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Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. P. Siffalovi¢, K. Vegso, M. Hodas, M. Jergel, Y. Halahovets, M. Pelletta, D. Korytar, Z.
Zaprazny, E. Majkova : In Situ X-Ray Reciprocal Space Mapping for Characterization of
Nanomaterials, chapter in "X-ray and Neutron Techniques for Nanomaterials
Characterization", Springer Series in Nanoscience and Nanotechnology vol. 5, Challa S.S.R.
Kumar ed., ISBN 978-3-662-48606-1, v tladi

2. D. Korytar, P. Vagovig, C. Ferrari, P. Siffalovi¢ : X-ray Crystal Optics Based on Germanium
Single Crystals, Chapter 3 in "Germanium - Characteristics, Sources and Applications”,
Edward. E. Feuerstein ed., pp. 105-140, ISBN 978-1-62948-181-4, Nova Science Publisher,
New York 2013

3. M. Jergel, P. Siffalovi¢, K. Végso, E. Majkova, D. Korytar, Z. Zaprazny, J. Perlich, B. Ziberi,
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M. Cornejo, P. Vagovi¢ : Extreme X-ray Beam Compression for a High-Resolution Table-Top
GISAXS Setup, J. Applied Crystallography 46 (2013), 1544-1550

4. D. Korytar, P. Vagovi¢, K. Végso, P. Siffalovi¢, E. Dobro¢ka, W. Jark, V. A&, Z. Zaprazny,
C. Ferrari, A. Cecllia, E. Hamann, P. Mikulik, T. Baumbach, M. Fiederle, M. Jergel : Potential
Use of V-Channel Ge(220) Monochromators in X-ray Metrology and Imaging, J. Applied
Crystallography 46 (2013), 945-952 (doi: 10.1107/S0021889813006122)

5. Z. Zaprazny, D. Korytar, M. Jergel, P. Siffalovi¢, E. Dobrocka, P. Vagovic, C. Ferrari,P.
Mikulik, M. Demydenko, M. Mikoska : Calculations and Surface Quality Measurements of
High-Asymmetry Angle X-ray crystal Monochromators for Advanced X-ray imaging and
Metrological Applications, Optical Engineering 54 (2015), 035101

Uplatnenie vysledkov projektu

Vysledky projektu sa uplatnia pri navrhu a realizacii novych prvkov rtg krystalovej optiky pre
rtg metrolégiu a rtg zobrazovanie ako aj pri vyvoji novej generacie kompaktnych
vysokovykonnych mikrofokusnych rtg zdrojov zalozenych na kombinacii reflexnej a difrakénej
rtg optiky. Vyvinuta technolégia nanoobrabania aktivnych povrchov rtg optiky najde
uplatnenie aj v inych oblastiach ako opracovanie farebnych kovov, krystalov, poniklovanych
suciastok a foriem s vysokou presnostou a optickych prvkov (hranoly, zrkadla, mriezky,
koncentratory) presnych tvarov typu "free form".

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Na zaklade dynamickej tedrie rtg difrakcie a metddy "ray tracing" boli navrhnuté a v sucinnosti
s odberatefom vysledkov projektu firmou Integra TDS, s.r.o., PieStany realizované originalne
navrhy kanalikovych V-tvarovanych rtg monochromatorov s vysokym kompresnym resp.
expanznym pomerom na baze germania pre rtg metrolégiu a rtg zobrazovanie. Porovnavacie
testy s klasickymi monochromatormi s paralelnym kanalikom kombinovanymi so Strbinou ako
aj so strbinovymi kolimatormi ukazali vyhody V-kanalikovych monochromatorov z hladiska
spektralnej Cistoty, stupfa kolimacie a intenzity vystupného rtg zvazku. Bola realizovana
pilotna meracia zostava s kompresiou rtg zvazku, ktora umozriuje merania malouhlového rtg
rozptylu s rozliSenim v reciprokom priestore porovnatelnym so synchrotrénom, ¢o umozni
vykonavat v laboratériu aspon €ast rtg experimentov viazanych doteraz vyluéne na
synchrotrony. Rtg kompresory vyvinuté v ramci projektu otvaraju aj moznosti vyvoja novych
kompaktnych vysokovykonnych laboratérnych rtg zdrojov zaloZenych na kombinacii rtg
reflexnej a difrakEénej optiky s priamym dopadom na vysoko efektivnhu diagnostiku
nanomaterialov a nanostruktur, ¢o vyvolalo spolupracu riesitelovi s renomovanymi vyrobcami
rtg techniky. Synchrotronové testy rtg zobrazovania v rezime fazového kontrastu na vzorkach
s nizkym atomovym Cislom ukazali vyhody rtg expandérov pre biomedicinske aplikacie.
Prvykrat bola overena moznost 2D rtg zobrazovania v tmavom poli pomocou rtg expandérov
vyuzivajuca malouhlovy rtg rozptyl. Projekt inicioval tiez zaciatok vyvoja novej technologie
nanoobrabania vysoko kvalitnych aktivnych povrchov rtg krystalovej optiky zalozenej na
jednobodovom sustruzeni diamantovym hrotom v taznom reZime.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Original designs of Ge-based channel-cut V-shaped X-ray monochromators with high
compression or expansion ratio for X-ray metrology and imaging were designed by dynamical
theory of X-ray diffraction and ray-tracing method and realized in collaboration with Integra
TDS, s.r.0., Pie§tany company, beneficiary of the project results. Comparative tests with
classical monochromators with parallel channel combined with a slit and with slit collimators
revealed advantages of the V-channel monochromators in terms of spectral purity, collimation
degree and intensity of the output X-ray beam. A pilot measurement setup with X-ray beam
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compression was realized, allowing the small-angle X-ray scattering measurements with the
reciprocal space resolution comparable to that at synchrotron which will allow to perform in
laboratory at least part of the X-ray measurements confined exclusively to synchrotrons so
far. The X-ray compressors developed within the project open also possibilities of
development of new compact high-power laboratory X-ray sources based on a combination of
the X-ray reflective and diffractive optics with direct impact on highly efficient diagnostics of
nanomaterials and nanostructures which resulted in a collaboration with leading producers of
the X-ray instrumentation. Synchrotron tests in the phase contrast regime of X-ray imaging on
the samples with low atomic number showed advantages of the X-ray expanders for
biomedical applications. A possibility of the dark-field X-ray imaging by the X-ray expanders
utilizing the small-angle X-ray scattering was confirmed for the first time. The project initiated
also a new technology development based on the nanomachining of high-quality active
surfaces of the X-ray crystal optics based on single-point diamond turning in ductile regime.

Svojim podpisom potvrdzujem, zZe Udaje uvedené v zaverecnej karte su pravdivé a Uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Ing. Matej Jergel DrSc. RNDr. Stanislav Hlava¢ CSc.

V Bratislave 29.01.2016 V Bratislave 29.01.2016

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemeu
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