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Motivation

NowadaysaboratorymicrotomographasuallyusecontinuousnergyspectrunmX-ray
tubesand detectorswithout both spatialand energyresolution Therefore the main
efforts in this areaare focusedon the searchfor methodsthat allow taking into
accounbr usingthe polychromatioatureof X-raysources

In the incidentpolychromaticadiationJow energygquantaaremainlyabsorbednore
stronglyby the sampleunderstudy Thus,with increasinghe samplethicknessthe
high-energycomponenbf the radiationin the beamrecordechat the outputbegingo
prevail The so-called "beam hardening"occurs The conventionalmethods of
tomographiaeconstructiorcanonly procesdinearizedorojectiondata Attemptsto
linearizethe problemif the linearity conditionsare not met at the physicallevel
generatadditionalreconstructiorartifacts,suchasthe "cuppingeffect. To reduce
inaccuraciem the reconstructedtructureof the object,severakssentiallgifferent

approacheareused
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Polychromaticity of the beam. Solutions

SOFTWARE

developingof specialreconstructionalgorithmstaking into
accounthe polychromaticityncorporatednto the mathematical
model

HARDWARE
energy dispersigetectors;
osandwichh; detectors
second souredetectoisystems;
X-ray beam filters;
X-ray opticelements.
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cSpectraltomographye. Crystals

Table 1

White transmitted beam

ObertaP.,MoksoR. A // Nuclear

Instruments and Methods in Physics
Research Section A: Accelerators,

Spectrometers, Detectors and AsSsOCi:
Equipmentd 20130 V. 7030 P. 59.

Laue-Bragg diffracted beam

Bragg angles, f of the Si(111) Laue-Bragg monolithic crystal for selected X-ray energies;. x is the angle of intersection.

E [keV] 7 9 10 11 15 16 20 22 25 30
e (deg.) 16.4 1262 11.4 1035 7.57 7.1 567 5.15 453 3.77
x (deg.) 328 25.24 228 207 15.14 14.2 11.34 103 Q.06 7.54
(a) Crystal
& Kk
T;“p'e (131) ___(T§12 .
oL In spectratomographya numberof differenttypesof
%, g 4 Gy

@aipy ©

iImageganbe formed,includingthe low- andhigh-energy
spectralimagesmixed imagesthat combinethesetwo
data sets, materiakpecificimages,and energyspecific
images

Deflected
beam 1

Direct

ean  VillanuevePereA. et al. /Opticad20188V.5.0w. A4aRr .
1521.

Deflected
beam 2
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The generalprinciple of selectingpairwise reciprocallattice
(RL) for K5 and Ky lines simultaneousdiffraction
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Schematiconstructionto find the conditionsfor the simultaneous
diffractionof theKa andK 4 linesof anX-raytubefor aselectegair
of pointsin the RL crystalspace (a) intersectionof the Ewald
spheregor Ka andK j linesby the diffractionplanefor the Ka line
(b) a torusformedby the rotationof the Ewaldspheresroundan
axispassinghroughthe RL point H @; (c) rotationof the K z Ewald
spherearound H® to get diffraction from the RL point H®)
(d) sameas(c),buttop view
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The practicalimplementation of the algorithm
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See Appendix A: Zolotay. et al// J. of Appl.Crystd20200V.53.801. 3.0P. 781
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‘ Spectraltomography. The scheme withcrystalanalyzer Si(111)

Y[112]
CCD-camera
Z[111] T Ka
£ Characteristic
5 2L X-rays
X-ray beam Nﬁ\ 2 K X-rays from a
_ﬁ ' | 5 molybdenum
< el target
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The method for adjusting a
crystalanalyzerto separatetwo
characteristic lines from the
spectrumof a conventionaK-ray
tube Thesetof tomographicata
(projections) for two
monochromatidz;, and K lines

‘ g e m
= O canbeobtained
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The resultsof separation of two characteristidines

{111} and{220} reflections
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Experimentalresults of separationof two characteristidines from the incident
polychromatidbeamof the molybdenumanodein comparisonwith the Lauegrams
calculatetby LauePT software

"HuangX. R.// Journal of Applied Crystallograghg0100V. 43.61. 4.0 P. 926.
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