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In this project, we theoretical discovered and revealed a lot of novel
nonequilibrium dynamical phenomena and quantum transport phenomena of nanometric topological
magnetic textures, especially, those of magnetic skyrmions. The phenomena include "~ “microwave-driven

translational motion of skyrmions” , ~“maicrowave-DC voltage conversion using skyrmions” , and "~
emergence of skyrmion-like spin textures in driven magnetic domain walls” , which are of importance
in the fields of condensed-matter physics and spintronics from the viewpoints of both fundamental
science and technology. In addition, we theoretically proposed several controlled techniques to
write or generate skyrmions, which are recognized as fundamental techniques for possible
applications of skyrmions or topological magnetic textures to future high-performance magnetic
memory devices.



2010 B20 MnSi, FeGe, Fel-xCoxSi) Cu20SeO3

() 3 100 nm ()
() () 100

LLG



DM

TbMnO3

1958 " 59



DM

DM

DM
DM

DM

DM

DM

DM



20 17 3 1

M. Miyake, and M. Mochizuki

101

Creation of nanometric magnetic skyrmions by global application of circularly polarized
microwave magnetic field

2020

Physical Review B

094419(1-9)

DOl
10.1103/PhysRevB.101.094419

K. Tanaka, R. Sugawara, and M. Mochizuki

Theoretical study on stabilization and destabilization of magnetic skyrmions by uniaxial-
strain-induced anisotropic Dzyaloshinskii--Moriya interactions

2020

Physical Review Materials

034404(1-8)

DOl
10.1103/PhysRevMaterials.4.034404

15
2020
1 (192-198)
DOI
K. Shimizu, and M. Mochizuki 101
Theoretical study on slit experiments in Rashba electron systems 2020

Physical Review B

045301(1-6)

DOl
10.1103/PhysRevB.101.045301




M. Mochizuki, T. Koide, M. lkka, and A. Takeuchi META2019

Microwave-Active Dynamics of Magnetic Skyrmions under Application of a Tilted Magnetic Field 2019

Proceedings of META 2019 Lisbon - Portugal 609-610
DOI

M. Mochizuki 5

Dynamical magnetoelectric phenomena of skyrmions in multiferroics 2019

Physical Sciences Reviews 1(20190017)
DOI

10.1515/psr-2019-0017

T. Koide, A. Takeuchi, and M. Mochizuki 100

DC spinmotive force from microwave-active resonant dynamics of skyrmion crystal under a tilted 2019

magnetic field

Physical Review B

014408(1-9)

DOl
10.1103/PhysRevB.100.014408

88

2019

7 (460-464)

DOl
10.11470/0oubutsu.88.7_460_




A. Takeuchi, S. Mizushima, and M. Mochizuki 9

Electrically driven spin torque and dynamical Dzyaloshinskii-Moriya interaction in magnetic 2019

bilayer systems

Scientific Reports 9528(1-8)
DOl

10.1038/s41598-019-46009-x

K.-J. Kim, M. Mochizuki, and T. Ono 12

Prediction of topological Hall effect in a driven magnetic domain wall 2019

Applied Physics Express

053006(1-3)

DOl
10.7567/1882-0786/ab1801

L. V. Abdurakhimov, S. Khan, N. A. Panjwani, J. D. Breeze, M. Mochizuki, S. Seki, Y. Tokura, J. 99
J. L. Morton, and H. Kurebayashi
Magnon-photon coupling in the noncollinear magnetic insulator Cu20Se03_ 2019

Physical Review B

140401(R) (1-6)

DOl
10.1103/PhysRevB.99.140401

M. Kobayashi, M. Mochizuki 3
Theory of magnetism-driven negative thermal expansion in inverse perovskite antiferromagnets 2019
Physical Review Materials 024407/1-6

DOl
10.1103/PhysRevMaterials.3.024407




K. Kurushima, K. Tanaka, H. Nakajima, M. Mochizuki, S. Mori 125

Microscopic magnetization distribution of Bloch lines in a uniaxial magnet 2019

Journal of Applied Physics 53902
DOl

10.1063/1.5042678

M. Ikka, A. Takeuchi, M. Mochizuki 98

Resonance modes and microwave-driven translational motion of a skyrmion crystal under an 2018

inclined magnetic field

Physical Review B 184428
DOl

10.1103/PhysRevB.98.184428

I. Aupiais, M. Mochizuki, H. Sakata, R. Grasset, Y. Gallais, A. Sacuto, M. Cazayous 3

Colossal electromagnon excitation in the non-cycloidal phase of TbMnO3 under pressure 2018

npj Quantum Materials 60
DOl

10.1038/s41535-018-0130-3

A. Takeuchi, M. Mochizuki 113

Selective activation of an isolated magnetic skyrmion in a ferromagnet with microwave electric 2018

fields

Applied Physic Letters 72404

DOl
10.1063/1.5045629




M. Mochizuki 11

Controlled creation of nanometric skyrmions using external magnetic fields 2017

Applied Physics Letters 092403/1-5
DOl

10.1063/1.4993855

H. Nakajima, A. Kotani, M. Mochizuki, K. Harada, and S. Mori 11

Formation process of skyrmion lattice domain boundaries: The role of grain boundaries 2017

Applied Physics Letters 192401/1-5
DOl

10.1063/1.4991791

M. Mochizuki, K. lhara, J. Ohe, and A. Takeuchi 112

Highly efficient induction of spin polarization by circularly polarized electromagnetic waves 2018

in the Rashba spin-orbit systems

Applied Physics Letters 122401/1-5
DOl

10.1063/1.5022262

M. Mochizuki, M. Kobayashi, R. Okabe, and D. Yamamoto 97

Spin model for nontrivial types of magnetic order in inverse-perovskite antiferromagnets 2018

Physical Review B

060401(R)/1-5

DOl
10.1103/PhysRevB.97.060401




28 9 6

Masahito Mochizuki

Microwave-Active Dynamics of Magnetic Skyrmions under Application of a Tilted Magnetic field

The 10th International Conference on Metamaterials, Photonic Crystals and Plasmonics

2019

Masahito Mochizuki

Microwave-Induced Dynamical Phenomena of Magnetic Skyrmions

The 4th International Conference ~~Nanomagnetism and spintronics™ (Sol-SkyMag 2019)

2019

Masahito Mochizuki

Microwave-driven dynamics of magnetic skyrmions

The 5th International Worskhop on Topological Structures in Ferroic Materials (TOP02019)

2019

75 (2020 ) 18pB21-9

2020




Flogquet a -(BEDT-TTF)213

75 (2020 ) 19aB21-8

2020
o -(BEDT-TTF)213

75 (2020 ) 19aB21-9

2020
n KT

75 (2020 ) 19pK36-2

2020

Keisuke Kitayama, Masahito Mochizuki

Theoretical study of Photo-induced phase transition in o -(BEDT-TTF)213 using Floquet theory

International Conference on Topological Materials Science 2019 (TopoMat2019)

2019




2019 11aD10-1

2019

Rashba

2019 10aD15-7

2019

Masahito Mochizuki

Dynamical Phenomena and Device Functions of Magnetic Skyrmions

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

2018

J-Physics Tropical Topical Meeting EuPtSi

2018




74

2019

2018
2018

2018
2018

2018

2018




2018

2018

2018

2018

M. Mochizuki

Dynamical Phenomena and Device Functions of Magnetic Skyrmions

EDTM (Electron Devices Technology and Manufacturing Conference)2018 Symposium on Frontier Researches of Functional Oxide
Devices and Material

2018

2017




78

2017

M. Mochizuki

Dynamical Phenomena of Magnetic Skyrmions

International Workshop on Topological Structures in Ferroic Material

2017

73

2018

Mn

73

2018




73

2018
73

2018
73

2018
2017

2017




http://www.f.waseda. jp/masa_mochizuki/index.html

https://ww.waseda. jp/top/news/63708

(Furukawa Nobuo)

(00238669) (32601)

(Takeuchi Akihito)

(80738328) (32601)

(Mori Shigeo)

(Achim Rosch)

(Istvan Kezsmarki)




(Ono Teruo)

(Ikka Masahito)

(Ohki Yuto)

(Koide Tatsuya)

(Kobayashi Masaya)

(Miyake Masayuki)

(Sugawara Ryosuke)

(Tanaka Kohei)




