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Fig. 1 Concept of the DXAFS optics mainly composed of a bent
crystal (so called, polychromator) to produce the
wavelength-dispersive X-rays and a linear detector for the
Bragg case (A) and the Laue case (B). The glancing angle of
X-ray changes along the crystal surface and the X-rays with
the different energy are diffracted toward a focal point, at
which the sample is placed. The X-ray intensities are record-
ed by a linear detector.
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Fig. 2 Concept of the double-crystal DXAFS optics to remove the
scatterings. The dispersing X-rays transmitted through the
sample are again diffracted by a second crystal, and the
doubly-monochromatized X-ray intensity is recorded by a
linear detector.

Normalized intensity / arbitrary unit
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Horizontal position / mm
Fig. 3 Normalized intensity profile of a slit blade measured with the

normal single-crystal DXAFS instrument (A) and with the
newly developed double-crystal DXAFS instrument (B).

The sample is none (a), Al,O; powder (b), MgO powder
(¢), and BN powder (d).
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Fig. 4 X-ray absorption near edge structure of Cu foil measured
with the double-crystal DXAFS instrument (a), the single-
crystal DXAFS instrument (b), and the conventional step-
scanning system (c). The crystal surface is Si(111) for all
cases. The spectrum obtained using the double-crystal
DXAFS instrument is perfectly in agreement with that
recorded at the conventional XAFS beamline. The required
time to measure a spectrum is 10ms (a), 2ms (b), and 5
min (c).
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Fig. 5 X-ray absorption near edge structure of Pt foil measured
using the PDA detector without phosphor (a), with the
Gd,0,S: Tb phosphor (100 um thickness) (b), with CsI: Tl
phosphor (150 um thickness) (c), and at the conventional
step-scanning beamline (d). The crystal surface is Si(111)
for all cases. The required time to measure a spectrum is 6 ms
(a), 50ms (b), 2ms (c¢), and 5 min (d).
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Fig. 6 XAFS spectra of Ni foil (5um thickness) measured using
the DXAFS instrument with the XSTRIP detector. The ex-
posure time is 500 ns, corresponding to that only one X-ray
pulse irradiates during the gate. The accumulation number
of spectrais 1 (a), 10 (b), 100 (c), and 1000 (d). Ten times
accumulation establishes the good statistics to analyze the
spectrum.
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ETHY, BRI RICHE T AR — R Tld %
DG A T = A LNOfEIIC I\ CHGE 5> fi# DXAFS #3753
EEGEE T RIoF, KBS PER/ ZAERORIETH -
TEE 75 UGG OB R 7 & OFED > TV 5B,
RUBP LG A —F —ORRS FRIEICIESH L&V —
ARBD EFHT D, FNICHT 58S HR KGN F
& L T PDA % CCD % JH\ 7zl ] 73 fif DXAFS % & 23
ZOHREE R4 LS S, —J7C, ESRF TOHID
E DI BRI TR 5 B~ DUz ] A REfE) 73 i DXAFS ik
HEaBERT 5 ETEETHD, EEMEOER S
& X0 i A g A TS L CDXAFSHEIZ OV M %
FODLLENRD D, Eiz, #RX FEAEK T OME I FIH W]
fE7 DXAFS %\ 4 fiF s, ZOMARKMESILAL T
W52, X GITHTTIE, DXAFS HFE 204D TH
%5 PFOMFREED & HFET, EHFEE100 mm O Si
(D FEFE M- 8keVARFE N H40 keV # B 2 LB
A PNV EFRERSBERHENCEEZFAREFTH
%39 XAFS Il Tid 7%\ 78 DXAFS HEOY R w FAk
ELTEYD, HILVBHAORALZEL TEAINATY S,

SEE

DXAFS & OBAFIT AR AR G KT KRB
FOREZERD, WlAEEHEE EE K L g
VR—), FHEEREGEHE (4K, A WERFRF B
ZERD, IR EIEE GRR KPR EER5EED, &
Kb hldi+ CRRKRFERFEEEYRP5F, KEK-PF)
B ERETIT-> TE/ALDTH %S, XSTRIP #HHiéD PF
AR ~NOBAC BV U EEBRRBR OB Y TA /o,
ik inZl DXAFS %83 e H v se Bt gi € (NEDO)
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Time-Resolved X-ray Absorption Spectroscopy Using
Wavelength Dispersive XAFS Technique
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Abstract The time-resolved X-ray absorption spectroscopy is a powerful technique to dynamically elucidate
the local structure and the electronic state of a target element during the fast reaction processes. The
wavelength-dispersive XAFS (DXAFS) method attracts great attention for the mechanistic researches, be-
cause it is the only technique to apply to the single-action processes, which are difficult to repeat. Recent de-
velopments of the DXAFS instrument enable us to perform the time-resolved applications in sub-nano second
time region by utilizing the pulse characteristics of synchrotron radiation. This report introduces the concept,
the technical details, and the limitations for the utilization of the DXAFS technique.
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