JEMNA MECHANIKA
A OPTIKA

FINE MECHANICS
AND OPTICS

VEDECKO-TECHNICKY CASOPIS
ROCNIK 54 1/2009

SCIENTIFIC-TECHNICAL JOURNAL
VOLUME 54 1/2009

OBSAH

Uziti metody korelace poli koherencni zrnitosti
pro méFeni v mechanice (P. Smid, P. Horvdth, I. Vaskovd,
M. Hrabovsky) 3

Kompaktni opticky systém pro generaci nedifrakcnich
svazkii s nastavitelnou osou (V. Kolldrovd, Z. Bouchal,

R. Celechovsky, T. Med¥ik, V. Chlup, A. Pochyly, M. Kalman,

T. Kubina) 5

Laserové opracovdni povrchii materidlii
(H. Chmelickovd, H. Lapsanskd) 11

SPIE/CS - spoleénost optikii informuje 13

Pri¢né elektronové vinové mody v elektricky vodivé
mezoskopické tenké vrstvé (J. Pospisil, K. Safdrovd)................. 14

Nabidka akci Ceské metrologické spoleénosti

nal. ctvrtleti 2009 (Z. Tiima) 18
50 let polyekranu (J. Eigl) 19
Ohlédnuti za vystavou Interkamera 2008 (M. KiZek)............. 21
Akademie véd CR zvolila kandiddta na svého predsedu........... 22

Rozvoj nanometrologie v Ceské republice
(M. Vychodil, J. Nevrala) 23

Prvni uspéchy Katalogu pFistrojii a sluzeb Univerzity
Palackého v Olomouci (S. Poldnkovad) 25

Mezindrodni rok astronomie 2009 aneb od Galilea
k internetu (J. Grygar) 26

Stavba klasickych astronomickych kopuli v Cechdch
(J. Lochman) 27

Blizsi informace o posldni casopisu, pokyny pro autory, obsah
casopisu apod. je uveden na internetu:
http://www.fzu.cz/struktura/casopisy/jemnam/jemname.php

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

Cena disla 40 K¢ véetné DPH

CONTENTS

The use of a speckle correlation method for measuring
in mechanics (P. Smid, P. Horvdth, I. Vaskovd, M. Hrabovsky)........ 3

Compact optical system for generation of nondiffracting
beams with adjustable axis (V. Kolldrovd, Z. Bouchal, R. Cele-
chovsky, T. Medfrik, V. Chlup, A. Pochyly, M. Kalman, T. Kubina)......5

Laser surface treatment of the material surfaces
(H. Chmelickovd, H. Lapsanskd) 11

SPIE/CS - optical society informs 13

Transverse electron wave modes in an electrically
conducting mesoscopic thin layer (J. Pospisil, K. Safdfovd) ......14

Czech Metrology Society events for the first quarter 2009
(Z. Tuma) 18

50 years of polyekran (J. Eigl) 19

Looking back at the exhibition Interkamera 2008
(M. Krizek) 21

Academy of Sciences of the Czech Republic has nominated its
presidential candidate 22

Progress of nanometrology in the Czech Republic
(M. Vychodil, J. Nevrala) 23

First achievements of the Catalogue of instruments and
know-how of Palacky Univerzity in Olomouc (S. Poldnkovd) ...25

International Year of Astronomy and/or from Galileo
to internet(J. Grygar) 26

Building of classical observatory domes in Bohemia
(J. Lochman) 27

For further information about the journal intention, instructions
for authors, contents etc. please refer to
http://www.fzu.cz/struktura/casopisy/jemname.php.

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© 1/2009



CONTENTS

The use of a speckle correlation method for measuring in me-
chanics (P. Smid, P. Horvith, L. Vagkova, M. Hrabovsky) ......... 3
On the occasion of 75th anniversary of optical industry establis-
hment in Pferov there was presented one optical method used
for measurement in mechanics. The application potential of this
method based on the speckle correlation is investigated in the Joint
Laboratory of Optics of Palacky University and Institute of Physics
of Academy of Sciences of the Czech Republic.

Keywords: speckle, contactless measurement, correlation me-
thod

Compact optical system for generation of nondiffracting beams
with adjustable axis (V. Kollarova, Z. Bouchal, R. Celechovsky,
T. Medfik, V. Chlup, A. Pochyly, M. Kalman, T. Kubina).......... 5
In the paper, a design, implementation and optical parameters of
a system transforming Gaussian laser beam into a nondiffracting
Bessel beam are described. The construction of the proposed laser
beam convertor enables a phase modulation of the spatial spectrum
of the created beam. It is used for the transversal adjustment of
the beam spot into the desired position by a maintainance of pro-
pagation direction. In the contribution, the possible usage of the
laser convertor in optical micromanipulation is discussed and the
achieved experimental results are demonstrated.

Keywords: laser beams, nondiffracting beams, optical manipu-
lation

Laser surface treatment of the material surfaces

(H. Chmelickovd, H. LapSanska) .........cccceveverieneneniieneenennnn 11
Laser surface treatment possibilities were tested on the metal
and non-metal materials. Work parameters of the infrared pulsed
Nd:YAG laser were optimised for the low-carbon steel surface
followed by the heat affected regions microanalysis. Surface tex-
turization, marking and laser scribing were examined on the silicon
wafers 0,3 mm — 0,8 mm thick. Results displaying and measuring
was realized by the inductive profilometer Talysurf and laser con-
focal microscope LEXT.

Keywords: Surface treatment, Nd:YAG laser, melting, steel, sc-
ribing, silicon, confocal laser microscopy, inductive profilometer.

SPIE/CS - optical society informs............c..ccccooevininnincnen. 13

Transverse electron wave modes in an electrically conducting
mesoscopic thin layer (J. Pospisil, K. Saffové).................... 14
The basic quantum equations for transverse electron wave modes in
an electrically conducting metallic or semiconductor homogeneous
mesoscopic thin layer are formulated and interpreted in dependence
on the adequate static tranverse parabolic extend of the interior
electric potential energy and operated external tuning homogeneous
magnetostatic field. The starting point is the modified non-temporal
Schrodinger equation of one electron with chosen normalized mono-
wave number wavefunction and relevant transverse eigenfunctions
and eigenenergies. Their analysis is then directed successively towards
the transverse electric, magnetic and magneto-electric electron wave
modes. The established separated transverse wave modes in electron
waveguides under discussion are analogous to the transverse wave
modes of electromagnetic waveguides. The problems mentioned abo-
ve are topical and important in practice for development of integrated
electronical, opto-electronical and electro-optical systems.
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