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Development of Low-Power X-ray Fluorescence Spectrometer in 3D geometry for
Trace Element Determination in Alloys and Its Application to Steel Analysis
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A three-dimensional polarized X-ray fluorescence spectrometer was assembled
with a low-power X-ray tube of 40 milliwatts, and a sample of stainless steel was measured with an
acrylic polarizer. By using the spectrometer combined with regin equipment made by a 3D printer,
trace elements included in stainless steels could be detected. The polarization measurement of
scattered X-rays from an acrylic and lead plates substantiated that Compton scattered X-rays from an

acrylic plate had higher degree of polarization than the elastically scattered X-rays from a lead
plate. Highly polarized Compton scattered X-rays from the light-element polarizer leads to the
background reduction and the changes of the characteristic X-ray intensity in XRF spectra measured
by our laboratory-made spectrometer.
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