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Construction of quantum transport theory for spintronic devices and proposal of
novel devices
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A microscopic theory of generation and detection of spin current beyond the
phenomenological theory was constructed, and research aimed at the discovery of new spin transport
phenomena was carried out. We have constructed a microscopic theory of spin injection for a variety
of materials and have shown that variations in resonance linewidths provide useful information about

spin excitations of adjacent materials. We also constructed a microscopic theory of spin Hall
magnetoresistance and succeeded in obtaining a temperature dependence that has not been clarified so
far. In parallel, a new nanorotor utilizing electron transport and spin-rotation coupling was
proposed. We developed theory of various transport properties using the above theoretical bases.



( )
@
d /
d
‘P/JJ microwave
v Ferromagnetic
Rashba Dresselhaus insulator (FI)

= <«— 2DEG

| Semiconductor
heterostructure



@

2/3

®

*

eL ag Thickness = 2 —e—
60 ﬁi EE‘@ Thickness = 4+—a—
Eag:asee@éﬁ hickness = 6 —e—
gfa 'E FEEN
40 .y .E ”aﬂ ®eege
@00 a8 a L)
g9°7°%,  Tieng o
20 ii e aB AGzy
0 -=2-§ eeeeegeu--m. sEsaE
-
E@gzaa§§ t
-20 °o QQEB ™
AG ] ‘E'EI L
-40 LA 2% L EW:;aeaae
@eeeaeeea S —_— 1
806—65 T 15 2 25 5 35 4 45
ksT/J

-.><0-

I“r /:

aizsy, S
. S




Giii)

)

(i)

BEC-BCS

@iv)



16 16 1 0

Tajima Hiroyuki Oue Daigo Matsuo Mamoru Kato Takeo

Nonequilibrium noise as a probe of pair-tunneling transport in the BCS?BEC crossover

2023

PNAS Nexus

pgad045(1-6)

DOl
10.1093/pnasnexus/pgad045

Tamaya Tomohiro Akiyama Hidefumi Kato Takeo

107

Shear-strain controlled high-harmonic generation in graphene

2023

Physical Review B

L081405(1-5)

DOl
10.1103/PhysRevB.107.L081405

Ishikawa T. Matsuo M. Kato T.

107

Spin Hall magnetoresistance in quasi-two-dimensional antiferromagnetic-insulator/metal bilayer
systems

2023

Physical Review B

054426(1-9)

DOl
10.1103/PhysRevB.107.054426

Yamamoto Tsuyoshi Tokura Yasuhiro Kato Takeo

106

Heat transport through a two-level system under continuous quantum measurement

2022

Physical Review B

205419(1-7)

DOl
10.1103/PhysRevB.106.205419




Funato Takumi Kato Takeo Matsuo Mamoru

106

Spin pumping into anisotropic Dirac electrons

2022

Physical Review B

144418(1-10)

DOl
10.1103/PhysRevB.106.144418

Hasegawa Masahiro Kato Takeo

91

Nonadiabatic Correction and Adiabatic Criteria of Noninteracting Quantum Dot Systems

2022

Journal of the Physical Society of Japan

074705(1-8)

DOl
10.7566/JPSJ.91.074705

Ominato Yuya Yamakage Ai Kato Takeo Matsuo Mamoru

105

Ferromagnetic resonance modulation in d-wave superconductor/ferromagnetic insulator bilayer
systems

2022

Physical Review B

205406(1-7)

DOl
10.1103/PhysRevB. 105.205406

Sato Tetsuya Tatsuno Masahiro Matsuo Mamoru Kato Takeo

546

Fluctuation theorem for spin transport at insulating ferromagnetic junctions

2022

Journal of Magnetism and Magnetic Materials

168814(1-6)

DOl
10.1016/j . jmmm.2021.168814




lzumida W. Okuyama R. Sato K. Kato T. Matsuo M.

128

Einstein-de Haas Nanorotor

2022

Physical Review Letters

017701(1-6)

DOl
10.1103/PhysRevLett.128.017701

Xia Peiyu Tamaya Tomohiro Kim Changsu Lu Faming Kanai Teruto Ishii Nobuhisa Itatani 104
Jiro Akiyama Hidefumi Kato Takeo
High-harmonic generation in GaAs beyond the perturbative regime 2021

Physical Review B

L121202(1-6)

DOl
10.1103/PhysRevB.104.1L121202

Yamamoto T. Kato T. Matsuo M.

104

Spin current at a magnetic junction as a probe of the Kondo state

2021

Physical Review B

L121401(1-5)

DOl
10.1103/PhysRevB.104.1L121401

Kiyama H. Yoshimi K. Kato T. Nakajima T. Oiwa A. Tarucha S.

127

Preparation and Readout of Multielectron High-Spin States in a Gate-Defined GaAs/AlGaAs Quantum
Dot

2021

Physical Review Letters

086802(1-6)

DOl
10.1103/PhysRevLett.127.086802




Yama M. Tatsuno M. Kato T. Matsuo M.

104

Spin pumping of two-dimensional electron gas with Rashba and Dresselhaus spin-orbit
interactions

2021

Physical Review B

054410(1-9)

DOl
10.1103/PhysRevB.104.054410

Yamamoto Tsuyoshi Kato Takeo

33

Heat transport through a two-level system embedded between two harmonic resonators

2021

Journal of Physics: Condensed Matter

395303(1-10)

DOl
10.1088/1361-648X/ac1281

Tamaya Tomohiro Kato Takeo

103

Piezo-optic effect of high-harmonic generation in semiconductors

2021

Physical Review B

205202(1-10)

DOl
10.1103/PhysRevB.103.205202

Kato T. Ohnuma Y. Matsuo M.

102

Microscopic theory of spin Hall magnetoresistance

2020

Physical Review B

094437(1-10)

DOl
10.1103/PhysRevB.102.094437




28 0 2

NiPS3/Pt
2023
2023
2023
2023
, , , Jerome Rech, Thibaut Jonckheere, Thierry Martin
2023
2023
2023

2023




GaAs m
2023

2023

GaAs an
2023

2023
2023

2023
2022

2022




Jerome Rech Thibaut Jonckheere Thierry Martin

2022
2022

2022
2022

2022
2022

T. Ishikawa, M. Matsuo, T. Kato

Spin-Hall magnetoresistance in quasi-two-dimensional antiferromagnetic insulator/metal bilayer systems

MagnEFi Conference 2022

2022




M. Yama, M. Tatsuno, M. Matsuo, T. Kato

Spin pumping into a two-dimensional electron system with spin-orbit couplings

MagnEFi Conference 2022

2022

M. Yama, M. Tatsuno, M. Matsuo, T. Kato

Increased Gilbert damping due to junctions with a two-dimensional electron gas with spin-orbit couplings

Stat&QuantPhys Autumn School 2022

2022

77

2022

77

2022




77

2022

2021
2021

2021
2021

2021

2021




Rashba Dresselhaus

2021

2021

Masaki Yama, Masahiro Tatsuno, Takeo Kato, Mamoru Matsuo

Increase of Gilbert Damping in Spin Pumping into a Two-dimensional Electron System with Rashba- and Dresselhaus-type Spin-
orbit Interactions

Asia-Pacific Conference on Condensed Matter Physics 2021

2021

Masaki Yama, Masahiro Tatsuno, Takeo Kato, Mamoru Matsuo

Spin Pumping into Two-dimensional Electron Gas with Spin-orbit Interactions

International Symposium on Novel maTerials and quantum Technologies (ISNTT2021)

2021

2020

2020




2020

2020

76
2021
GaAs

76
2021

76

2021




https://kato. issp.u-tokyo.ac.jp/

https://www.issp.u-tokyo.ac. jp/maincontents/organization/labs/kato_group.html

https://kato. issp.u-tokyo.ac.jp/

Thibaut Jonckheere

Jerome Rech

Thierry Martin




