REDAKCNI RADA

Predseda: Ing. Jaromir KREPELKA, CSc., SLO UP a FZU AV CR, Olomouc
Clenové: Ing. Totka BAKALOVA, Ph.D., TU, Liberec, prof. RNDr. Zdenék
BOUCHAL, Dr., UP, Olomouc, Ing. Ondfrej CIP, Ph.D., UPT AV CR, v. v. i, Brno,
Ing. Alexandr DEJNEKA, Ph.D., FZU AV CR, v. v. i, Praha, prof. Ing. Stanislav
DURIS, Ph.D., SjF STU, Bratislava, RNDr. Ivana GREBENOVA, Meopta- optika,
s.r.o., Prerov; prof. RNDr. Ondrej HADERKA, Ph.D., SLO UP a FZU AV CR,
Olomouc, Ing. Jaroslav HOPP, Ph.D., Meopta - optika, s.r.o., Pferov, prof. Ing.
Pavol HORNAK, DrSc., PROMETEUS, Bratislava, prof. Ing. Jan HOSEK, Ph.D.,
CVUT Praha, prof. RNDr. Miroslav HRABOVSKY, DrSc., SLO UP a FZU AV CR,
Olomouc, RNDr. Viadimir CHLUP, Olomouc, RNDr. Lubomir JASTRABIK,
CSc., FZU AV CR, v. v. ., Praha, RNDr. Pavel KLENOVSKY, Cesky metrologicky
institut, Brno, Ing. Romana KOCOVA, FZU AV CR, v. v. i, Praha, doc. RNDr.
Vojtéch KRESALEK, CSc., UTB, Zlin, doc. RNDr. Lubomir KUBIK, Ph.D., SPU
Nitra, doc. Ing. Maridn KUCERA, Ph.D., TU Zvolen, Ing. Jan KUR, Mesing, spol.
s r.o., Brno, prof. Ing. Martin LIBRA, CSc., CZU, Praha, prof. RNDr. Miroslav
LISKA, DrSc., VUT, Brno, doc. RNDr. Miroslav MILER, DrSc., UFE AV CR, v. v. i,
Praha, prof. Ing. Jiti NOVAK, Ph.D., CVUT, Praha, prof. RNDr. Jan PERINA,
DrSc., UP, Olomouc, doc. Ing. Pavel PETERKA, Ph.D., UFE AV CR, v. v. i,
Praha, Mgr. Sylvie PETROVA, LF MU, Brno, RNDr. Petr SCHOVANEK, SLO UP
a FZU AV CR, Olomouc, prof. RNDr. Anton STRBA, CSc., UK, Bratislava, doc.
Ing. Olga TUMOVA, CSc., Zdpadoceskd univerzita, Plzefi, Zuzana VESELA,
Meopta - optika, s.r.o., Prerov, ¢estny clen Ing. Zdenék MARTINEK, Nové
mésto nad Metuji

Gerd HAUSLER, Lehrstuhl fiir Optik, Universitit Erlangen — Niirnberg,
Erlangen (Germany); M. C. TEICH, Boston University, U. S. A.

JEMNA MECHANIKA A OPTIKA

Vlyddvd Fyzikdini ustav Akademie véd Ceské republiky, v. v. i. za spoludicasti
SPIE, The International Society for Optics and Photonics, v Nakladatelstvi
FyzikdIniho ustavu Akademie véd Ceské republiky, v. v. i.

Reditel FZU AV CR, v. v. i.: RNDr. Michael PROUZA, Ph.D.

Odpovédny zdstupce vydavatele: prof. RNDr. Miroslav HRABOVSKY, DrSc.
Séfredaktor: Ing. Jaromir KREPELKA, CSc., e-mail: jaromir.krepelka@upol.cz,
tel.: 585631518

Tajemnice redakce: Marcela BADUROVA

Adresa redakce (predplatné, nakladatelské sluzby): SLO UP a FZU AV
CR, 17. listopadu 50, 772 07 Olomouc, tel.: 585 631 581, e-mail: marcela.
badurova@upol.cz

Otisk povolen se svolenim redakce a se zachovdnim autorskych prdv.
Za plvodnost a sprdvnost prispévki odpovidaji autori.

Vychdzi: 10x roc¢né (z toho 2 ¢isla jako dvojcisla)

Predplatné: Celorocni 420 K¢/rok. Ceny jsou jednotné pro Ceskou
iSlovenskou republiku. Do vsech ostatnich zemije casopis JMOdistribuovdn
za jednotnou cenu 10 EUR/ks. Pro cleny SPIE/CS cini predplatné 120 K¢/
rok. Predplatné pro studenty Bc., Mgr., Ph.D. a studenty strednich skol pri
osobnim odbéru cini 120 K¢/rok; v pripadé zasildni postou 300 Kc/rok.

Ve Slovenské republice rozsifuje a objedndvky prijimd: prof. Ing. Ivo
Cdp, CSc., Zilinskd univerzita EF, Univerzitnd 1, 010 26 Zilina, e-mail: ivo.
cap@fel.uniza.sk

Tiskne TYPOservis Holesov, Masarykova 650, 769 01 Holesov, tel.: 602 767 424,
e-mail: tiskarna@typoservis.cz

Inzerce: tel.: 585 631 581, e-mail: marcela.badurova@upol.cz

Odborné ¢ldnky jsou lektorovdny.

https://jmo.fzu.cz

© JEMNA MECHANIKA A OPTIKA 2024
ISSN 0447-6441
INDEX 46 723

JEMNA MECHANIKA
A OPTIKA

VEDECKO-TECHNICKY CASOPIS
ROCNIK 69 9/2024

OBSAH

Haploskopicky test pro vysetreni kontrastni citlivosti:
ovéreni efektivity u pleopticky lIécenych déti
(M. Bortivkovd, M. Dostdlek, P. Novdk, J. Hozman) ... 219

Optické zaFizeni mérici uvnitr elektronového mikroskopu: mére-
ni katodoluminiscence, fotoluminiscence a Ramanovy spektro-
skopie (Z. Novdéek, M. Konecny, O. Cernek, M. Svdbik,

M. Vacek, A. Palouda, J. Spousta, T. Sikola) 225

Védci pomoci umélé inteligence zpresnili a zefektivnili testy
kvantové provdzanosti (S. Chovancovd) 229

Identifikdcia objektov v digitdlnom obraze s vyuzitim
softvérovej kniZnice a strojového ucenia
(L. Vacho, M. Ryba, L. Kubik) 230

Vyuzitie zhlukovacich algoritmov na reprezentdciu detegovanych
objektov pomocou lidaru (L. Vacho, M. Poldk, V. Madola) ............ 233

Mohou mobilni telefony poskodit nase zdravi? (M. Miler).......... 235
Modifikace povrchu pomoci synergické integrace laserového
texturovdni a PVD magnetronového naprasovdni (M. Krafka,

T. Bakalova, L. Svobodovd, T. Primus, M. Mrézek, A. Krobotovd) ...... 236

Slouceni vice nez péti svazkii z vidknovych laserii
(M. Miler) 240

Nanometrickd kalibrace snimacu (J. Kir) 245

Toyota Hilux Chamois se systémem black-out
(J. Major) 246

Z technické knihovny: LIGHT AND X-RAY OPTICS
(M. Miler) 247

Projekt LASCIMAT: novy krok v oblasti vyzkumu scintilacnich
a laserovych materidlii pro ndroéné moderni aplikace

(P. Képpl, M. Nikl) obdlkas. 2
Védci umisti do pousté Atacama statisice tun vody.

Hledaji zdroje vesmirného zdreni

(P. Képpl, J. Vicha) obdlkas. 3

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

Informace o pfedplatném podé, objednavky pfijima, objednavky
do zahrani¢i vyfizuje: SLO UP aFZU AV CR, 17. listopadu 50, 772 07
Olomoug, tel.: 585 631 576, e-mail: marcela.badurova@upol.cz.

Cena cisla 40 K¢ v¢etné DPH

J© 9/2024

217



ADVISORY BOARD

Chairman: Jaromir Kiepelka — Joint Lab. of Optics of Palacky Univ. and Inst.
of Physics of Czech Academy of Sciences, Olomouc (Czech Rep.)

Members: Totka BAKALOVA - Tech. Univ., Liberec (Czech Rep.), Zdenék BOUCHAL
— Palacky Univ. (Czech Rep.), Ondfej CIP - Inst. of Scientific Instruments of Czech
Academy of Sciences, Brno (Czech Rep.), Alexandr DEJNEKA - Inst. of Physics of
Czech Academy of Sciences, Praha (Czech Rep.), doc. Ing. Stanislav DURIS, Ph.D.,
Inst. of Measurement Science Slovak Academy of Sciences, Bratislava (Slovak
Rep.), Ivana GREBENOVA, Meopta - optika, s.r.o., Pferov (Czech Rep.); Ondrej
HADERKA - Joint Lab. of Optics of Palacky Univ. and Inst. of Physics of Czech
Academy of Sciences, Olomouc (Czech Rep.), Jaroslav HOPP, Meopta - optika,
s.r.o., Pferov (Czech Rep.), Pavol HORNAK, Bratislava (Slovak Rep.), Jan HOSEK —
Czech Tech. Univ., Praha (Czech Rep.), Miroslav HRABOVSKY — Joint Lab. of Optics
of Palacky Univ. and Inst. of Physics of Czech Academy of Sciences, Olomouc
(Czech Rep.), Vladimir CHLUP - Olomouc (Czech Rep.), Lubomir JASTRABIK - Inst.
of Physics of Czech Academy of Sciences, Praha (Czech Rep.), Pavel KLENOVSKY
- Czech Metrology Inst., Brno (Czech Rep.), Ing. Romana KOCOVA, Inst. of Physics
of Czech Academy of Sciences, Praha (Czech Rep.), Vojtéch KRESALEK — Tomas
Bata Univ. in Zlin (Czech Rep.), Lubomir KUBIK, SPU Nitra (Slovak Rep.), Maridn
KUCERA, TU Zvolen (Slovak Rep.), Jan KUR, Mesing, spol. s r.o., Brno (Czech
Rep.), Martin LIBRA — Czech Univ. of Life Sciences, Praha (Czech Rep.), Miroslav
LISKA — Tech. Univ., Brno (Czech Rep.), Zdenék LOSTAK — Meopta-optika, s.r.o.,
Prerov (Czech Rep.), Miroslav MILER - Inst. of Photonics and Electronics of Czech
Academy of Sciences, Praha (Czech Rep.), Jiff NOVAK — Czech Tech. Univ., Praha
(Czech Rep.), Jan PERINA — Palacky Univ., Olomouc (Czech Rep.), Ing. Pavel
PETERKA, Ph.D., Inst. of Photonics and Electronics of Czech Academy of Sciences
(Czech Rep.), Sylvie PETROVA, Fac. of Medicine, Masaryk Univ. (Czech Rep.),
Petr SCHOVANEK — Joint Lab. of Optics of Palacky Univ. and Inst. of Physics of
Czech Academy of Sciences, Olomouc (Czech Rep.), Anton STRBA - Comenius
Univ., Bratislava (Slovak Rep.), Olga TUMOVA, University of West Bohemia,
Plzeri (Czech Rep.), Zuzana VESELA — Meopta - optika, s.r.o., Prerov (Czech Rep.),
honorary member Ing. Zdenék MARTINEK, Nové mésto nad Metuji (Czech Rep.)

Gerd HAUSLER, Lehrstuhl fiir Optik, Universitdt Erlangen — Niirnberg, Erlangen
(Germany); M. C. TEICH, Boston University, U. S. A.

FINE MECHANICS AND OPTICS

Published by Institute of Physics of the Czech Academy of Sciences under parti-
cipation of SPIE, The International Society for Optics and Photonics in the Pub-
lishing House of the Institute of Physics of the Czech Academy of Sciences.

Director of Institute of Physics of the Czech Academy of Sciences:

Michael PROUZA

Editor: Miroslav HRABOVSKY

Managing Editor: Jaromir KREPELKA, e-mail: jaromir.krepelka@upol.cz,

tel.: 585631518

Office secretary: Marcela BADUROVA

Address of the Editor’s office in Olomouc (subscription, publisher services):
SLO UP a FZU AV CR, 17. listopadu 50, 772 07 Olomouc, Czech Republic, tel.:
++420 585 631 576, fax: ++420 585 631 531, e-mail: marcela.badurova@upol.cz
Reproduction only with permission of the Editor and under observing the copyright.
The authors are responsible for originality and correctness of their contributions.
Subscription fee: Annual fee is 420 CZK. This price of subscription is the same
for both Czech and Slovac Republics. Fine Mechanics and Optics journal is distri-
buted into other countries for uniform price 10 EUR/Pcs. For members of SPIE/CS
the annual subscription fee is 120 CZK. For Bc., Mgr., Ph.D. and secondary school
students the subscription fee is 120 CZK per year, annual subscription including
postage is 300 CZK.

Printing: TYPOservis Holesov, Masarykova 650, CZ-769 01 Holesov,
tel.: ++420 602 767 424, e-mail: tiskarna@typoservis.cz
Advertising: e-mail: marcela.badurova@upol.cz

Papers are reviewed. https://jmo.fzu.cz

© FINE MECHANICS AND OPTICS 2024
ISSN 0447-6441
INDEX 46 723

FINE MECHANICS
AND OPTICS

SCIENTIFIC-TECHNICAL JOURNAL
VOLUME 69 9/2024

CONTENTS

Haploscopic test for the examination of contrast sensitivity:
verification of effectiveness in pleoptically treated children
(M. Bortivkovd, M. Dostdlek, P. Novdk, J. Hozman) ...........ceeeevunenn.e. 219

Optical measurement device inside the electron microscope:
measurements of cathodoluminescence, photoluminescence and
Raman spectroscopy (Z. Novdcek, M. Konec¢ny, O. Cernek, M. Svdbik,

M. Vacek, A. Palouda, J. Spousta, T. Sikola) 225

Scientists use artificial intelligence to refine and streamline
quantum entanglement tests (5. Chovancovd) ........................ 229

Identification of object in a digital image by using a software
library and machine learning

(L. Vacho, M. Ryba, L. Kubik) 230
Use of clustering algorithms for representation of detected

object by lidar (L. Vacho, M. Poldk, V. Madola) ...............couueecuueeenne.. 233
Can mobile phones harm our health? (M. Miler)................coc...... 235

Surface modification using the synergistic integration of laser
texturing and PVD magnetron sputtering
(M. Krafka, T. Bakalova, L. Svobodovd, T. Primus,

M. Mrézek, A. Krobotovd) 236
Combining more than five fiber laser beams

(M. Miler) 240
Nanometric calibration of transducers (J. K(r)...........cccoeevvrerrrnnnne 245

Toyota Hilux Chamois with black-out system
(J. Major) 246

From technical library: LIGHT AND X-RAY OPTICS
(M. Miler) 247

The LASCIMAT project: a new step in scintillation and laser mate-
rials research for demanding advanced applications

(P. Koppl, M. Nikl) coverp.2

Scientists place hundreds of thousands of tons of water in the
Atacama desert. They're looking for sources of cosmic rays
(P. Képpl, J. Vicha) coverp. 3

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, 17. listopadu 50, 772 07 Olomouc,
tel.: 585 631 576, e-mail: marcela.badurova@upol.cz.

Price for single copy: 40 K¢ incl. VAT

218

JI© 9/2024



