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ABSTRACT

X-ray fluorescence analysis has been widely used in the field of science and industry because it gives
information about elements and their concentrations without destruction of samples. To increase analysis accuracy
of fluorescence generated by photons of the transmission-type X-ray tube for mixture and compound samples
would be recommend to have strong energy near 10 keV and 20 keV simultaneously. Tungsten of 9.65 keV and
molybdenum of 17.48 keV were considered as targets with dual deposition structure for obtaining two strong
characteristic X-rays, and the transmission-type X-ray tube was analyzed using Geant4 Monte Carlo simulation.
The W-Mo structure resulted in strong characteristic X-ray near 10 keV and 20 keV simultaneously. A structure
with Mo-W multilayers of 5 pum thick also gave optimal spectrum. Various material combination and thickness
optimization for the dual-structured target can give X-ray spectrum with strong characteristic X-ray of specific
energies.
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Fig. 1. Geometry of transmission-type X-ray tube with
W-Mo target on the substrate.

X-ray tube

Be Window

Detector

Fig. 2. Geometry of Geant4 simulation for obtaining
X-ray spectrum.
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Fig. 3. X-ray spectra of tungsten and molybdenum
simulated by Geant4 for the transmission-type X-ray
tube.
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