JEMNA MECHANIKA
A OPTIKA

FINE MECHANICS
AND OPTICS

VEDECKO-TECHNICKY CASOPIS
ROCNIK 55 6/2010

SCIENTIFIC-TECHNICAL JOURNAL
VOLUME 55 6/2010

OBSAH

Konstrukce a aplikace disociacniho termdlniho zdroje
svazkii atomii vodiku
(J. Mach, M. Potocek, M. Kolibal, T. SikOIG)u.oveeeeeeersversrererenn. 163

Rizeny riist kobaltovych ostriivkii na kifemikovém
substrdtu (J. Cechal, J. Polédk, O. Tomanec, T. Sikola)........... 165

Modelovdni povrchovych plasmonii
(J. Vicek, P. Otipka, M. Lesndk) 168

Modely vyvoje trhlin pfi mechanickém zatéZovdni
pevnych ldtek (P. Koktavy, B. Koktavy) 171

Matematicky model aktualizace charakteristik motoru
(J. Hromddko, J. Hromddko, P. Miler, V. Honig,
M. Schwarzkopf) 174

Robotizovand pracovisté firmy ROBOTECH........................ 178

Zivotné jubileum RNDr. Ing. Jdna Bartla, CSc.
(D. Senderdkovd) 179

METROLOGICKE VELETRHY CONTROL A SENSOR
+ TEST 2010 (J. Kdir) 180

Zdkladni struktura a subsystémy radaru

(J. Pospisil, F. Pluhdcek) 182
SPIE/CS - spoleénost optikii informuje................................. 186
Z technické knihovny (I. Brezina) 187

Blizsi informace o posldni Easopisu, pokyny pro autory, obsah
casopisu apod. je uveden na internetu: http://jmo.fzu.cz/

Informace o predplatném poda, objednavky pfijima, objednavky
do zahranici vyfizuje: SLO UP a FZU AV CR, Tt. 17. listopadu 50,
772 07 Olomouc, tel.: 585 223 936, fax: 585 631 531.

Cena cisla 40K¢ véetné DPH

CONTENTS

Design and application of thermal dissociation atomic
hydrogen source
(J. Mach, M. Potocek, M. Kolibal, T. SikoIG)...omreemreersecerseessennn 163

Guided growth of cobalt islands on silicon substrate
(J. Cechal, J. Pol¢dk, O. Tomanec, T. SikoIQ) wuveveeemreeeesecerseessenn. 165

Modeling of surface plasmons
(J. Vicek, P. Otipka, M. Lesndk) 168

Modelling of cracks development in solid matter under
mechanical stress (P. Koktavy, B. KOKLAVY).....o.oveeoreerernerennes 171

Mathematical Model of Engine Characteristics Updating
(J. Hromddko, J. Hromddko, P. Miler, V. Hénig,
M. Schwarzkopf) 174

Robot work stations from ROBOTECH company .............. 178

RNDr. Ing. Jdn Bartl, CSc.'s life anniversary
(D. Senderdkovad) 179

METROLOGICAL FAIR TRADES CONTROL
AND SENSOR + TEST (J. Kur) 180

Basic structure and subsystems of a radar
(J. Pospisil, F. Pluhdcek) 182

SPIE/CS - a community of optical physicists informs...... 186

From technical library (l. Brezina) 187

For further information about the journal intention, instructions
for authors, contents etc. please refer to http://jmo.fzu.cz/
____________________________________________________________________________|

Information on subscription rate and on ordering gives the
SLO UP a FZU AV CR, Tt. 17. listopadu 50, 772 07 Olomouc,
tel.: 585 223 936, fax: 585 631 531.

Price for single copy: 40 K¢ incl. VAT

JV© 6/2010



CONTENTS

Design and application of thermal dissociation atomic hydrogen
source (J. Mach, M. Potocek, M. Kolibal, T. §ikola) .............. 163
The design and construction of a thermal dissociation source
for generation of hydrogen atomic beams with thermal energy
(0.1 - 1 eV) will be described. The main application areas of pre-
sented source covers: low-temperature cleaning of surfaces and
ultrathin films, preparation of hydrogen passivated surfaces, and
hydrogen assisted molecular beam epitaxy. The hydrogen mol-
ecules were dissociated in a tungsten capillary heated by electron
bombardment. The properties (profile, dissociate) of these atomic
source were measured by a quadrupole mass spectrometer in the
differentially pumped chamber.
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We have presented a straightforward method for fabrication of
patterns of cobalt islands. The focussed ion beam lithography has
been used to locally modify a native SiO, layer on a silicon substra-
te. On the modified areas preferential nucleation of cobalt islands
is observed due to a reduced surface diffusion of Co atoms in the
vicinity of FIB modified areas. Using this method ordered arrays
of islands with given size and positions may be prepared.
KEYWORDS: thin films, nucleation, guided growth, focussed
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The contribution is devoted to the background of surface plas-
mons modeling in optical multilayers. The typical characteristics
of plasmon waves excited in planar and periodical structures are
presented.
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The creation of cracks in non-conducting matter under mechanical
stress is accompanied by electromagnetic field. Four ways of the
crack behaviour are proposed implementing the dipole model.
Supposing the use of capacitance sensors we derive the differential

equation describing the transformation of primary crack parameters
to the measured electrical signal and we solve it for these four
conceptions of the crack development. The theoretical and experi-
mental results were compared from which we can determine some
primary crack parameters.
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The aim of this article is creation and check of the mathematical
model of engine emission characteristics updating and of the fuel
consumption characteristics, which could developed early created
mathematical model of vehicle driving. By the help of characteris-
tics updating, there would be possible to include a style of vehicle
driving and even a factor, which consider an engine technical
conditions to the emission production, which are set by the ma-
thematical model of vehicle driving. In this article a possibility of
characteristics updating was researched by way of three measured
points and also by seven points.
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In May 2010 two important fair trades of metrology were held in
the Germany. The 24th fair trade CONTROL was organised in
the new exhibition centre in Stuttgart between 4-7 May 2010 and
the fair trade SENSOR + TEST in the Niirnberg fair trade centre
between 18-20 May 2010. At least a basic information is provided
about both fair trades, metrology development trends, interesting
fair goods and exhibiting firms.
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