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Motivation

Â NowadayslaboratorymicrotomographsusuallyusecontinuousenergyspectrumX-ray

tubesanddetectorswithout both spatialandenergyresolution. Therefore,the main

efforts in this areaare focusedon the searchfor methodsthat allow taking into

accountor usingthepolychromaticnatureof X-raysources.

Â In the incidentpolychromaticradiation,low energyquantaaremainlyabsorbedmore

stronglyby the sampleunderstudy. Thus,with increasingthe samplethickness,the

high-energycomponentof the radiationin thebeamrecordedat theoutputbeginsto

prevail. The so-called "beam hardening"occurs. The conventionalmethods of

tomographicreconstructioncanonly processlinearizedprojectiondata. Attemptsto

linearizethe problem if the linearityconditionsare not met at the physicallevel

generateadditionalreconstructionartifacts,suchasthe "cuppingeffect". To reduce

inaccuraciesin the reconstructedstructureof the object,severalessentiallydifferent

approachesareused.
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Polychromaticity of the beam. Solutions

SOFTWARE

Â developingof special reconstructionalgorithms taking into

accountthepolychromaticityincorporatedinto themathematical

model.

HARDWARE

Â energy dispersive detectors;

Â òsandwich detectorsó;

Â second source-detector systems;

Â X-ray beam filters;

Â X-ray optics elements.
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çSpectraltomographyè. Crystals 
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Villanueva-Perez P. et al. //Optica. ð2018. ðV. 5. ðɰ. 12. ðP. 

1521.

In spectraltomographya numberof different typesof

imagescanbeformed,includingthelow- andhigh-energy

spectralimages,mixed imagesthat combinethesetwo

data sets, material-specific images,and energy-specific

images.
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The generalprinciple of selectingpairwise reciprocal lattice

(RL) for Kǟand KǠlines simultaneousdiffraction
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Schematicconstructionto find the conditionsfor the simultaneous

diffractionof theKǟandKǠlinesof anX-raytubefor aselectedpair

of points in the RL crystalspace: (a) intersectionof the Ewald

spheresfor KǟandKǠlinesby thediffractionplanefor theKǟline;

(b) a torus formedby the rotationof the Ewaldspheresaroundan

axispassingthroughtheRL point H (ǟ); (c) rotationof theKǠEwald

spherearound H (ǟ) to get diffraction from the RL point H (Ǡ);

(d) sameas(c),but top view.

(b)(a) (c)

(d)



The practical implementation of the algorithm
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Spectraltomography. The scheme with crystal-analyzer Si(111) 
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The method for adjusting a

crystal-analyzerto separatetwo

characteristic lines from the

spectrumof a conventionalX-ray

tube. Thesetof tomographicdata

(projections) for two

monochromaticKǟ1 and KǠ lines

canbeobtained.



The results of separation of two characteristic lines
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Experimentalresults of separationof two characteristiclines from the incident

polychromaticbeamof the molybdenumanodein comparisonwith the Laue-grams

calculatedbyLauePT* software.

*Huang X. R. // Journal of  Applied Crystallography. ð2010. ðV. 43. ðI. 4. ðP. 926.


