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The high-brightness X-ray source and high-focus X-ray mirror lens are developed for the
X-ray analyzed instruments. By manufacturing the targets of the X-ray source a fine structure, it
becomes possible to generate X-rays with high brightness and selectable X-ray energy. The high-
focus X-ray mirror lens for laboratory equipment that reflect X-rays twice with an axisymmetric
paraboloid are developed. The X-ray fluorescence analysis, X-ray absorption spectroscopy, and
X-ray CT measurements using these technologies are reported.
[Key words] X-ray source, X-ray mirror, X-ray fluorescence analysis, X-ray absorption
spectroscopy, X-ray CT
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Fig.1 (a) Metal microstructures embedded in diamond and (b) conventional metal target.
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Fig.5 (a) Sigray ellipsoidal mirror lens and (b) Sigray twin paraboloidal mirror lens.
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Fig.6 System configuration of micro-XRF system.
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Fig.7 Micro-XRF mapping of a hyperaccumulating
seedling. Larger view is tricolor composite of K (red),
Ni (blue), and Cl (green). Zoom-in of roots shows trace
uptake of Mn (green). Sample provided by Dr. Antony
van der Ent and Dr. Peter Erskine, the University of
Queensland, Australia, from http://www.sigray.com/

gallery.
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Fig.8 Rare earth elements in rock, four-color
composite of a large rock sample, with yttrium (yellow)
distributions shown. Other colors correspond to iron
(red), potassium (green), and manganese (blue), from
http://www.sigray.com/gallery.
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Fig.9 XANES off-
Rowland geometry:
Sample is placed within
the Rowland circle to
enable simultaneous
detection of multiple
wavelengths by using
Johansson crystals
coupled with a high
resolution CCD, the
energy resolution is
<0.5eV.
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Fig.10 EXAFS
geometry: von Hamos
geometry is a high
throughput approach that
detects a wide energy
spectrum simultaneously
using a mosaic crystal.
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Fig.11

XANES spectra of Fe oxidation states: QuantumLeap results shown left of high resolution (down to 0.2

eV) results of hematite (Fe2Os, brown dots), magnetite (Fe3Os, blue dots), Fe-based catalyst of 5% Pt/FeMgAl (green
dots), and a reference Fe foil (red dots). A synchrotron dataset (orange line) was included to show the excellent
agreement between QuantumLeap and synchrotron data, from http://www.sigray.com/quantumleap-gallery.
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Fig.13 3D surface rendering of the segmented Fe nanoparticles (orange) and graphite clusters (gray), isolated with
high certainty through the dual-energy nanotomography approach with nano XRM 9,
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Fig.14 Example virtual slices from each 3D volume, showing the tomographic contrast enhancement of the

graphite clusters at 5.4 keV and Fe nanoparticles at 8 keV.
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