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High Energy Inelastic Scattering Beamline for
Electron Momentum Density Study

Yoshiharu SAKURAI
The Institute of Physical and Chemical Research (RIKEN)

The advent of synchrotron radiation (SR) sources for well polarized and high energy x-rays offers new
_ opportunities for exploiting the Compton scattermg spectroscopy-as a tool for investigating the electronic
and magnetlc structures of materrals Recent high resolution Compton scattering experiments show the

" unique capabrhty for the study of Fermlology-related issues and electron-electron correlation effects. As a
- next advance, SPring-8 has been constructing a high energy inelastic scattering beamline dedicated to the
Compton scattering spectroscopies. The light source is an elliptic multipole wiggler with a pCIIOdIC length
~of 12 cm. The beamline includes two experimental statrons, one is for the high resolution spectroscopy us-
ing 100-150 keV x-rays and the other is for the magnetrc Compton scattering experlment using circularly
polarized 300 keV x-rays. The use of such high -energy x-rays makes it possible to carry out experiments

“als.
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Figure 1. Schematic diagram of the Compton scattering interac-
tion between an incoming photon and a moving electron.
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Figure 2. Electron momentum density n(p) and Compton profile
J(p,) of free electron gas.
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Figure 3. Occupation function N{p,) and Compton profile J (p,)
of free electron gas and interacting electron gas.
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Figure 4. Fermi surface and first two Brillouin zones of Be.
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Figure 5. Experimental and KKR band-theoretical Compton profiles of Be.
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Figure 6. First derivative curves of experimental and KKR band-theoretical Compton profiles of Be.
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Figure 7. Experimental Compton profiles of Li along the [111]
direction, together with those of the LDA-based FLAPW and the
GW-approximation calculations.
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Figure 8. Experimental total valence electron, majority-spin- and
minority-spin-electron Compton profiles of Fe~5.8 at % Si, together
with those of FLAPW calculations for pure Fe.
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Figure 10. Recent magnetic Compton scattering experiments and
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