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Theoretical Study of Longitudinal Spin-Wave Mode
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We investigated magnetic excitations in interacting multispin systems by applying an
extended Holstein-Primakoff theory. We found that longitudinal magnetic excitation can
appear in low-energy region when the ordered moment is suppressed by quantum effects of
the multispin near a quantum critical point. This longitudinal mode has substantial
intensity for inelastic neutron scattering. We also found that Raman scattering is a
powerful tool to probe the longitudinal modes, since it probes them selectively. Thus, we
revealed new aspects of magnetic excitations from the point of view of the longitudinal
mode.
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