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Uplatnenie vysledkov projektu

Vysledky projektu sa uplatnia pri navrhu a priprave novych prvkov rtg krystalovej optiky pre
rtg metroldgiu a rtg zobrazovanie, ktoré nie su komeréne dostupné. Vyvinuta technologia
nanoobrabania aktivnych povrchov rtg optiky najde uplatnenie aj v inych oblastiach, kde sa
vyzaduju povrchy presnych tvarov typu "free form".(formy s vysokou presnostou, optické
hranoly, zrkadla, mriezky, koncentratory). Originalna metéda mapovania vystupnych
parametrov kanalikovych rtg monochromatorov a ich zostav vyvinuta a demonstrovana v
ramci projektu umoznuje cieleny vyvoji novej generacie kompaktnych vysokovykonnych
mikrofokusnych rtg zdrojov zalozenych na kombinacii reflexnej a difrakénej rtg optiky.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Bola vyvinuta metéda nanoobrabania krehkych materialov metédou jednobodového
sustruzenia diamantovym hrotom v plastickom rezime, ktord umozniuje pripravu vysoko
kvalitnych povrchov rtg optiky lubovolnych tvarov. Tato metdda bola aplikovana na pripravu
V-kanalikovych rtg monochromatorov na baze germania s vysokym tokom foténov na
vystupe, ktora vyustila do podania prihlaska patentu. Na zaklade dynamickej tedrie rtg
difrakcie a metddy "ray tracing" bola vypracovana metdda cieleného navrhu V-kanalikovych
rtg monochromatorov, ktora mapuje zvoleny vystupny parameter monochromatora v
zavislosti od uhlov asymetrie jednotlivych difrakcii. Takto navrhnuté V-kanalikové
monochromatory na baze germania boli pripravené novou technoldgiou nanoobrabania v
spolupraci s odberatefom vysledkov projektu, firmou Integra TDS, s.r.o., PieStany. Vysledky
testov vzbudili zaujem renomovanych vyrobcov mikrofokusnych rtg zdrojov v Nemecku a
Francuzsku, ¢oho vysledkom bol navrh a priprava originalnej Stvorodrazovej zostavy dvoch
V-kanalikovych rtg monochromatorov v kvazidisperznom usporiadani pre rtg mikrofokusné
zdroje firiem Excillum a Xenocs. Tato zostava dodava Stvornasobne vysSi foténovy tok na
pixel detektora oproti tradi€nému Bartelsovmu monochromatoru pri stale vysokom rozliSeni.
To otvara moznosti vyvoja novych kompaktnych vysokovykonnych laboratérnych rtg
zdrojov zalozenych na kombinacii rtg reflexnej a difrak&nej optiky s priamym dopadom na
vysoko efektivnu diagnostiku nanomaterialov a nanostruktur. Prvé prototypy sa v sucasnosti
testuju v rtg laboratériu Fyzikalneho ustavu SAV (zdroj Excillum) a rtg laboratoriu
spolupracujucej univerzity Tel Aviv (zdroj Xenocs).

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

A single-point diamond turning method of nanomachining of brittle materials in ductile
regime was developed that allows preparation of high-quality free-form surfaces of X-ray
optics. This method was applied to the preparation of germanium V-channel
monochromators with high output photon flux that resulted in submission of a patent
application. Relying on the dynamical theory of X-ray diffraction and the ray tracing method,
a method of targeted design of the V channel monochromators was worked out. The method
maps a chosen output parameter of the monochromator depending on the asymmetry
angles of individual diffractions. The germanium V-channel monochromators designed in
this way were prepared by the new technology of nanomachining in collaboration with the
beneficiary of the project results Integra TDS, s.r.0. company, PieStany. The test results
attracted attention of renowned producers of the microfocus X-ray sources in France and
Germany, resulting in a design and preparation of a 4-bounce quasi-dispersive setup of two
V-channel monochromators for the microfocus X-ray sources of Excillum and Xenocs
companies. This setup delivers a 4-times higher photon flux per detector pixel comparing to
traditional Bartels monochromator, keeping still high resolution. This opens new possibilities
in the development of new compact high-power laboratory X-ray sources based on a
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combination of the reflective and diffractive X-ray optics with direct implications for highly
effective diagnostics of nanomaterials and nanostructures. The first prototypes are being
tested at present in the X-ray laboratory of the Institute of Physics SAS (Excillum source)
and X-ray laboratory of Tel Aviv university (Xenocs source).
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