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At interfaces consisting of Ir oxides and ferromagnet, we experimentally
demonstrate that both anomalous Hall effect and topological Hall effect can be controlled by
electric field and that high spin-orbit torque efficiency stemming from spin Hall effect of Ir
oxides is comparable to that of Pt or Ta. We clarified that strong spin-orbit coupling of 5d

electrons in the Ir oxides plays a crucial role in the magnetotransport and spin-current transport
properties of the interfaces including the Ir oxides.

5d



@ -

5d
0.5 eV
Sr,1r0, Ir
5d
@ @ 5d
5d
Srolr0,
2 3
1r0,
- 5d
5d
€Y
@ Ir
Pt
5d -
Srir0;
Srlr0s/
DM -
X
1r0,
(@)) Srir0s/SrRuOs/SrTi0;
1
(2) Spring-8 BL39XU X

Srir0;

0.02
Sr(Ru, Ir)03

3d 5d
Srylr0, -
SrirOs  SrTiO;
Pt 10,
Ir
Srir0;
Ir Pt 6s

Py CoFeB YIG

SrRuOs/Srir0s/SrTi0; 2

Srir0;
- Srir0;
SrRuOs/Srir0s/SrTi0z
(XMCD) SrRu0s/Srir0;
XMCD
Ir

0.5 eV

1r0,

DM



T=30K

E 60 M
S ol Ve=-180Y
3¢ 20 koo
51 =p I°
i% o) PR, (S, S
£ 20
%%‘E -40 : :
"':l W -60 Il 1 Il -60 1 1 1 -60 1 1 1
£, 20 -1.0 00 10 20-20 -1.0 00 10 20 20 -1.0 00 10 20
-+ SHEDREIS (T) SMEBES (T) SAERELIE (T)
1 30 K VG
M
3) Ir 4
2 Py/1r02
dampinglike(DL) fieldlike(FL)
Ir0, Pt Ta DL
2 2 Py-1r0, DL
1r0;
2 CoFeB/1r0, (SMR)
1r02 - Pt
2 Py/1r0,
1r0./CoFeB/ (Pt,1r) Pt Ir
Y3F95012 YIG -
(SMR) Si YIG/Pt
YIG/Pt YIG/1r0,
YIG IrOg Y3F95012 YIG
- SMR YIG/1r0,
YIG/Pt SMR YIG 1r02
Ir0; SMR
Srir0s/LaNiMnOs LaNiMnOg
SrirQ;
La;NiMnOg- Srlr0s
LazNiMnOG—Pt
0.12
.4 0.08
— 2 R - 8
< L 1r0 0.04
th\/illl,/i ]
SERHEIEARPY
0'000 4 8 12 16
IrO, thickness, t (nm)
2 1r0,

1r0,

GGG



7 5 0 1

Ueda Kohei Moriuchi Naoki Fukushima Kenta Kida Takanori Hagiwara Masayuki Matsuno Jobu

102

Spin-orbit torque generation in NiFe/lr02 bilayers

2020

Physical Review B

134432(1-7)

DOl
10.1103/PhysRevB.102.134432

71
- 2019
53-58
DOl
Y. Ohuchi, J. Matsuno, N. Ogawa, Y. Kozuka, M. Uchida, Y. Tokura, and M. Kawasaki 9
Electric-field control of anomalous and topological Hall effects in oxide bilayer thin films 2018
Nature Communications 213 (1-7)
DOl
10.1038/s41467-017-02629-3
Y. Kozuka, T. C. Fujita, M. Uchida, T. Nojima, A. Tsukazaki, J. Matsuno, T. Arima, and M. 96
Kawasaki
Visualizing ferroic domains in an all-in-all-out antiferromagnet thin film 2017

Physical Review B

224417 (1-5)

DOl
10.1103/PhysRevB.96.224417




T. C. Fujita, Y. Kozuka, J. Matsuno, M. Uchida, A. Tsukazaki, T. Arima, and M. Kawasaki

All-in-all-out magnetic domain inversion in Tb21r207 with molecular fields anti-parallel to

external fields

2018

Physical Review Materials

011402(R) (1-5)

DOl
10.1103/PhysRevMaterials.2.011402

38

5d

2017

614-619

DOl

33

2017

32-33

DOl

29 17

11

- 1r02

2020

2020




Ni81Fel9/1r02

68

2021

Srlr03/CoFeB -

68

2021

Jobu Matsuno

Emergent Phenomena at Oxide Interfaces with Strong Spin-Orbit Coupling

2020 MRS Spring/Fall Meeting

2020

J. Matsuno

Emergent phases at oxide interfaces with strong spin-orbit coupling

Oxide Superspin 2019 Workshop

2019




5d

2019

Y3Fe5012/1r02

80

2019

NiFe/1r02

80

2019

80

2019




2 Ni81Fel9/1r02

67

2020

J. Matsuno

Transport phenomena in heterostructures of strong spin-orbit interaction oxides

14th International Ceramics Congress (CIMTEC 2018)

2018

J. Matsuno

Oxide spintronics utilizing spin-orbit coupling

Topological and Correlated Electronic Materials (ToCoTronics2018)

2018

J. Matsuno

Electric-field control of anomalous and topological Hall effects in oxide bilayer thin films

SPIE (Society of Photo-Optical Instrumentation Engineers) Nanoscience + Engineering

2018




J. Matsuno

Spin-orbitronics at transition-metal oxide interfaces

16th RIEC International Workshop on Spintronics

2019

J. Matsuno

Oxide spintronics utilizing spin-orbit coupling

19th Japan-Korea-Taiwan Symposium on Strongly Correlated Electron Systems (JKT19)

2019

J. Matsuno

Magnetic proximity effect at oxide interfaces with strong spin-orbit coupling

8th Indo-Japan Seminar: Designing Emergent Materials

2019

J. Matsuno

Oxide spin-orbitronics

42

2018




5d

30

2018

DM

67

2018

Y. Ohuchi, J. Matsuno, Y. Kozuka, M. Uchida, M. Kawasaki

Anomalous Hall effect in perovskite cobalt oxide thin films

APS March Meeting 2018

2018

2017




124

2017

J. Matsuno

CEMS Symposium on Trends in Condensed Matter Physics

Magnetic proximity effect at epitaxial oxide interfaces

2017

29

2017

2017

2017




SrCo03

78

2017

Y. Ohuchi, J. Matsuno, M. Suzuki, T. Koretsune, R. Arita, Y. Kozuka, M. Uchida, T. Arima, Y. Tokura, M. Kawasaki,

Observation of antiparallel Ru-Ir spins in SrRu03-Srlr03 heterointerface

78

2017

J. Matsuno

Oxide spintronics: how to tame spin-orbit coupling

International Union of Materials Research Societies - International Conference on Advanced Materials 2017

2017

75

2017







