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Development of multipurpose soft X-ray XAFS beamline
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The beamline, BL-10, at the SR Center in Ritsumeikan University, is for X-ray
absorption fine structure (XAFS) in the soft X-ray region, and available in photon
energies from 1000 to 4000 eV. It was difficult for BL.-10 to measure satisfactory
XAFS spectra because it had many problems. Measurable samples were limited,
because the total electron yield (TEY) mode recorded by a sample drain current in
high vacuum was only available as a detection method at BL-10. In order to enable
multipurpose XAFS measurements for different types of samples, various upgrades
and developments have been carried out on BL-10.

First, the basic performance of the beamline was upgraded by thinning a Be
filter in the front end, adjusting a pre-focusing mirror, and overhauling and
repairing a double crystal monochromator. In addition, a silicon drift detector was
installed to enable the fluorescent yield (FY) mode. Second, an
atmospheric-pressure sample chamber equipped with an ultra-thin Be foil and He
gas was fabricated. This allows us to measure liquid samples, gel ones, and
compounds that are subject to the change in their states in vacuum. Third, a
partial electron yield (PEY) detector was fabricated and evaluated to improve
detection methods in the higher-energy soft X-ray XAFS. In addition, combining FY,
TEY, and PEY, simultaneous multimode detection was enabled. Fourthly, a
transfer vessel system was produced for anaerobic samples. Finally, X-ray
absorption near edge structure simulations using the ab-initio real space multiple
scattering program FEFF-8.4 were verified for the third row elements in the
periodic table. It was confirmed that using “Z+1 approach” improved core-hole
potentials and reproduced experimental spectra satisfactorily in many cases.

In conclusion, a useful and unique soft X-ray XAFS beamline BL-10 has been

developed, resulting in many measurements and papers published.



