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V ¢om vidite uplatnenie
vysledkov projektu:

Vyvinuté vysokorozliSovacie rtg metddy a systémy ponuknut’ biolekarskym a dalSim
(archaeometria, kultirne dedi¢stvo) partnerom ako sluzbu a do spolo¢nych projektov.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt bol zamerany na vyskum vybranych modernych rtg optickych prvkov, detekénych a optickych
systémov pre nedeStruktivnu Struktirnu analyzu. Hlavnym cielom projektu bolo ziskat nové poznatky
v oblasti rtg metod vyuzivajucich vysoké rozliSenie v realnom a reciprocnom priestore, v energii, pripadne
v Case, so zameranim na extrémne pripady geometrického usporiadania (silné asymetrické difrakcie
s faktorom asymetrie viac nez 50, tzv. inclined difrakcie, extrémne malé rtg ohnisko, difrakcie s vysokym
Braggovym uhlom a pod.). Koncepcia projektu bola zvolena tak, aby teoretické vysledky a predstavy
overené simulaciami boli aj experimentalne testované. Pozornost bola zamerana aj na postupnu realizaciu
rtg optickej trasy a Studium kvantového spdsobu registracie rtg fotonov vyuzitim GaAs monolitickych
senzorov umozifujucich snimat’ obraz pri viacerych energiach a zniZit expoziciu.

V ramci rieSenia projektu boli dosiahnuté tieto hlavné vysledky:

- vyvinuli sme metddu spektralno-uhlovej funkcie (SAF) na charakterizaciu prvkov rtg optiky

- vybudovali sme rtg pracovisko s mikrofokusnym zdrojom a rtg kamerou ako experimentalnu bazu pre
planované vyskumné prace a overili jeho funkénost a parametre pre absorbcény a fazovy kontrast

- vyvinuli sme unikatny monoliticky dvojriadkovy GaAs detektor (2x64 pixelov) s vy€itavacou elektronikou
pre laboratérny a mobilny X-CT/skener.

- teoreticky sme preskumali vlastnosti asymetrickych difraktorov s vysokym faktorom asymetrie, navrhli sme
a experimentalne overili parametre troch typov rtg kanalovych monochromatorov V-typu (gradovany,
termalne ladeny a s extrémnou asymetriou viac nez 50)

- navrhli sme a uspe$ne realizovali experimenty na synchrotréne ESRF s novymi prvkami rtg optiky s 15-
nasobnym 2D zvacSenim obrazu pomocou skrizenych monochromatorov V-typu s absorb&énym a fazovym

kantractam

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Project proposal was aimed at modern elements, detection, and optical systems for X-ray optics for
nondestructive structural analysis. The main objective was to acquire new knowledge in the area of X-ray
techniques based on high resolution in real and reciprocal space, in energy, and/or in time with special
emphasis on extreme geometrical settings (high asymmetries with the asymmetry factors exceeding 50,
inclined geometries, very small focus, diffractions with high Bragg angles etc). The proposal was targetted to
bring theoretical results and concepts to experimental verification. Proper attention was given to step-by-step
building of the X-ray optical path and to the study of quantum photon registration using GaAs monolithic
sensors enabling taking the images at several energies and at lowered exposition dose.

Main results:

- development of the technique of spectral angular function (SAF) to characterize the X-ray optics

- design and construction of X-ray optical bench with a microfocus source and X-ray camera as an
experimental platform for further research work, verification of its ability and testing of parameters for
absorption and phase contrast imaging.

- development of an unique monolithic two-line GaAs detector (2x64 pixels) with readout electronics for
laboratory and a mobile X-CT/scanner working in single photon counting with energy separation regime.

- theoretical study of highly asymmetric diffractors, design and experimental verification of parameters of
three types of V-shaped channel-cut (graded, thermally tuned, and with an asymmetry factor over 50).

- design and successful realization of the experiments at ESRF with new elements with 15-times magnified
2D image magnification using crossed V-shaped monochromators in absorption and phase contrast modes.
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