomposite thin films. In Journal
of Vacuum Science and Technology A.
2010, Vol. 28, No. 2, p. 244 —249.
ISSN 0734-2101. IF=1.297.

- MUSIL, J.; SATAVA, V.; BAROCH, P. High-

rate reactive deposition of transparent
Si0; films containing low amount of Zr
from molten magnetron target. In Thin
Solid Films. 2010, Vol. 519, No. 2, p.

775—777.155N 0040-6090. [F=1.727.

+ ONDOK, V.; MUSIL, J.; MEISSNER,

M.; CERSTVY, R.; FAJFRLIK, K.
Two-functional DC sputtered Cu-
containing Ti0, thin films. In Journal
of Photochemistry and Photobiology A:
Chemistry. 2010, Vol. 2010, No. 209, p.
158 - 162.1SSN 1010-6030. IF=2.553.

« VLCEK, J.; BURCALOVA, K.

A phenomenological equilibrium
model applicable to high-power
pulsed magnetron sputtering. In
Plasma Sources Science and Technology.
2010, Vol. 19, No. 6, p. T—12.

ISSN 0963-0252. [F=2.384.

« ZEMAN, P; CAPEK, J.; CERSTVY,

R.; VLCEK, J. Thermal stability of
magnetron sputtered Si-B-C-N
materials at temperatures up to

1700 °C. In Thin Solid Films. 2010, Vol.
519, No. 1, p. 306 - 311.

ISSN 0040-6090. IF=1.727.

Strategic Research Project

Project of the Czech Ministry of
Education — Strategic Research Project
No. MSM 4977751302 (2005 -2011):
Processes in discharge plasmas and
new thin film materials with unique

properties (J. Vicek)

Research Projects

« ECContract No. NMP2-LA-2008-
214134-Project (2008 —2012):
N2P-Flexible production technologies
and equipment based on atmospheric
pressure plasma processing for 3D
nano structured surfaces (J. Musil)

« (OST Project No. 0C10045
(2010-2012): Novel plasma sources
for film deposition and surface
modification (J. Vicek)

Educational Programmes

« Bachelor study: Applied and
Engineering Physics

« Master study: Applied Physics and
Physical Engineering

« Ph.D. study: Plasma Physics and
Physics of Thin Films

Laboratories

The Department of Physics is well

equipped for intensive research in seven

large (50 m?) and two small (25 m?)

laboratories. The experimental devices

and measuring systems meet high

international standards.

« Devices for film depositions and
surface modifications

« Computer-controlled systems for
plasma diagnostics

«Instruments for film characterizations

« Systems for measurement of surface
temperatures and temperature fields

International Cooperation

in Ph.D. Study and Research

Joint Thesis Supervision Agreement:

« School of Physics, The University
of Sydney, Australia

« Laboratory Research Group
on Energetics of lonized Gases,
University of Orléans, France

Protocol on Student Exchanges:

« Department of Engineering Physics,
Ecole Polytechnique, Montreal, Canada

« (Center for Advanced Plasma Surface
Technology, Sung Kyun Kwan
University, Suwon, Republic of Korea

Professional Activities

« European Joint Committee on Plasma
and lon Surface Engineering
(J. Musil and J. Vicek)

«International Union for Vacuum
Science, Technique and Applications —
Executive Committee of the Advanced
Surface Engineering Division
(J. Vicek)

Head of the Department Associate Professors Ing. Jiiii Houska, Ph.D.
prof. RNDr. Jaroslav Vicek, CSc. doc. Jan Ferdinand, CSc. Ing. Michal Kolega, Ph.D.
doc. Ing. Milan Honner, Ph.D. RNDr. Milan Kubasek

Research Fellows Mgr. Jiiii Kohout Ing. Jiiii Rezek Administrative and
Mgr. Simon Kos, Ph.D. Ing. Toma$ Koranda Ing. Josef Sklenka Technical Staff
Ing. Jiii Martan, Ph.D. Ing. Tomas Kozak Ing. Ondfej Soukup Jaroslava LencéSova

Professors doc. RNDr. Karel Rusiak, CSc. RNDr. Radomir Kuchta Ing. Zdenék Vesely, Ph.D. Ing. Martin Kucera Ing. Petr Steidl Véra Souckova
prof. Ing. Josef Kunes, DrSc. doc. RNDr. Jan Slavik, CSc. Mgr. Andrea D. Pajdarova, Ph.D. Ing. Jan Lazar Ing. Petr Stupka Hynek Triska
prof. Ing. Jindfich Musil, DrSc. doc. Ing. Petr Zeman, Ph.D. Ing. Zbynék Soukup, Ph.D. Ph.D. Students Ing. Rostislav Medlin Ing. Vaclav Satava

prof. RNDr. Jaroslav Vicek, CSc. Ing. Tomés Tolg Ing. Jakub Blazek Ing. Michal Meissner Ing. Jan Sroub
Assistant Professors RNDr. Marie Vofiskova Ing. Pavel Calta Ing. Ondfej Novék Ing. Jifi Tesaf
Ing. Pavel Baroch, Ph.D. Ing. Marie Vostrackd, CSc. Mgr. Martin Hromadka Ing. Petr Novik Ing. Petra Vacikova
Ing. Radomir Cerstvy Ing. Richard Jilek Ing. Sérka Proksova Ing. Marek Vostrak




