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SAGHA
Light Source

New X-ray absorption fine structure (XAFS) measurement system under atmospheric pressure in soft X-ray region has
been installed at the beamline BL11 of SAGA Light Source in Japan. XAFS spectrum at lower photon energy region
around of 2 to 4 keV could be newly obtained at the beamline. The system was applied to obtain the sulfur (S) and
phosphor (P) K-edge XAFS spectra using fluorescence yield and electron yield modes. The spectra was successfully
collected. This new system would be anticipated a various application for environmental and biochemical research.

Instruments

Local Structure Analysis Beamline BL11 New XAFS measurement system in BL11

_ 1: BL11 beam duct  2: Slit chamber
3: I, ionization chamber  4: Measurement chamber
5: Silicon drift detector (SDD)

6: Sample current signal  7: He inlet  8: He outlet
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X-ray transmittance at 2 keV maintain over
98% in helium gas of 30 cm path.
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- Source: Bending magnet Critical energy: 1.9 keV, acceptance: 8 mrad (Max)

-+ Monochromator: Si(111) double crystal, energy range 2.1~23 keV

+ Focusing mirror: Bent cylindrical, Rh-coated fused quartz, Ri,qi=46.94 mm

- Measurement methods: Transmission, Florescence Yield, Electron Yield

- Typical photon flux: 3X10° photons/sec @ 300 mA, £,,=7.2 keV (not focusing)

-Whole beam pass is filled with He gas with 1 atm.
-The XAFS spectra can be obtained in,

- Fluorescence yield (Partial Fluorescence Yield; PFY) by SDD.

- Total Electron Yield (TEY) mode by sample drain current.

- Conversion Electron Yield (CEY) mode by collection of ionized helium gas.

XANES spectra of various materials (PFY mode) Specimen preparation
S K-edge XANES spectra P K-edge XANES spectra *Powder sample (1,2)
-> Grind down into fine powder
a0, ->Suspend in ethanol
I -> Apply over copper plate
! -> Drying
i | P
£ g -Foil, sheet, plate (3: MoS,)
= > gt Rl ->Set onto sample holder by
E i [\ 2 carbon tape or Kapton® tape
™ B grimam] =Liquid sample (4: Residual fuel oil)
| W, -> Enclose into polyethylene bag
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Comparison of XANES structure between chemical states of each sample e o 5
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ﬁl Various shape samples can be measured by this system.
; |{_| Contaminated, outgassing, and oily sample is available.
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- Conclusion
j | ] ANt We have achieved the XAFS measurements with soft X-ray
[ By region by using the new instruments constructed in SAGA-LS
J BL11. Sulfur and phosphor K-edge XANES spectra by means of

TEY/PFY simultaneous measurements were successfully
obtained under atmospheric pressure with helium gas.
Positive achievements are expected for a various application in

PFY and CEY mode measurements can be performed at the same time. the environmental, biochemical research and numerous
--> |t is able to measure the bulk and surface state simultaneously. industrious productions.
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