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Spin wave (SW) attracts much attention as a low power consumption information carrier
because which can propagate without Joule heating. Recently, SW logic gates using interference of
forward volume (FV) SW propagating in yttrium iron garnet (YIG) was developed. However, this
device has issues that large footprint and the output fluctuation due to the change of applied field.
To solve these issues, three port SW interferometer was miniaturized by using thin YIG film. The
magnetoelastic anisotropy was modulated by stress originated from a lattice mismatch between
YIG film and substrate. In addition, dielectric mirror (DM) which can be integrated into SW logic
gate was developed to realize optical SW detector.

54 nm thick YIG was fabricated for miniaturized SW interferometer because of a capability of
guiding the short wavelength SW in single mode and three port SW interferometer was fabricated
using thin YIG film. When the magnetic field of 2800 Oe was applied perpendicular to the film, SW
having the frequency of 3.95 GHz and the wavelength of 8.92 um propagate with good symmetry.
The observed ON/OFF ratio was comparable with previous three port interferometer and footprint
of the fabricated interferometer was 40000 times smaller than that of the previous one.

In actual application, a permanent magnet needs to be used instead of the electromagnet for
applying a magnetic field. However, a phase change of SW due to a magnetic field distribution of
the permanent magnet leads to a change of the result of the SW logic gate. This issue can be solved
by realizing a perpendicular magnetic anisotropic (PMA) waveguide having low magnetic damping.
To realize this waveguide, the magnetoelastic anisotropy of YIG was modulated using a lattice
mismatch between YIG and substrate. As a result, the external magnetic field required for
excitation of FV SW was reduced to less than half using a neodymium gallium garnet substrate.
This result clarified the feasibility of a PMA waveguide having low magnetic damping.

On the other hand, excitation and detection of SW using light attracts much interests because of
its great potential realizing a perfect Joule heat free device. An optical SW detector is an essential
element for this device and which can be developed using a magnetophotonic crystal (MPC)
comprising two DMs. However, if the MPC is integrated with SW logic gate, Ta20s used in the DM
of MPC was crystallized by the heat treatment for crystallization of YIG, deteriorating the
transparency. To solve this issue, DM showing a high resistance to annealing was developed by
using Y added Ta205 (aTYO). As a result, Faraday rotation angle and transmittance of MPC using’
aTYO were improved by 1.8 times and 10 times than those of MPC using Taz0s.




