2020 2023

Aﬁt}ve phase-control spin wave logic computation elements with nonlinear phase
shift

Inoue, Mitsuteru

19,800,000

YIG
AND OR EXOR

We utilized single-crystalline yttrium iron garnet (YIG) films to
experimentally and computationally validate a method for realizing multiple spin wave logic
operations using nonlinear phase shifts of spin waves. We demonstrated that basic logic operations
such as AND, OR, and EXOR can be performed by actively controlling the phase interference of spin
waves through nonlinear phase shifts. Furthermore, by utilizing the phase interference of spin
waves, we also fabricated a two-dimensional magnonic crystal that allows for the flexible control of

spin wave propagation directions. These results illustrate practical devices and principles useful
for the realization of integrated spin wave circuits.
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