
Contents

List of Contributors vii

Preface ix

Contents of Volumes xi

1. Spin-orbit  torques 1

Tenghua Gao and Kazuya Ando
1 Introduction 1

1.1 Historical overview of spin-torque physics 1
1.2 Elementary model of spin torques 3
1.3 Spin-orbit coupling 6

2 Spin-orbit torques 8
2.1 Observation of spin-orbit torques 8
2.2 Bulk spin-orbit torques 8
2.3 Interfacial spin-orbit torques 11

3 Measurement techniques 13
3.1 Second harmonic Hall technique 14
3.2 Spin-torque ferromagnetic resonance 17
3.3 Direct-current tuning of ferromagnetic resonance 24

4 Recent progress on spin-orbit torques 25
4.1 Spin-orbit torques in metals 25
4.2 Spin-orbit torques in topological insulators 31
4.3 External control of spin-orbit torques 36

References 42

2. Magnetic  materials for magnetoelectric coupling:
An  unexpected  journey 57

Ana Catarina Lima, Nelson Pereira, Pedro Martins,
and Senentxu Lanceros-Mendez
1 Introduction 58
2 History of multiferroic and magnetoelectric materials 64
3 Fundamental understanding of magnetoelectric coupling,

its symbols and units 71
4 Types of ME materials 76

4.1 Single phase multiferroics 76
4.2 Composites 77

5 Magnetic phases in ME materials 80
5.1 Single phase 80



5.2 Particulated composites 83
5.3 Laminated composites 86
5.4 P(VDF-TrFE)/CFO film by screen printing 88

6 Magnetic  materials for ME composites 90
6.1 CoFe2O4 90
6.2 NiFe2O4 92
6.3 MnFe2O4 93

6.4 Ni0.5Zn0.5Fe2O4 94
6.5 Terfenol-D 94
6.6 FeCo 97

6.7 FeCoSiB 98
6.8 FeGa 99

Acknowledgments 102

References 102

3. Magnetocaloric  effect in transition metal-based
compounds 111

Luana Caron

1 Introduction 112
2 Thermodynamics  of the magnetocaloric effect 113
3 The  magnetocaloric effect around magnetic phase transitions 116
4 Magnetocaloric refrigeration 120
5 MX  compounds 124

5.1 MnAs  and MnAs-based compounds 124
5.2 MnBi 126
5.3 MnP 128

5.4 Mn1+δSb 128
6 M2X  and MM'X 129

6.1 Fe2P and Fe2P-based compounds 129
6.2 Mn2Sb-based compounds 135
6.3 MnM(Si,Ge) compounds 139

6.4 (Mn,Co)2P and (Mn,Co)2P-based compounds 146

7 M5X3 146
7.1 Mn5-xFexSi3 compounds 146
7.2 Mn5Ge3-based  compounds 150
7.3 Mn5-xFexSn3 compounds 153

8 Outlook 154
References 155

Author index 167
Subject index 189
Materials index 193


	page1
	page2

