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Surfaces and Interface
POVRCHY A ROZHRANI

Jaroslav Fiala', Ivo Kraus?

"Nové technologie-Vyzkumne centrum Zapadoceske univerzity v Plzni
2Fakulta jaderna a fyzikalné inZzenyrska Ceského vysokého uéeni technického v Praze

Atomlim, které jsou na povrchu pevné latky, chybi
polovicka jejich nejblizsich sousedii ve srovnani se situaci
uvnitt té latky. V duasledku toho je silové puisobeni na
atomy, které jsou na povrchu jiné, nez je silové ptisobeni na
atomy uvnitt. Coz samoziejmé ovliviiuje vzajemnou
konfiguraci atomt [1], takze struktura ,,povrchu® (tenké
povrchové vrstvy) se lisi od struktury objemové (vnitini).
A protoze piiroda je ,,lina“, zkonfigurovala vnitini struk-
turu pevné latky tak, aby byla energeticky co nejméné
narocnd, takze atomy, které jsou na povrchu télesa, maji
vys$$i energii nez atomy uvnitf. A atomy, které jsou na
rozhrani dvou téles, maji vyssi energii, nez kdyz jsou uvnitt
kteréhokoli z téch dvou téles. Proto se zrna (krystaly,
mosaikové bloky) polykrystalického materidlu spontanné
zvétSuji a télesa se zakulacuji (pravda, jsou-li k tomu
kinetické, ¢i chcete-li ,transportni® pfedpoklady), aby se
povrch (mezipovrch) zmensil. Naopak, zmensovani zrna
(napf.intensivnim tvafenim nebo mletim) a s tim spoje-
nému zvétSovani specifického povrchu se ptfiroda brani
(ma ,,strach z povrchu [2]) a to tim vice, ¢im jsou ta zrna
mensi. Kritickd je koloidni velikost (10 — 100 nm), od které
se odpor proti dal§imu zmensovani za¢ne prudce zvétSovat
— ,,nanodispersni bariéra® [3]).

Jestlize tuto bariéru nasilné piekoname, stanou se
zrna (strukturni bloky, ¢astice) tak mala (tak malé), ze cely
jejich objem bude ovlivnén povrchem. V disledku toho se
struktura a vlastnosti latky zméni a signifikantné se budou
lisit od struktury a vlastnosti latky tvorené veétSimi (masiv-
né¢jsimi) Casticemi. Latka ptfejde z ,,normalniho* (masiv-
niho) stavu do ,,jiného stavu®, stavu koloidniho [4]. CozZ
pak mtize zptsobit podobnou zménu fazového slozeni,
jaka je ta se kterou se setkdvame u Al,O;. Termodyna-
micky stabilni fazi hrubozrnného oxidu hlinitého je korund
a-AlLO;, ale syntéza nanokrystalického Al,O; zpravidla
vede na y-AlLOs. Tato (spinelovd) faze ma totiz vyssi
molarni volnou entalpii, ale zato nizsi povrchové napéti
nez a-Al,Os, takze pii dostatecné vysoké dispersi (bude-li
vnitini povrch oxidu hlinitého vétsi nez 125 m%/g) se
v-Al,O5 stane stabilnéjsi nez a-Al,Os. Z tohoto piikladu je
vidét, ze nanodispersni bariéra neni terminatorem na okraji
systému, ktery nelze piekrocit. Nanodispersni bariéra
predstavuje oboustranné rozhrani mezi obvyklym (hrubo-
zrnnym) a koloidnim (velmi jemnozrnnym) stavem materi-
alu; mezi dvéma stavy jedné a téze latky, které se
kardindlné 1i8i velikosti svého vnitiniho povrchu, ale oba
jsou piipustné a za uréitych podminek stabilni. Hrubo-
zrnny stav je charakteristicky nizkou objemovou volnou
entalpii, vysokym povrchovym napétim a malym povr-

chem. Na rozdil od toho je koloidni (nanostrukturni) stav
charakteristicky vysokou objemovou volnou entalpii,
nizkym povrchovym napétim a velkym povrchem.

Krystalovou strukturu lze uréit s piesnosti 0,01 A
bud’ v tenké povrchové vrstvé o tloustce nékolika velmi
malo angstrom pomoci difrakce pomalych elektronti anebo
ve vrstveé tlusté 10-20 um pomoci difrakce rtg zafeni.
Porovnanim vysledkt ziskanych témito dvéma metodami
bylo zjisténo, ze atomy na povrchu jsou vychylené vici
tém poloham, které odpovidaji ,,objemové struktuie®, asi o
15 % meziatomové vzdalenosti nejblizSich sousednich
atomfl. Podle Hosemannova zdkona o" pfedstavuje onéch
15 % relativnich vibec nejvétsi vychylku atomut z jejich
regularni polohy, pfi které jesté nedojde k poruseni
celistvosti pevné (krystalické) latky. Jinymi slovy,
povrchova relaxace krystalové struktury je na hranici toho,
co krystal vydrzi aniz by se ,,rozsypal®. Coz se ostatné da
cekat, kdyz si uvédomime, ze na ten atom, ktery je na
(rovném) povrchu, ptisobi obrovska sila, jez je vyslednici
meziatomového ptsobeni 50 % vSech atomt v pevné latce,
které dany atom néjak ovliviuji.

Stejné jako povrch, a uz vnéjsi nebo vnitini, jsou i
jiné defekty idedlni krystalové struktury, napf. dislokace,
vakance, intersticialy nebo atomy substitunich piimési
spojeny se zvySenim energie pevné latky. To je pak hnaci
silou jejich eliminace resp. redistribuce, které zvyseni
energie, jez je se strukturnimi defekty spojené, redukuje.
Déje se tak sdruzenim defektd v linearni, plosné nebo
skeletalni utvary, tedy procesem, ktery oznacujeme jako
spontanni strukturalisace. Spontanni strukturalisaci vznika
na bazi ,,primdrni struktury, definované rozlozenim ato-
mi v idedlnim krystalu, jakasi hyperstruktura (nadstruk-
tura) ¢i chcete-li ,,sekundarni struktura® definovana
rozloZzenim defektt té idedlni krystalové struktury [5].
Kazdy strukturni defekt, feknéme vysunuti atomu z jeho
regularni polohy, vyvola totiz ve svém okoli vysunuti celé
fady dalSich atomu z jejich regularnich poloh. Pokud jsou
dva strukturni defekty daleko od sebe, vysunuti atomu
v jejich okoli se vzajemné neovliviiuji a energie takovych
dvou strukturnich defekti se scita. Jsou-li vSak takové dva
strukturni defekty blizko u sebe, pak posunuti atomi
v sousedstvi jednoho defektu ovlivni i posunuti atomu
v okoli druhého defektu. A pii vhodné konstelaci téchto
dvou blizkych defektd bude jejich celkova energie mensi
nez dvojnasobek energie jednoho z nich. Snaha o sniZeni
energie vede pak pravé k takové ,,vhodné konstelaci®, jiz se
energie soustavy (v tomto piipad¢ ,,soustavou” myslime
idealni krystal se dvéma defekty) minimalizuje.

© Krystalograficka spole¢nost



k16 Struktura 2009 - Lectures

&

Materials Structure, vol. 16, no. 2a (2009)

Predpokladem minimalizace energie krystalu s defekty
je nakupeni, sblizeni téchto defektti do jakychsi ,,koncen-
tra¢nich tabord®, segregacnich zon. Pti¢inou toho je pak
kratky dosah sil meziatomového pisobeni, které ubyvaji
s Sestou az dvanactou mocninou jejich vzdalenosti. Aby se
dva strukturni defekty mohly ovliviiovat, musi byt blizko u
sebe. Anisotropie vazebnich sil, podminéna rozlozenim
elektronovych orbitadld a projevujici se napiiklad
v anisotropii idealni krystalové struktury, urcuje také
charakter a potazmo anisotropii resp. dimensionalitu
sekundarni struktury krystalu.
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Krasnojarsk 2007
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ELECTRON BACKSCATTERED DIFFRACTION - PRINCIPLES AND APPLICATIONS
Milan Dopita

Institute of Materials Science, TU-BAF, Freiberg, Germany, dopita@gmail.com

The Kikuchi pattern formation in Transmission Electron
Microscope (TEM) was first observed and explained in
1928 by S. Kikuchi [1]. It was immediately found that the
Kikuchi pattern is a powerful tool for the crystal orientation
determination, because “Kikuchi diffraction pattern is a
projection of the geometry of the crystal lattice from a vol-
ume of specimen in which this geometry is constant, or
nearly so (Kikuchi [1]).” In 1932 Meibon and Rupp ob-
served high angle Kikuchi patterns from “reflected” elec-
trons. Venables and Harland observed electron backscatter

patterns (EBSPs) in the Scanning Electron Microscope
equipped with 30 mm diameter fluorescent imaging screen
and television camera. This method allowed examination
of specimens and the measurement of crystal orientation at
high spatial resolution, which was significantly improved
by the use of field emission gun scanning electron micro-
scopes. The first on-line working (automated) EBSD sys-
tems were developed in 1980 and in 1993 the Orientation
Imaging Microscopy (OIM) or orientation mapping was
established. The on-line orientation determination from the
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Figure 1. Inverse pole figure maps of the CuZr samples, after (a) 1 (b) 2 and (c) 8 ECAP passes. The HAGBs (misorientation > 15°) are
plotted as black line. Misorientation profile through one deformed grain in n, = 1 (d) and and n, = 2 (e), respectively and misorientation
profile through several grains after eight ECAP passes calculated around the dashed line indicated in the measured map.
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Figure 2. Inverse pole figure coloured map of the WC-Co hardmetal (a). Distribution of the length frequencies determined from orien-
tation map using the length intercept method - blue bins and corresponding fit with the lognormal function — red solid line (b). Evolu-
tion of the mean grain size determined from the EBSD measurements in the hexagonal WC hard phase for four hardmetals differing in

the starting powder WC hard phase amount (c).
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Figure 3. Special £2 and ¥4 coincidence site lattice grain boundaries present in hexagonal WC phase in the WC-Co hardmetal, its con-
firmation of occurrence and quantification in hardmetals differing in the starting powder WC hard phase amount.

EBSD patterns is computationally time-consuming task,
however within the last decade the EBSD technique under-
went a great boom as a consequence of the computers hard-
ware improvements and progresses in the scanning
electron microscopes technique, as well.

The EBSD is surface sensitive method, measured in-
formation come from the depth of several tenths of nm, de-
pending on the measured material atomic number (the
penetration depth of electrons decreases with increasing
atomic number). The spatial resolution of the EBSD de-
pends on the used electron microscope type (used electrons
source). In the case of scanning eclectron microscope
equipped with field emission cathode it is in order of ~10
nm.

Two types of information are essentially held by the
electron backscatter patterns. First is the Kikuchi pattern
quality measure and the second is the orientation of irradi-

ated volume. The first one, Kikuchi pattern quality infor-
mation, can be used for determination of the crystal “per-
fection”, estimation of the crystal defects types and its
densities, because the presence of the lattice defects in irra-
diated volume has in general in consequence decrease of
the Kikuchi pattern “sharpness” (blurring of the Kikuchi
pattern). However, the Kikuchi pattern quality is strongly
influenced by the sample surface preparation. The Kikuchi
pattern from poorly polished specimen is not sharp as well
and this effect correlates with influence of the lattice de-
fects and imperfections. Therefore, the determination of
the lattice defects and densities can be done only
quasi-quantitatively.

More interesting information about the investigated
specimen are provided by the orientation of each infinitesi-
mal measured sample volume which can be calculated
from respective Kikuchi pattern. From the orientation map,
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Figure 4. Inverse pole figures (IPF) (a) and pole figures (PF) for {100} {110} and {111} families of

lattice planes (b) in the rolled Cu sheet metal.

we can simply obtain information on the specimen mor-
phology (see Fig. 1), grains and sub-grains shapes and
grain and sub-grain size distributions (see Fig. 2). Mea-
sured orientation information allows us to calculate the
misorientation [2] between different measured points and
to describe the properties and the character of grain bound-
aries (GBs), to quantify fractions of high/low angle grain
boundaries, observe and investigate occurrence of special
grain boundaries (for instance CSL grain boundaries) — see
Fig. 3.

Orientation information yield us the details on the pre-
ferred orientation of crystallites, where we are not re-
stricted to the measurements of distribution of one (or
several) lattice planes in different direction in sample,
which is the case of texture measurements using the X-ray
diffraction (and sometimes can lead to significant errors),
but we simply determine the distribution of all possible
crystal orientations in given direction in sample.

Measured orientation data can be used for calculation
of the orientation distribution function (ODF) or
misorientation distribution function (MODF). In specimen
containing more phases, quantitative (volume averaged)
phase analysis can be done, and above described details
can be constructed for each individual phase present in
sample, of course. Moreover, we can investigate the orien-
tation dependences between different phases in the speci-
men.

S. Kikuchi, Imp. Acad. Tokyo, Proc., June 1928, Volume
4,271-278.

V. Randle and O. Engler, Introduction to Texture Analysis,
Gordon and Breach Science Publishers, 2000.

M. Dopita, M. Janecek, D. Rafaja, J. Uhlit, Z. Matgj, R.
Kuzel: Int. J. Mat. Res., 6 (2009).

M. Dopita, D. Rafaja, H. J. Seifert, D. Janisch, and W.
Lengauer: Proceedings of the 17th international Plansee
seminar, Vol 3, 2009.
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MAPPING OF CRYSTAL LATTICE MISORIENTATION BY ROCKING CURVE IMAGING

P. Mikulik', D. Liibbert?, L. Helfen®, P. Pernot®, T. Baumbach?

'Department of Condensed Matter Physics, Masaryk University, Brno, Czech Republic
2|SS and ANKA, Karlsruhe, Germany
SESRF, Grenoble, France
mikulik@physics.muni.cz

Synchrotron radiation diffraction rocking curve imaging
(RCI) is a technique which combines full-field X-ray digi-
tal topography and Bragg-diffraction rocking curve record-
ing [1, 2, 3]. Large parallel monochromatic beam irradiates
a crystalline sample (e.g. a wafer) with a (sub)surface crys-
tal lattice misorientation distribution characterized by local
tilt angles. Series of digital topographs during sample rock-
ing-curve rotation are recorded by a two-dimensional de-
tector. The aim of the method is to back-project the data in
order to reconstruct local lattice tilt distribution with high
spatial and angular resolution on an extended sample sur-
face area.

Local lattice tilts on the sample surface can be caused
by local lattice misorientations (lattice waviness,
misoriented crystallites, etc.) or due to deformation
(strained grains, grain boundaries, etc.). There are two clas-
sical X-ray diffractometry methods which assess these
properties: X-ray diffraction rocking curve measurement
and X-ray diffraction topography. In the former method, a
small monochromatic incident beam impinges on the sam-
ple surface and intensity of the diffracted beam is measured
by an open scintillation detector during sample rotation.
Sample has to be scanned to measure many local rocking
curves; the achievable spatial resolution is given by slit
sizes on the incident side and goes down to 0.1 mm. The
latter method records diffraction image from an extended
incident beam on high-resolution X-ray film which deter-
mines the spatial resolution on the exit side; there are many
topography techniques to visualize different types of de-
fects [4]. Recently, high-resolution two-dimensional digi-
tal detectors became available at synchrotron beamlines.
Therefore it became possible to combine both methods and
thus record digital topographs during sample rotation, see
figure 1.

Consequently, series of digital topographs are mea-
sured by a two-dimensional detector (camera) at different
sample orientations: rocking angle » and sample azimuth.

rocking angle @

rocking angle @

digital camera:
resolution on
exit side

/

A

large
parallel

Q]

beam

on axis

Figure 1. Schematic drawing of rocking curve imaging principle.

Simultaneous high spatial resolution (ones up to tens of
micrometers) provided by the 2D detector and angular res-
olution (around 0.001°) allows to quantify crystalline
structure perfectness over large sample area which scales
with the area of the detector. Each series being an intensity
volume x-y-® from which peak characteristics of millions
of local Bragg peaks from each series are extracted, figure
2. Each Bragg peak corresponds to diffraction from a sur-
face point those local lattice tilt caused deflection of direc-
tion of the diffracted beam. Therefore each diffraction
image is an overlap of spots those location on the sample
surface is evident only for very short sample-detector dis-
tances. Otherwise, the inherent focusing-defocusing pat-
tern of diffracted rays due to finite sample-detector
distance and larger tilt values requires a reconstruction
method in order to back-project the measured tilt compo-
nents from the detector plane on the sample surface.

There are several reconstruction algorithms those com-
plexity depends on deflection values and on type of defects
(such as slowly-varying misorientated wafer regions or
misoriented crystallites) [5,6]. Figure 3 shows back-pro-
jected tilt maps for two GaAs wafers with different range of
misorientations values, in particular 0.033° and 0.22° for
wafers (a) and (b), respectively.
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Figure 2. Rocking image series visualization as a full intensity volume, map (section) or individual rocking curves.
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Figure 3. Maps of tilts and the corresponding histograms for two GaAs wafers.
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NEW APPLICATIONS FOR THE PIXCEL DETECTOR

Uli Riedl
PANalytical B.V., Almelo, The Netherlands

The PIXcel detector is part of the PANalytical product of-
fering for about 2 years. During this time it has been mainly
used for standard powder and non-ambient application
work. During this talk some additional new possibilities

will be shown that can help a diffractionist to widen the
scope of his normal work. Some examples will be shown to
illustrate how this device can be used to achieve faster and
better results with new approaches.
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USE OF A DUAL SOURCE SUPERNOVA IN NON-MEROHEDRAL TWIN
DECOMPOSITION
Oliver Presly

Oxford Diffraction Ltd., Varian building 4, Oxford industrial Park, 10 Mead Road, Yarnton, Oxfordshire OX5
1QU, United Kingdom

Oxford Diffraction’s CrysAlis™ software includes an ar-
ray of extremely effective and remarkably user friendly
twin decomposition tools. This talk will highlight the

SL5

step-by-step process involved in working with twinned
data collected using either Cu or Mo wavelengths on a dual
source SuperNova diffractometer.

CENTRALSYNC, NASE AKTIVITY V ESRF

Z. Sourek

Fyzikélni astav AV CR, v.v.i., Na Slovance 2, 182 21 Praha
sourek@fzu.cz

Mezinarodni konsorcium CENTRALSYNC, jehoz ¢leny
jsou Ceska republika, Slovensko a Madarsko, bylo
zaloZzeno vloni na jafe a 1. cervence 2008 se stalo
pridruzenym ¢lenem European Synchrotron Radiation Fa-
cility (ESRF) v Grenoblu. Tim skoncilo desetileté
provizorium ¢eské ucasti v této Spickové evropské védecké
organizaci, které bylo feSeno opakované prodluzovanou
sttednédobou dohodou ceské strany s ESRF. V prvnim
roce existence CENTRALSYNC bylo pfedsednictvi
svéfeno CR, a sice Jaromiru Hrdému, ktery tim Gspéiné
zavrSuje svou mnohaletou neunavnou organizaéni praci na
tomto poli.
pro vyzkum zalozeny na uziti synchrotronového zafeni.
Srovnatelna zafizeni existuji ve svété pouze tfi. Na provoz
ESRF pfispiva 18 ¢lenskych a ptidruzenych stat, v jeho
laboratofich se vystfida rocné okolo 4000 védct. Na
zéklad¢ vysledkid ziskanych pfi experimentech v ESRF
jsou v praméru produkovany 4 védecké publikace denné.
I ¢eska komunita je velmi uspésna. Z podanych 22 navrha
na experimenty v roce 2008 jich bylo schvaleno 15, tj. 68
%, tim Cesti navrhovatelé opét vysoce piekrocili praimér v
ESRF. Na schvélené experimenty, kterych se zcastnili
pracovnici z ¢eskych pracovi$ , bylo pfidéleno 237 smén,
to odpovida ¢lenskému podilu 0,68%. Nadale tedy trva
situace, Ze celkovy pocet smén pridélenych na experimenty
u synchrotronu pievysuje hodnoty odpovidajici poplatku,
ktery CR roéné plati; od lofiského roku to je 0,55%.
Ceskymi skupinami bylo v posledni dobé v Grenoblu
napt. studovano rozlozeni intenzity v reciprokém prostoru
difraktované na soustavé kvantovych dratli vyrobenych

elektronovou litografii ve vrstvé GaMnAs; byl urcen tvar
drath a stupenn elastické relaxace v dratech. Méfila se
rentgenova fluorescence atomit Mn v miizce GeMn
v zavislosti na sméru primarni viny. Z téchto dat je mozné
stanovit polohy Mn atomt1 v elementarni bufice. Ze spekter
DAFS naméfenych kolem absorpéni hrany SeK na
kvantovych teckach CdSe-ZnSe byla numerickou simulaci
stanovena atomarni struktura okoli atomt Se v kvantovych
teckach a v matrici ZnSe. Rentgenovou holografii
zalozenou na méfeni difuzniho rozptylu bylo urceno
uspofadani atomti na kratkou vzdalenost ve fero-
elektrickych  relaxorech  Na;,Bi,,TiO; (NBT),
Png1/3Nb2/303 (PMN) a Png1/3T32/303 (PMT) Inten-
zivné bylo zkoumano chovani PbTiO; za vysokych tlakd,
atd.

V Grenoblu byl v roce 2008 spustén projekt ESRF Up-
grade Programme, ktery formuluje ambiciézni plan obno-
vy celého komplexu a je planovan na 10 let. Jeho cilem je
udrzeni pozice ESRF jako vedouci védecké instituce svého
oboru i v dalSich patnacti az dvaceti letech. Upgrade pro-
gram je jednim z 35 projektt zaclenénych do ESFRI
cestovni mapy.

ESREF je nevladni organizace, jejimi ¢leny nejsou staty,
ale instituce. Partnerem ESRF v CR je Fyzikalni ustav AV
CR, v.v.i. (FZU), ktery tak reprezentuje celou uzivatelskou
vefejnost na Eeskych vysokych skolach, Akademii véd CR
i dalsich vyzkumnych pracovistich. Prispévek do ESRF
plati FZU, financovani piispévku je doposud kryto
projektem LA287 ,,Clenstvi v ESRF“ v ramci programu
INGO z MSMT CR, ktery letos konéi a je tfeba piipravit
navrh dalsiho projektu do vefejné soutéze na pristi obdobi.

© Krystalograficka spole¢nost



k22 Struktura 2009 - Lectures

&

Materials Structure, vol. 16, no. 2a (2009)

L8

CENTRAL EUROPEAN SYNCHROTRON LABORATORY (CESLAB) — CURRENT
STATUS

P. Mikulik?, S. Kozubek?

'"Department of Condensed Matter Physics, Masaryk University, Brno, Czech Republic
2Institute of Biophysics, Academy of Sciences, Brno, Czech Republic
mikulik@physics.muni.cz

The presentation will discuss the current status of proposal
of the new synchrotron radiation facility — Central Euro-
pean Synchrotron Laboratory (CESLAB) [1, 2, 3] — to be
built in the Czech Republic, see figure 1. The new 3 GeV
synchrotron to be built in Brno will be the 3rd generation
source taking the best from the current state of the art of
synchrotron physics and technology. The main facility will
be based on the latest 3 GeV European synchrotron ALBA,
currently under construction. The knowledge transfer, help
and direct collaboration on the project planning and later
on synchrotron construction has been agreed with the expe-
rienced team in ALBA with a support by the respective
Czech and Spanish ministries. This considerably boosted
preparation of the Conceptual Design Study. From a tech-
nical point of view, the storage ring of diameter 270 m will
consist of 24 straight sections for insertion devices for up to
33 beamlines.

Beamlines are the heart of results at the synchrotron fa-
cility. They provide necessary equipment for the methods
applied to different fields of research. They were proposed
to support research in biology and medicine, material sci-
ence, chemistry, microtechnology and nanotechnology,
environmental sciences, archeology and other disciplines
[2,3]. The methods of elastic X-ray scattering (high-resolu-
tion diffraction, powder diffraction and grazing/small an-
gle scattering), crystallography (single crystals,
macromolecules), spectroscopy (absorption, Mssbauer),
and imaging (absorption, phase-contrast and coherent, dif-
fraction) will be available at dedicated beamlines. A multi-
purpose X-ray optics beamline will be available for generic
applications, including testing of new components, meth-
ods and for metrology. While most of the beamlines will
work in the X-ray region, a beamline for VUV chemistry in
gas phase and ellipsometry and IR beamline for spectros-
copy and ellipsometry are proposed as well.

Czech scientists have a long tradition in research with
synchrotron radiation. The Czech Republic was the first
from the central European countries joining the ESRF, the
brightest European synchrotron. Consequently, there is a
lot of experience for constructing and running a synchro-
tron. In the Europe, as everywhere in the world, the de-
mand for beamtime is larger than the available measuring
time. A new synchrotron will help to reduce this pressure.
Further, the new source will enhance interest in physics
and high technology. It will also allow young researcher
easier come-back from their positions at European
synchrotrons.

Researchers from neighbouring countries are very wel-
come to join the project in order to work on the design and
running of beamlines of their interest.

The current trend in the world is to provide fast access
for urgent or cutting-edge applications, which is needed
mainly for industrial applications. Development of several
novel methods utilizing synchrotron radiation is currently
in progress. A new synchrotron facility in the favourite lo-
cation of Brno close to five central European countries will
take care of all of these needs.

1.  Web pages: http://www.synchrotron.cz
and http://www.ceslab.eu.

2. Special issue of Materials Structure, 15/1a (2008).

3. P. Mikulik, Z. Pokorna, B. RuZi¢ka, S. Kozubek, Cs. cas.
fyz. D., 58, (2008), 244.
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