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We have developed resonant electron-energy-loss spectroscopy (rEELS), which directly
observes element-specific bulk plasmon excitations of electronic materials. The purpose of this
study is to develop a methodology for the observation of bulk plasmons and direct observation
of spin-polarized currents (spin currents) with selected elements.

Strongly correlated electron systems, which are being studied as materials for next-generation
electronics and spintronics, have new functionalities and properties that cannot be explained
by the one-electron approximation of band theory. These properties are thought to originate
from the interactions between electrons and collective excitations of charge, magnetism, and
lattice, such as electron-electron, electron-lattice, and electron-magnon interactions. Angle-
resolved photoelectron spectroscopy (ARPES) is mainly used to observe interacted electrons
(quasiparticles), and inelastic neutron scattering and inelastic X-ray scattering are mainly used to
observe magnons and phonons. Especially in the case of synchrotron radiation x-rays, element-
selective observation of quasiparticles, magnons and phonons is possible by adjusting the
energy of the incident light to the core level absorption. However, there has been no method
for element-specific observation of bulk plasmons. This is because Electron-Energy-Loss
Spectroscopy (EELS), which can observe plasmons, can be performed either by observing
surface collective excitations using low energy (several tens of eV) electrons or by transmission
electron microscopy using very high energy (several tens of keV) electrons.

In this study, we have constructed an EELS system in the vicinity of 1 keV, which is
intermediate energy between conventional EELS, and examined the feasibility of rEELS in the
3d-4f core excitation (800-1500 e V) for rare earth compounds and the 2p-3d core excitation (400-
900 eV) for transition metal compounds. The GaAs/GaAsP strained superlattice photocathode
electron source was used to generate highly monochromatic electron beams, and the EELS

spectra were obtained using an electron analyzer used in photoelectron spectroscopy.
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