


CONTENTS

Preface to Volume 20
Contents
Contents of Volumes 1-19

Contributors

1. Microwave Magnetic Materials
Vincent G. Harris

1. Introduction and Historical Development
2. Structure and Chemistry of Ferrites

3. Ferrite Magnetism

4. Ferrite Applications

5. Ferrite Materials Processing

6. Outlook

Acknowledgments

References

2. Metal Evaporated Media
Pierre-Olivier Jubert and Seiichi Onodera

1. Introduction

2. Fabrication, Structure, and Magnetic Properties of Metal
Evaporated Media

3. Recording Physics of the Obliquely Evaporated Media

4. Recording Performance of the Most Recent Oblique Metal
Evaporated Media

5. Perpendicular Metal Evaporated Media

6. Durability of Metal Evaporated Media

7. Summary and Conclusion

References

3. Magnetoelasticity of bcc Fe-Ga Alloys
Gabriela Petculescu, Rugian Wu and Robert McQueeney

1. Magnetoelasticity of bcc Fe-Ga Alloys
2. Structure of Fe-Ga Alloys

3. Role of Elasticity

4. Theoretical Investigations

ix

Xi

11
16
31
51
51
52

93
100

106
113
115

123

124
140
180
200



X Contents

5. Summary and Prospects 221
Acknowledgments 223
References 223

4. Rare Earth Mossbauer Spectroscopy Measurements on
Lanthanide Intermetallics: A Survey 227
P.C.M. Gubbens

1. Introduction 228
2. Rare Earth Mossbauer Spectroscopy and Methodology 229
3. Theoretical Aspects 242
4. Overview of Rare Earth Intermetallic Compounds 263
5. Conclusions 327
Acknowledgements 327
References 327
Author Index 337
Subject Index 351

Materials Index 355









MICROWAVE MAGNETIC MATERIALS

Vincent G. Harris*

Contents

1. Introduction and Historical Development
2. Structure and Chemistry of Ferrites
2.1. Spinels
2.2. Garnets
2.3. Hexaferrites
3. Ferrite Magnetism
3.1. Molecular field theory
3.2. Density functional theory
4. Ferrite Applications
4.1. Ferrite microstrip circulators
4.2. Ferrite microstrip phase shifters
4.3. Ferrite microstrip filters
4.4. Microwave material property needs
5. Ferrite Materials Processing
5.1. Ferrite films and coatings using pulsed laser ablation
deposition
5.2. Spin spray ferrite plating
5.3. Liquid phase epitaxy
5.4. Screen printing
5.5. Single crystals and quasi-single-crystal compacts
5.6. Ferrite-based tunable negative index metamaterials
6. Outlook
Acknowledgments
References

*Corresponding author. Tel.: +617-373-5196
E-mail address: harris@ece.neu.edu

O N W Ww N

33
38
39
40
42
46
51
51
52

Center for Microwave Magnetic Materials and Integrated Circuits and Department of Electrical and Computer

Engineering, Northeastern University, Boston, Massachusetts, USA

Handbook of Magnetic Materials, Volume 20 © 2012 Elsevier B.V.

ISSN 1567-2719, DOI: 10.1016/B978-0-444-56371-2.00001-5

All rights reserved.






CHAPTER TWO

METAL EVAPORATED MEDIA

Pierre-Olivier Jubert* and Seiichi Onodera?

Contents
1. Introduction 65
2. Fabrication, Structure, and Magnetic Properties of Metal
Evaporated Media 69
2.1. Evaporation system and evaporation process 69
2.2. Microstructures of the obliquely evaporated media 70
2.3. Magnetic properties of the obliquely evaporated media 79
3. Recording Physics of the Obliquely Evaporated Media 84
4. Recording Performance of the Most Recent Oblique Metal
Evaporated Media 93
5. Perpendicular Metal Evaporated Media 100
6. Durability of Metal Evaporated Media 106
7. Summary and Conclusion 113
References 115






HAPTER THREE

MAGNETOELASTICITY OF BCC FE-GA ALLOYS

Gabriela Petculescu™*, Rugian Wu® and Robert McQueeney?

Contents
1. Magnetoelasticity of bcc Fe-Ga Alloys 124
1.1. Background 124
1.2. Phenomenology of magnetoelasticity 126
1.3. Magnetostriction of Fe-Ga alloys 130
1.4. Challenges and hypotheses 138
2. Structure of Fe—-Ga Alloys 140
2.1. Solid solutions 140
2.2. Long-range chemically ordered structures 143
2.3. Diffraction and electron microscopy studies
of chemical ordering 148
2.4. Introduction to precipitates and short-range chemical ordering 154
2.5. Theory of atomic short-range order scattering 156
2.6. Diffuse x-ray and neutron scattering studies of
short-range chemical order 164
2.7. EXAFS studies 173
2.8. Mosshauer spectroscopy 176
2.9. Comparison to other Fe-X alloys 178
3. Role of Elasticity 180
3.1. Introduction 180
3.2. Measurement considerations 181
3.3. Physical interpretation 183
3.4. Elastic constants of Fe-Ga 185
3.5. Shear elasticity, magnetostriction, and magnetoelastic
coupling anisotropy 194
3.6. Universal scale for magnetoelasticity of Fe-Ga and
related alloys 197
4. Theoretical Investigations 200
4.1. Methodology 200

*Corresponding author. Tel.: 1 (337) 482 6698
E-mail address: gp@louisiana.edu

1 University of Louisiana, Lafayette, Louisiana, USA
2 University of California, Irvine, California, USA
3 lowa State University/Ames Laboratory, Ames, lowa, USA

Handbook of Magnetic Materials, Volume 20 € 2012 Elsevier B.V.
ISSN 1567-2719, DOI: 10.1016/B978-0-444-56371-2.00003-9 All rights reserved.

123



124

Gabriela Petculescu et al.

4.2. Softening, phase instability, and precipitation in Fe—-Ga
4.3. Understanding the magnetostriction of Fe—-Ga alloys
4.4. Magnetostriction of other Fe-based alloys
4.5. Manipulating magnetostriction of ternary Fe-Ga-X alloys
5. Summary and Prospects
Acknowledgments
References

203
208
213
217
221
223
223









CHAPTER FOUR

RARE EARTH MOSSBAUER SPECTROSCOPY
MEASUREMENTS ON LANTHANIDE
INTERMETALLICS: A SURVEY

P.C.M. Gubbens*

Contents
1. Introduction 228
2. Rare Earth Mossbauer Spectroscopy and Methodology 229
2.1. The recoilless fraction 229
2.2. Nuclear energy levels 229
2.3. Methodology 233
3. Theoretical Aspects 242
3.1. Introduction 242
3.2. Crystal fields 243
3.3. Magnetic 4f—4f interaction 246
3.4. Magnetic 4f-3d interaction 249
3.5. Comparison between the crystal field versus
the magnetic interaction 250
3.6. Relation to Mossbauer parameters 251
3.7. The pseudo-quadrupole shift 255
3.8. Analysis procedure: examples 256
3.9. Magnetic relaxation 261
4. Overview of Rare Earth Intermetallic Compounds 263
4.1. Intermetallic rare earth compounds with a 4f-4f
magnetic exchange 263
4.2. Rare earth intermetallic compounds with a 4f-3d
magnetic exchange 311
5. Conclusions 327
Acknowledgements 327
References 327

*Corresponding author.
E-mail address: p.c.m.gubbens@tudelft.nl

Faculty of Applied Physics, Delft University of Technology, Delft, The Netherlands

Handbook of Magnetic Materials, Volume 20 © 2012 Elsevier B.V.
ISSN 1567-2719, DOI: 10.1016/B978-0-444-56371-2.00004-0




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14

