Fotonika na EU-US sympoziu Frontiers of Engineering
ve Finsku

Doprava ve mésté, problém CO,, fotonika a ,,smart‘ zdra-
votni péce byla ¢tyri témata mezioborového sympézia EU-US
Frontiers of Engineering, které se konalo 17.-19. Fijna 2016
na Aalto univerzité nedaleko Helsinek ve Finsku. Utastnilo se
ho na 60 vybranych inZenyru z Evropy a USA zhruba ve véku
od 30 do 45 let. Fotonickou sekci mél za evropskou stranu na
starosti Pavel Peterka z Ustavu fotoniky a elektroniky Akade-
mie véd CR.

Sympozium se uskutec¢iiuje dvakrat za tfi roky a v potrddani
se stfidaji USA a Evropsk4 unie. Tato uddlost m4 za cil usnadiio-
vat mezindrodni a mezioborovou spolupréci v oblasti vyzkumu,
podpofit pfenos novych technologif a piistupti v rdmci odlisnych
technickych obort a stimulovat vytvéafeni transatlantické sité $pic-
kovych inZenyrd. Sympozium potddd americkd Ndrodn{ inZenyrska
akademie (NAE, National Academy of Engineering) ve spolupraci
s Evropskou radou akademif aplikovanych véd, technologif a inZe-
nyrstvi (EuroCASE, European Council of Academies of Applied
Sciences, Technologies, and Engineering). Agilnimi Gc¢astniky byli
i prezident NAE, Prof. C. Daniel Mote, Jr. a generdlni tajemnik
EuroCASE, Dr. Jacques Lukasik. Dan Mote zdtraznil, Ze tlohou
NAE je pfedev§im byt poradnim orgdnem, pomdhat vytvafet
politiku efektivni ndrodni podpory vyzkumu. Mistni organizaci
zajiStovala Finska technologickd akademie.

Cést tcastnikd fotonické sekce, zleva: Lynford Goddard z University
of Illinois at Urbana Champaign (co-chair sekce), Sasan Fathpour
z fotonickych laboratofi CREOL University of Central Florida (na
tomto pracovisti byl v bfeznu 2016 na navstévé mistopfedseda viddy
pro védu a vyzkum Pavel B€lobrddek), Katia Gallo z Royal Institute
of Technology (KTH) ve Stockholmu, Po Dong z Bellovych laboratoii
v New Jersey, Adrienne Stiff Roberts z Duke University, Keren Bergman
z Columbia University a nového tstavu AIM Photonics, Mircea Guina
z Tampere University of Technology ve Finsku, Pavel Peterka z UFE
v Praze (co-chair sekce) a Dominik Dorosz z Bialystocké Polytechniky

Pavel Peterka shrnul pfinos mezioborového sympozia: ,,Kolo-
to¢ administrace a vyzkumné prace mé nuti drZet se ve své tzké
specializaci. Poznat nejaktudlnéjsi trendy z né€kolika jinych obori
od tak vynikajicich lidi a odbornikii bylo inspirativni a vlastné
i ob&erstvujici. Nahlédnuti do problému zachycovani a zpracovani
CO, vede nejen k ponauceni o jeho zdvaznosti pro Zemi, ale nabiz{
se i souvislost s fotonikou, protoZe nejlepsi feSeni problému CO,
je sniZit jeho produkci. Mluvi se pfitom hlavné o dopravé. Jenze
tfeba v datovych centrech bylo spotfebovano v USA 3 % celkové

Mx2

spotieby elektfiny. Pravé fotonika miiZe zdsadné prispét k niZsi

spotiebé energie datovych center. Pou¢nd byla perfektni a pecliva
ptiprava NAE. V paméti mi utkvéla posledni myS$lenka sympozia,
tykajici se nejdilezitéjsiho tkolu inZenyrd ve zdravotni péci do
roku 2050. V té dob€ mé byt na Zemi pres pul miliardy lid{ star-
Sich 80 let a je neredlné, Ze by péci o stdrnouci populaci zvladaly
pfeplnéné nemocnice. Ukolem inZenyri je proto umoZnit détem
pecovat co nejlépe o rodice doma s pomoci smart systémi osobn{
zdravotni péce.*

Jak se zbavit dopravnich zécp? To je hlavnim tkolem optimalizace
dopravy ve mésté. Je pfitom dobife zndmo, Ze budovani stdle §irSich
a kapacitngj§ich méstskych komunikaci mtZe naopak dopravni kon-
gesce zhorsit. Obrovské mnoZstvi dopravnich dat z mobilnich sit{
umoZiuje vytvaiet modely dopravy velkych méstskych oblasti s velice
detailnim rozliSenim a pfesnou predpovédi intenzit provozu. Diky
mobilnim aplikacim si i sami fidi¢i mohou v redlném Case optimalizovat
svoji trasu. Nemusi to vSak mit jen pozitivni dopad. Prednasejici
zminili paradoxnf situace, kdy uZivani mobilnich aplikaci nékde vede
k zahlcovéni obytnych ¢tvrti novymi zdcpami, i kdyZ v okoli existuje
néakladné vybudovany tranzitni obchvat a tato investice tak piichdzi
vniveé. (Zdroj ilustracni fotografie: Pixabay.com)

Utastnici z oblasti fotoniky prezentovali price svych tymil
z riznych témat vyzkumu, sahajicich od komponent pro budouci
optické atomové hodiny, adaptivni optiky pro astronomické tele-
skopy, vytvareni vinovodnych struktur uvnitf optického vldkna
femtosekundovym laserem, specidlni optickd vldkna pro senzory
a vldknové lasery az po hlavni téma fotonické sekce, kterym byla
integrovand fotonika. Integrované fotonice patfily 4 zvané ptednas-
ky. Keren Bergman z Columbia University v New Yorku poskytla
prehled fotonickych systému od fyzické vrstvy aZ po datové sité
a predstavila nové architektury zaloZené na fotonickych prvcich ze-
jména pro datovd centra a pfenos dat v superpocitacich. Soustiedila
se zejména na technologie zaloZené na kifemikovych fotonickych
strukturdch, tzv. ,.silicon photonics®. Diky vysokému kontrastu
indexu lomu mohou mit vinovodné struktury maly prufez, mensi
neZ 1 mikrometr, a také maly polomér zakfiveni, takZe 1ze vytvaret
fotonické obvody s rozméry desitek mikrometrai a poskytujici tak
vysoky stupeii integrace fotonickych komponent. Pro dosaZeni
nizkych ztrdt (<1 dB/cm) kvuli rozptylu na nerovnomérnostech
rozhrani vinovodi je tfeba vyrobit fotonické struktury s vysokou
piesnosti, coZ jiZ nové CMOS vyrobni technologie umoZiiujf.
V neposledni fadé zdsadnim aspektem je kompatibilita se zave-
denymi CMOS technologiemi, které si jiZ v minulosti vyZddaly
obrovské investice do vyzkumu. Byla jiZz zvlddnuta hybridni inte-

38

JI© 1/2017




grace aktivnich prvki, lasert a zesilovacu, zejména na bazi indium
fosfidu. Keren Bergman také predstavila v USA neddvno otevieny
tstav AIM Photonics, v¢etné moZnosti, jak mohou vyzkumnici i vy-
robni podniky vyuZivat jeho vyrobni kapacity. Katia Gallo z Royal
Institute of Technology (KTH) ve Stockholmu ve Svédsku hovofila
o0 novych moznostech vyuziti tradi¢niho substrétu integrované fo-
toniky, niobi¢nanu lithného (LiNbO,), a to zejména pro nelinedrni
prepinace pro pln€ optické zpracovani signdlu, kompatibilnich
s kfemikovymi substréty. Mircea Guina z Optoelectronics Research
Centre, Tampere University of Technology ve Finsku se vénoval

ptikladim integrace optoelektronickych soucdstek na bazi polo-
vodic¢u ITI-V na kiemikovych substritech. Adrienne Stiff-Roberts
z Duke University v Severni Karoliné pak pfedstavila nékolik typi
platforem na bdzi organickych a hybridnich materidld, kterd jsou
komplementarni kiemikové platformé a ukdzala piiklady jejich
vyuZiti v senzorech a medicing.

Seznam prednések a dalsi informace o sympoziu lze najit na
strankdach NAE : www.naefrontiers.org
Adéla Michkovd
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Heat and mass transfer measurement using method of digital
holographic tomography

(R. Doletiek, B BeotailZedl NSt tues. o o uvn s oo 3
A digital holographic interferometry (DHI) for 3D measurement of
temperature distributions in moving fluid is presented in this paper.
The measurement uses digital holographic setup for measurement
of a flow of fluid propagated through an orifice and tomographic
approach for 3D reconstruction of the flow. The periodic character
of the flow and synchronization between the digital camera and
external trigger driving the phenomenon allows us to measure
phenomena with much higher frequency when compared to frame
rate of the digital camera. Furthermore one can capture a large
number of the flow projections from different viewing directions
which are later used for 3D tomographic reconstruction of the
whole temperature field of the flow. The measurement results are
verified and compared with hot wire method (CTA) in the paper.

Keywords: digital holographic interferometry, temperature mea-
surement, tomography, CTA

Visualization and measurement of the air film close ultra-hyd-
rophobic surfaces

(D. Jasikovd, M. Kotek, V. Kopecky, M. Ga$ic) .........ccccuereerennene 7
The ultra-hydrophobic surfaces have the prospect of great impor-
tance in industry, both in applications demanding easy cleaning,
and they are presumed to reduce loss when the active parts of
hydraulic machines are treated. Interaction of fluids with ultra-
hydrophobic surface is accompanied by creation of air layer, so
called air film, which depends on the quality of the surface. The
quality of the surface is influenced by the matrix roughness, the
character of physical or chemical cover. These properties lead to
monolithic air layer presented as air film, or lead to plurality of
bubbles of various sizes seated upon the surface. The air film can
be observed visually at sufficient magnification and the dynamic
interaction between fluid flow and air film can be studied with
Global Imaging methods. Here we present the visualization of air
film depending on Reynolds number of flowing liquid.
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This article deals with a surface imperfections evaluation. Different
standardized methods for evaluation were theoretically analyzed.
The target application is a surface imperfection evaluation of
aspheric mirrors of space-based coronagraphs (METIS project).
Based on obtained knowledge we created evaluation method with
respect to the application to METIS mirrors. The chosen method
based on radiometric measurement uses confocal microscope in
reflectance mode resulting from norm ISO-10110-7, describes
detected imperfections by ,,spot-equivalent diameter*, and
,line-equivalent width*. Concrete application of this method is also
demonstrated using the example of evaluation one of flight piece
from coronagraph mitrors.
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Experimental setup for laser-induced cavitation in water (D.
Jasikovd, P. Schovanec, M. Kotek, M. Miiller, V. Kopecky).....14
This article presents the visualization of the cavitation bubble
generated with laser-induced breakdown. The cavitation bubble is
generated with 532 nm Nd:YAG laser beam, 10 ns short with two
different optical setups. Here, we use direct optical way focusing
the laser beam, and reverse way based on the focusing mirror. We
are using different laser light power and visualize the laser probe
in correlation of bubble characteristics. The visualization is set on
long-distance microscopy and shadowgraph lightening method. The
main goal of the research is to set the optical setup for the laser-
-induced breakdown and to create the calibration relation curve for
the bubble size dependence on the input energy of the laser beam.
This calibration curve is related to the lifespan of each bubble, or
the group of bubbles.
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Ion beam sputtering deposition of Pb(ZrTi)O, thin films

(P. Horodyskad, J. Hlubucek, K. Zidek, J. Viclavik)................... 18
Pb(Zr,Ti)O, (PZT) is a ferroelectric material interesting for its
high dielectric constant and piezoelectric response. PZT thin films
can be prepared by various methods, e.g. pulsed laser deposition,
chemical vapor deposition, sol-gel and, most frequently, sputtering.
Though the magnetron sputtering is used more frequently, PZT
thin films can be prepared also by ion-beam sputtering (IBS). In
this paper we study the deposition process of PZT thin films in
our IBS system with a possibility of ion-beam assisted deposition
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