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Spin—orbit torque device using ferromagnetic metal/oxide heterostructure
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Michihiko Yamanouchi

For realizing high—performance spin—orbit torque device, we investigated current—induced
effective magnetic field in stacking structure consisting of LaAlOs/SrTiOs; with two—dimensional
electron system showing large spin—orbit interaction at the interface and a ferromagnetic layer
(Lag, 6:S10.9Mn0; or CoFe). In both structures, applying an in—plane current created an in—plane
effective magnetic field orthogonal to the current direction. The direction of effective magnetic
field is consistent with that induced by spin-orbit torque originating from the spin—orbit
interaction at the interface. For the LagSro:Mn0; structure, the effective magnetic field was
enhanced by creation of two—dimensional electron system at the LaAlOs/SrTiOs; interface. Further
enhancement of the effective magnetic field is expected by clarifying mechanism behind the

generation of effective magnetic field.
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Ruy ET2IIHIAL R 0 [110) HEIRESS 1 o HcHFMEA
IRT. HAE Rey JRESAL RSEINZEIL 0.5, 0 Z4R
Yo E H, LT 5L, 150K, 200K T, &bITH
BITEHIIN LT5E 0 H, OF P IEE 2N L7
ALV RELS ool ZOZEND, [110]F7eb
BB & HAT 5 710 TIN5 1810 A Zhie 7155
Eahiz&Bxohb.

LSMO/LAO/STO & [RRIZ, 11 ofhier OO BEIARATHE 22 7
A7z, [X10(a) (2 150 K IZHUT D w ofsiee DEEFARAE

BT ot VEEEFUSHR L CIREHIRIE L LT
e, BIRICE T He SR ENT BB
5. CoFe ([T DEIEELT-V D He DOFRAEZNE
ZRDDHE, 1650 KIZHBWT 1.4X107"° TPA &7
72, ZOKE &I, LAO/STO FUHIC 2 IRITE T DAL
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2 oHier DIRBERAFE.
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SR TV LSMO/LAO/STO I\ Z381F 5 Hiye & [RIFRET
HD. E£T7, HeDIFENTHOWTIE, CoFe/LAO/STO &
LSMO/LAO/STO \Z331F % Huee DEHUITIEDIE NG EE
5L, HUNERDFWNCKT D Hee DF AL
CoFe/LAO/STO D& & 2 IRITE %ﬁ)ﬁ/ﬁkéﬂfb\f;
U LSMO/LAO/STO DA CIXRIFIACoH v, Sttt
DAL Al NI KD EIREGOTT & FE L
72U CoFe/LAO/STO {Z LSMO/LAO  /STO & [RIERIZHRIE
FNZIERF B E T D728, BUIEIIZ Herl
SO A & HER EVERICBIFR L T 5 wTREMEDS
#%. CoFe/LAO/STO (2 NCTHIRI S A= Her ORENS
[ZOWTDOTRDN 21D 728 uofliee DIRFERRTFNE
ZARTC (X 100) ZH) . okl T720H Ha DRE
i, EE LRSS BTN, 150 KT TRk &
7polz. LT, SOITRELY FR D & He l 3K
Y UTe. 2O Hee OIREERATIEL LSMO/LAO/STO, K& TF
LSMO/STO & 72> T % 728, CoFe/LA0/STO Tl
LSMO/LAO/STO TEIHI ST Hee DEIEN /2D Z &
REEDIRIFRELISNOBETAE L TND Hae D
BLTNWDZENEZLND. KT, CoFe/LA0/STO
IZBWTIE, Hee & LAO/STO BRI S TUND 2
WL & OBRMB ST &0, 200 K LLE
(ZRWT A E B AAE ISR U 7ot o
WL LTIZZ LD, ZIVHDS Hee\TFBE L TV AT
BEMEDN S 5. LSMO/LAO/STO 1248 N T, LAO/STO S
D 2 IRICEADIEFIZ K> T Hee DI LT Z &2
5, LSMO/LAO/STO, J (X CoFe/LAO/STO \ZIUF % Hyr
DIAEEEIIDLNNCTHZEICLD, I57D He
ORI END.

4. FEH

EPEREZR A B LHIGE M LY TR ADFEEEDHE
LC, SO A B ER A ER 27~ 2 IRt
AR S5 LAO/STO &, LSMO TR CoFe & D
TS A VERL L, B PN T OBEREIINC X 0 7%
L END A Z R~ EHLOMEICRNT
HEEERIN TR OERIC L > CERJTA & EAS T A
W TR IREEZDFHEL S4L, LSMO & CoFe D5
THEWESGO SRS e o7, 2 bR
WO TNIFREER O A B E MV 2 Ic kb8
hEE DT & FfE L7V, LMO DA
LAO/STO S D 2 IRICFE T-DIERIZ X > TR

DENL7=Z &, ZhbofE#E kT 5H
IO SN B2 ik, &5
72 DA IESZ ORI SIS,
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