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Future Prospects of XAFS

Hiroyuki OYANAGI

Electrotechnical Laboratory, Umezono, Tsukuba, Ibaraki 305, Japan

Future prospects in XAFS researches using high brilliance photon sources are discussed.

Sensitivity above a dilute limit and a time resolutuion are enchanced with the combined

efforts to increase both brilliance of photon source and detection effeciency of

fluorescence X-rays. It is demonstrated that a multipole wiggler and multi-element solid

state detector improve effeciency of XAFS measurement for dilute systems by more than

two orders of maginitude. As a result, sensitivity has increased by an order of magnitude.

A “tunable” X-ray undulator inserted in an ultra-low (<10 nrad) emittance storage ring,

which covers a hard X-ray (4-30 keV) region using the fundamental and third higher

harmonic radiations, would improve the present limitations on sensitivity and resolutions

in time, space and energy. Feasibility of a variable gap/bandpath undulator combined with

new quick scanning techniques for applications in time-resolved studies is discussed.

Design considerations of a “tunable” X-ray undulator XAFS beamline are also presented,

which would realize a micro-XAFS with a high energy resolution.
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Fig.1 Ge K-edge absorption spectra for crystalline
GeO, measued by (a) a laboratory EXAFS
measurement system, (b) the EXAFS facility
at LURE and {(c) the EXAFS station at
Photon Factory.
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Fig.2 Oscillation of Mn K-edge energy of the Mn
cluster in photosynthetic water oxidizing
enzyme (taken from ref. 3).
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Fig.3 Surface-sensitive As Ka fluorescence yield
spectrum for 0.1 ML As on InP{100) mea-
sured in a total reflection fluorescence
detection. The unfocused 27-pole wiggler
magnet radiation and a 7-element solid state
detector were used.
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Fig.4 Calculated brilliance for tunable X-ray undu-
lator for SPring-8 (Sasaki, 1992).
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Fig.5 Schematic for novel quick scanning tech-
niques using variable gap/taper undulator
(Oyanagi, 1992).
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Fig.6 Schematic X-ray optics for microfocus XAFS esperiments with a high

energy resolution.
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