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A Possibility of X—ray Raman Scattering
—EXAFS Measurement of Low—Z Elements
without Soft X—rays

Yasuo Udagawa and Kazuyuki Tohji

Institute for Molecular Science

X —ray Raman scattering by the use of hard x—rays as an exciting source is review-
ed in relation to soft x—ray absorption. Since the experiment can be carried out un-
der atmospheric conditions, it offers a new opportunity to obtain electronic as well as
geometrical structural information around low —Z element in compounds which can-

not withstand vacuum. A resonance effect in x —ray Raman spectra is also described,
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Fig. 1. Wavelengths of characteristic absorption

edges of various elements.
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Fig. 2. A schematic diagram of x—ray Raman
scattering. v; is hard x—rays with energy
of typically 10 keV, and v;—v; is several
hundreds eV.
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Fig. 3. A schematic diagram of the experimental setup for x—ray Raman scattering measu-

rement.SR(synchrotron radiation)is monochromatized by a pair of Si(111) crystals
and focused with a doubly focusing mirror. Scatterred x-rays are dispersed by the

third order reflection from a Ge(111) crystal and detected by a PSPC (position
sensitive proportional counter).
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Fig. 4. (a):Inelastic scattering spectrum from gra-

phite observed at scattering angle of 60°.

(b):Inelastic scattreing spectrum from gra-
phite observed at 90°.

(c):Inelastic scatting spectrum from diam-
ond observed at 60°, Inserted are the Ra-
man part in expanded scale. (a) and (b)
were obtained with Ge (440) dispersing
crystal at 8900 eV excitation and (c) was
obtained with Ge (333) crystal at 8400
eV excitation. Compton shifts at 60°
scattering do not coincide exactly for
graphite and diamond because of the
difference in the excitation energy.
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Fig. 5. (a):A part of the raw inelastic scattering
spectrum from diamond (dots) and sm-
oothed one (solid line) observed at 60°.

(b):Raman spectrum obtained from (a) by
removing Compton tail(dots) and an as-
sumed smooth background (solid line).

(c):extracted oscillation from (b). Note that
the features (a)—(9) exactly correspond to
those in Fig. 6.
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Fig. 6. (a) x—ray absorption spectrum of diamond
and (b) the extracted oscillation reprodu-
ced from ref. 21,
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oxide CuO. The arrows indicate the
energy of the exciting lines used to obtain
resonant Raman spectra.
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Fig. 10. Excitation energy dependence of scattering spectra from cupric oxide (a) and
cuprous oxide (b). Inserted numbers indicate excitation energy in eV. The
ordinate does not represent the relative intensity of the spectra.
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