JEMNA MECHANIKA
A OPTIKA

FINE MECHANICS
AND OPTICS

VEDECKO-TECHNICKY CASOPIS
ROCNIK 55 11 -12/2010

SCIENTIFIC-TECHNICAL JOURNAL
VOLUME 55 11-12/2010

OBSAH

Dny otevrenych dvefi pracovist Akademie véd
ve FyzikdlInim ustavu AV CR (F. Mdca) 291

Analogické kvantové pohybové rovnice elektronovych
a fotonovych vin v izotropnich prostredich

(J. Pospisil, F. Pluhdcek) 293

Modelovdni teplotnich diferenci ve sklenénych vyliscich po
tepelnych upravdch v elektrické peci

(M. Havelkovd, P, Schovdnek) 297
Osovd difrakce na kruhové apertufe pro sbihavou

kulovou vinu (M. Hradil, M. Miler) 300
Pojmy, ndzvy a jednotky v optické metrologii

(M. Miler) 307
Vliv koncentrace zpeviujicich cdstic na vlastnosti
polymernich kompozitii

(M. Miiller, M. BroZek, J. Slaby, A. Proshlyakov.......................... 314
Méf¥ici technika pro kontrolu jakosti 318
Vyrocni schiize Evropské optické spolecnosti (EOS)

v Pa¥izi (P. Tomdnek) 319

Objev nového materidlu pro stdlé elektronické paméti

(Red.) 320
110 LET RENTGENOLOGIE NA MORAVE (J. K(F).....coooeereen... 320
Vyuziti jedinecné technologie pf¥i vyrobé maziv................. 322
OPTONIKA 2011 - 2. veletrh optické

a fotonické techniky 323
VIENNA - TEC 2010 (J. Ktir) 324

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

Open door days in the Institute of Physics, Academy
of Sciences, Czech Republic (F. Mdca) 291

Analogous quantum motion equations of electron
and photon waves in isotropic media

(J. Pospisil, F. Pluhdcek) 293
FEM Simulation of thermal differences in semi finished
glass pieces after heat treatment in electric furnace

(M. Havelkovd, P. Schovdnek) 297

On-axis diffraction at a circular aperture for a convergent

spherical wave (M. Hradil, M. Miler) 300
Terms, names, and units in optical metrology
(M. Miler) 307

Hardening particles concentration influence on polymeric
composite properties
(M. Miller, M. BroZek, J. Slaby, A. Proshlyakov........................... 314

Measurement techniquws for quality control..................... 318

Annual meeting of the European Optical Society (EOS)

in Paris (P. Tomdnek) 319

Discovery of a new material for the permanent electronic

memory (Red.) 320
110 years of roentgenology in Moravia (J. Kir).................... 320
Using unique technology in production of grease............. 322
OPTONIKA 2011 - 2nd fair of optical and photonic

technique 323
VIENNA - TEC 2010 (J. Kir) 324

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

J©  11-12/2010



CONTENTS

Open door days in the Institute of Physics, Academy of Sciences,
Czech Republic (F. MACQ) ......cccoeieieiiiieieiceeeeeeee 291

Analogous quantum motion equations of electron and photon
waves in isotropic media

(J. PospfiSil, F. PIUhACEK) ......evveueriirieieiriinieieieeeceeeeeeen 293
The formulations and interpretations of some formally analogous
expressions of the single-particle scalar quantum wave equations
of electrons and photons, propagated in adequate isotropic static
media under weak signals and interaction phenomena, are presented
in this article.

FEM Simulation of thermal differences in semi finished glass
pieces after heat treatment in electric furnace
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Semi finished glass pieces are moulded in the furnace to template
forms not only to fit their shape but also to reduce internal stresses.
Thermal differences are unwanted and have to be minimized in the
cooling procedure of the glass pieces. Simulations of various types
and sizes of shaping forms and complex model cooling were accom-
plished. The aim of these simulations was to optimise geometric
parameters, clamping conditions and material of the form, so that
thermal differences at glass are minimized during the cooling.
Keywords: Heat treatment, Numerical simulation, Finite element
method (FEM)

On-axis diffraction at a circular aperture for a convergent
spherical wave (M. Hradil, M. Miler) ...........cccovvevrveneennnennen. 300
The article is devoted to diffraction at a circular aperture. In this
connection, only Fraunhofer diffraction of a plane wave focused by
a lens is usually investigated as it has important consequence for
the resolution ability of optical instruments. Here, main attention
is given to the diffraction pattern on the longitudinal axis, which is
important for resolution ability of the stratified depth recording of
information. For low Fresnel numbers, the displacement of focused
intensity arises compared to the location of the geometric focus, and
the zero maximum is very broad. On the contrary, for high Fresnel
numbers, which take place for usual optical instruments, the displa-
cement is negligible and the zero maximum is relatively narrow.

Terms, names, and units in optical metrology (M. Miler)...307
The article is presentation and critical analysis of energetics of radi-

ant and luminous fields. It is based on contemporary international
and Czech standards. An impulse to its writing was an article on
the matter in this Journal (see P. Oupicky: Radiometry a fotometry,
Jem. mech. opt. 53/7-8 (2008) 211-14). Some arguments of the
article are corrected but also some things of the standards do not
remain away from criticism. The article can serve all who look for
a comprehensive review on this field.

Hardening particles concentration influence on polymeric
composite properties

(M. Miiller, M. Brozek, J. Slaby, A. Proshlyakov).................. 314
Abstract: A development of new materials is a base for a growth
of all human activity branches. Polymers and materials on their
base are probably the most used and the most developing group.
Mainly polymeric composite materials have become industrial
products used in a huge number of human activity areas these days.
The polymeric particles composites are one of the part which this
paper deals with. The subject of carried out experiments was the
polymeric particle composite with its continuous phase in a form
of two-component epoxy adhesive and non-continuous phase (a
hardening particle) in a form of corundum — Al O,. The influence
of a different volume portion of hardening particles on mechanical
quantities and an abrasive wear was mechanically found out with
the aim to improve material properties and to increase their usage
in various application fields.
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