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[Purpose and Background of the Research]
Research fields engineering of magnetic media with
nanoscale artificial structures are becoming
important technology because of their unique and
interesting properties which are not observed in
bulk situations. In particular, interactions among
light, spin waves, high frequency electromagnetic
waves, and nanoscale structures have attracted
interests because of the recent rapid development of
the information communication technology. For
instance, the photonic crystals generating photonic
band gap, localization of light and so on have been
studied well.

Different from these studies, magnetophotonic
crystals comprising transparent ferromagnetic
medium with nanoscale structures have been
investigated, showing huge enhancement of
magnetooptical responses. Such interaction is not
only observed between optical wave and nanoscale
spin system but also between any wave and
wavelength-scale system. From this point of view,
we investigated the fundamental properties of spin
waves propagating in periodic spin systems,
exhibiting magnonic band gap (stop band for spin
waves) in GHz region.

These structures, namely artificial magnetic
lattices, are significantly fascinating techniques not
only in the field of physics but also engineering.

In this study, fundamental properties and design
rules of artificial magnetic lattices controlling
photons, spin waves, and magnetoelastic waves
would be experimentally and theoretically revealed.

[Research Methods]

First of all, as an analogy of the magnetophotonic
crystals, we are going to introduce the nanoscale
structures into one- two- three dimensional
magnonic crystals modulating the flow of spin
waves (magnons). These results can be applied to
the noble information device systems required in
the brain science and bio medical fields.

There are many fundamental tasks to achieve the
nanoscale magnonic crystals. Therefore, in this
study, (1) fabrication conditions of nanoscale

magnonic crystals will be determined. Then, thin
single crystalline garnet film will be grown and
applied to the magnonic crystal formation. (2)
Nanoscale magnonic crystals will be applied to the
high sensitive magnonic field sensors. (3) Three
dimensional display using magnetic hologram, and
three dimensional data memory will be fabricated.

[Expected Research Achievements and
Scientific Significance]

This study is going to conclude the behavior of the
artificial magnetic lattices including
magnetophotonic crystals and magnonic crystals,
and develop the exceptional field which cannot be
achieved in the world. And also, the novel
information procession devices and systems are
going to be substantialized.
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