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Interview with Norbert Bargmann, vice-chairman of Messe
Miinchen GmbH................cccocoiiiiiiiiiiicees 107

Methods for numerical evaluation of Zernike polynomials

(P INOVAK) oottt 108
The paper deals with the problem of numerical calculation of
Zernike polynomials. Since the direct evaluation using explicit
definition relations is computationally intensive and numerically
instable several recurrent methods that eliminate these drawbacks
were developed recently. In this paper a brief overview of these
algorithms is given and the comparison of selected algorithms
with respect to their computational costs and numerical stability
is performed.
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Innovation of combustion chamber for biomass burning

(M. Poldk, P. NEUbEIZer).......ccccvereeieniineeieieneeiesieneeeeee e 112
For efficient combustion of solid biofuels it is necessary to con-
struct the boiler combustion chamber in different way than for
fossil fuels. The reasons are different physic-chemical properties
of biofuels and the resulting requirements for combustion. These
assumptions were used in boiler design modifications Verner A25.
The effect is to reduce harmful emissions and improve combustion
efficiency.

History and presence of solid surfaces mapping, simple exam-
ples of using contact profilometer in the evaluation of optical
surfaces (M. Havelkova, H. HiKIoVa) ......c...ccocvveeveeeiieeennen, 114
At present we can notice precipitous development of instruments
for solid surface mapping and allowing three-dimensional graphic
display. This boom ostensibly applies primarily non-contact devices
that can display a resolution of the object of interest until recently
unimaginable. Contact devices, however, are also developed and
their current properties and the possibility of easy use, where it is
difficult or impossible for optical instruments to prove that these
devices will have their place in many sectors of our activities. To
prove these words some simple examples of the contact profilome-
ter use for surface topography of optical elements are here.
Keywords: Contact profilometer, Solid surfaces topography

Theoretical and experimental aspects of opal-based photonic
crystals (P. Vojtisek, J. Proska, L. Stolcov4, 1. Richter).......... 120
For the present and future optical applications it is very important
to have ways for manipulation of light. Photonic crystals (PhC)
are very interesting periodic material, which can be used for such
manipulation, because they are special material entities with many
attractive physical properties. In this contribution we present our
recent theoretical (i.e. simulations) and experimental (i.e. realizati-
on) studies on opal-based PhC (primarily SiO,). These opal-based
PhC can give access to the PhC properties through relatively simple
realization, in our case the opal-based PhC were prepared by self-
-assembly method based on the modification of a simple sedimen-
tation technique. This alternation represented the spatial restriction
of space region where the opal was constructed. Presence of the
bang gap, as one of more interesting properties, can be obtained via
infiltration or inversion of primary direct opals. For this infiltrati-
on and final inversion we have chosen photoconductive material
poly(9-vinylcarbazole) (PVK). Resulting opals were produced in
highly regular and stable structures. Two different modeling tools
were employed for simulation — MPB (simulations of simple and
infiltrated PhC) and Meep tools (simulations of PhC in inverse
configuration with the dispersion of PVK taken in account).
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expansion method, finite difference time domain, MIT MPB, MIT
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Diffractive elements for correction of chromatic aberrations
of illumination systems

(J. Svoboda, M. Skerefi, M. Kvéton, J. Hopp, M. Possolt)...... 127
In this paper, the application of synthetic diffractive elements in
white light illumination systems is presented. The elements are used
for correction of chromatic aberration. The fabrication technology
is also presented, which is compatible with the commonly used
molding process for fabrication of plastic optical elements.
Keywords: LED lighting, diffractive optics, chromatic aberration
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Nanokrystalicky diamant — novy material pro Stépeni vody
monokrystalickymi kiremikovymi solarnimi ¢lanky

(M. Kusko, P. Ashcheulov, A. Poruba, F. Fendrych)............... 117
Clének se zabyva sou¢asnym vyzkumem vrstev nanokrystalického
diamantu (NCD) v kombinaci s monokrystalickymi kiemikovymi
solarnimi ¢lanky (SCs) pro vytvafeni borem dopovanych
heterostruktur Si(SC)/B-NCD. Po naneseni NCD se ocekava
béhem vyzkumu doby Zivota minoritniho nosice sprdvnd ¢innost
s dostate¢nym rozdélenim potencidlu aktivnim substratem. Byla
zkoumdna odraznost ve viditelné a blizké infracervené casti spektra
(380 nm — 1200 nm) a rovnéZ byla vyhodnocena tloustka NCD.
Byly také vyuzZity monokrystalické kiemikové substraty (100)
s piidavnou emitérovou boérovou vrstvou. Jako dalsi feSeni byly
navrzeny nové substraty zaloZené na kiemikovych platcich typu n.
Klicova slova: nanokrystalicky diamant, kiemikovy solarni ¢lanek,
Stépeni vody

Méreni polohy ¢astice optickou pinzetou s pomoci zpracovani
obrazu

(S. Drobczynski, M. Bacia, M. Wozniak, K. Symonowicz).... 129
Tuhost optické pasti je zdkladnim parametrem optického ma-
nipuldtoru a méfeni posunuti pfedmétu je nezbytné [1]. Tuhost
pasti lze urcit z polohy vysokofrekvencné oscilujici dielektrické
mikrosféry. Signdl je obvykle zachycen jednoduchym detektorem,
napriiklad kvadrantovou fotodiodou [2]. Tato metoda se da pouze
obtizné€ pouZzit pro ¢innost v médu s vice pastémi, zvlasté v pripadé
holografické optické pinzety. Pro vice pasti se proto voli metoda
zpracovani obrazu zaloZend na urceni t€Zisté predmétu [3]. Tento
piispévek popisuje urceni polohy pfedmétu zaloZenou na analyze
videosekvenci ziskanych rychlou kamerou. Poloha pfedmétu je
ziskdna korelaci videosnimku s matrici jeho znamé polohy. Algo-
ritmus je vhodny pro nalezeni polohy nékolika pfedméti nezdvisle
s presnosti odstupiiovanou aZ na droveii jednotlivych pixlu.
Klicova slova: optické pinzeta, zpracovani videoobrazu, detekce
posunuti
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