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Spin wave interference-based physical reservoir computing
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The demand for low-power, high-performance devices is growing ever stronger. In this research, we have developed a next-
generation Al device that combines spin waves with ion-control technology. The interference pattern of the spin waves is
modulated by the amount of protons injected when a voltage is applied, and this interference is used for computational processing.
This technology has achieved computational performance significantly outperforming that of conventional devices.
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Fabrication of spin wave excitation and detection antenna
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Spin wave interference-based physical reservoir computing
BHEFRATOREVIR@ESORK) 2 F AT 5 FRLE YsFe;0,(YIG) EiERE AW 2R F1ESR

U (—
ANE  (EUY—)  HE

“?um\
|
|

s b 2BL SR NP Y7+ — S OBARBEDSEME. (a) LHSRELEBEG.
b . ()N SIRE L HEIR. ()M U T MA THDT > 7 ORESH,
\;J\f/\//\}}“\\/ FERTH

162mT 162mT

WEUY(—I>E1—F1 > . - —

- VIBRROIFHITSZRIA (WEUY)(—) I SR L8 T2 Q| [TyF>oermenvc

< BHICEENDHAEH(W)DDE H e IR i o) | EAICEEREIREEE - %

SEHREMER TS, EHEE) - BERE (PRVEET—Y) g B F iy WP T ERRL. B

z . 186 mT = m ~ 53 '\

ZESHFSMREVY)—I>E1—F1 >0 o » W 2315’&MEh e

« AEEDTFH(C K DIRANE " 194mT “'%' 194 mT D /o
SHERWEFBEIER TR C S HERENENLFRE so—"— | o o

. %ﬂﬁ?ﬁtﬂ (:ck%_%;ﬁ?_ﬂ"i Time [ns] Time [ns]

P AEROREA- - SRR R BRERT>7F(E)BLUBREBT > (£) THELEIE VROLR

A1F» ZI:“/,EZ:F}}”EHQALT._.—:IE EMBYHY/N—arEa—FT41>»7 (NIMS - JFCCHEHRE)

-dimensionality, achieved by proton induced Redox reaction
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