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0 O O Generally, it is not difficult to obtain X-ray fluorescence spectrawith energy
resolution of E/AE=1000 or even better, by employing suitable analyzing crystals.
This, however, depends on the energy of X-rays to be measured - it is not valid for
high energy region like 35-60 keV. The present paper summarizes the technical
difficulties of high-energy X-ray fluorescence spectroscopy, and describes the
instrumentation to solve the problems.

[Key words] Undulator radiation, High-energy X-rays, Spectrometer, Energy-
resolution, Lanthanides, Heavy elements, K-shell excitation
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Fig.1 Design consideration of high-energy X-ray fluorescence spectrometer. The required
spectrometer length is calculated for several different analyzing crystals. The conditionis
to obtain the energy resolution is E/AE = 1000. The effective size of illuminated part of the
sampleis assumed as 0.35 mm.
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Fig.2 Schematic drawings of the high-energy X-ray fluorescence spectrometer.
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Fig.3 Zr Ko spectrafrom metallic zirconiumfoil (20 micronthick). The spectraare obtained by 311
reflection of Ge flat single crystal (50x25x5(t) mm). Incident beam size was 0.3 mm (H) x
1 mm (V). The energy resolution is better than E/AE = 1000. The inset shows raw X-ray
image appeared on the image plate.
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Fig.4 LaKJ spectrafrom LaAlO, singlecrystal. The spectraare obtained by 933 reflection of the
same analyzing crystal used for the data shown in Fig.3. Incident beam size 0.5 mm (H) x 1
mm (V). Measuring time 5h. Theinset is the image plate data.
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Fig.50 Gd K3 spectrafrom pure metallic Gd pellet. The spectraare obtained by 933 reflection of the
same analyzing crystal used for the data shown in Fig.3. Incident beam size 0.5 mm (H) x 1
mm (V). Measuring time 5h. Theinset is the image plate data.
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