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Development of spin-resolved resonant electron-energy-loss spectroscopy and
application to spin quantum physics
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Spin-resolved resonant electron energy loss spectroscopy (SR-rEELS), a novel
spectroscopic method to observe spin- and ion-dependent collective and charge excitations such as
plasmons, magnons, and phonons, which are the origin of material properties, has been developed.
This methodology is characterized by the fact that by changing the electron beam energy of 0.5-1.5
keV, which corresponds to the M absorption edges of rare earth ions and the L absorption edges of
transition metals, and spin-polarized electron gun has been used. At the absorption edges, It has
been observed that the inelastic electron scattering intensity resonantly increased. In addition,
spin-resolved electron inelastic scattering can be observed. In addition, the possibility of
expanding to angle- and time-resolved SR-rEELS was investigated as a future development.
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