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The PI (Kishine) has been working on magnetic phenomena in chiral crystals
since around 2005. Throughout this project, we have focued on cross correlations among electric,
magnetic and optical responses. As notable achievement obtained in this project, we have clarified
features of the phonon spectrum of a chiral crystal are examined within the micropolar elasticity
theory. This formalism accounts for not only translational micromotions of a medium but also
rotational ones. It is found that there appears the phonon band splitting depending on the left- and
right-circular polarization in a purely phonon sector without invoking any outside subsystem. We

found that hybridization of the microrotational and translational modes gives rise to the acoustic
h?non branch with a “ roton” minimum reminiscent of the elementary excitations in the superfluid
elium-4.
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