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PREFACE

This proceedings volume contains papers presented at the "Metallic
Magnetic Oxides” symposium (Symposium V) held in Boston, Massachusetts,
December 1-4, 1997 as part of the 1997 MRS Fall Meeting. The considerable
degree of interest in metallic magnetic oxides was demonstrated by the
attendance at the symposium sessions as well as by the 82 papers presented
during the four-day symposium.

Research into the science and technology of magnetic oxides has
undergone a renaissance during the past seven years. In large measure this
stems from the rediscovery of the colossal magnetoresistance associated with
the ferromagnetic-order-induced, metal-insulator transition exhibited by the
doped lanthanum manganites. These are not “new” materials. Indeed,
pioneering work was carried out by Jonker, Van Santen, and Volger at the
Dutch Phillips Research Laboratory in the 1950s. Research today is focused
both on improving our understanding of the phenomena exhibited by these
compounds and on developing technological applications that utilize their
extremely magnetic-field-dependent conductivity near room temperature.

With the development of advanced oxide thin-film growth techniques in
recent years it has become possible to produce novel materials with exciting
electronic and magnetic properties which may be candidates for future
device applications. One key class of these materials is the metallic
magnetic oxides. This symposium focused on colossal magnetoresistance
(CMR) materials, including manganites and cobalites. Transport and
magnetic properties and their dependence on stress, growth conditions,
stoichiometry, and elemental composition are now being explored quite
extensively. These new and exciting results are driving an effort to explain
the underlying physical mechanisms responsible for the remarkable
electrical properties exhibited by these compounds. The large magnetic fieid
required to obtain the CMR effect has been perceived as a technological
roadblock for commercialization of this phenomenon. This has motivated
research aimed both at reducing the intrinsic field dependence as well as at
developing novel device structures that will reduce the magnetic field
required to realize the CMR effect. Technologically useful devices utilizing
these compounds will undoubtedly involve multilayer, spin-valve or
tunneling-junction heterostructures. Extremely impressive low field effects
have indeed been observed recently at low temperatures in CMR
heterostructure devices. Due to the strong interplay between spin, charge,
and lattice degrees of freedom in these compounds, the magnetic and
transport properties of CMR systems are extremely stress dependent. As such,
CMR heterostructures will most likely involve other metallic or insulating
oxide materials. Hence, CMR device research must involve other metallic
magnetic oxide systems as well. Other compounds of interest include half-
metallic ferromagnets, yttrium garnet materials, ferrites, spinels, and
vanadates. In addition to their consideration for magnetic recording
applications, these systems are also under consideration for more generic
magnetic sensing uses, microwave, bolometric, and other high-frequency
applications.
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The research on metallic magnetic oxides presented in this proceeding
volume is composed of both device-related technology work and basic
research studies focusing on the novel phenomena exhibited by these
systems. Device-related research is presented that examines the fabrication
and properties of CMR-based spin valves, tunnel junctions, and bolometers
grown via MBE, pulsed-laser deposition, and sputtering techniques. Hybrid
CMR/high-T. devices are also discussed. These devices are characterized via
magnetization, magnetotransport, and microstructural microscopy
measurements. Extensive research is also presented that examines the
underlying properties from which the CMR effect originates. Progress in
elucidating the influence of strain on the magnetic and electronic properties
of CMR compounds is reported from both experimental and theoretical
viewpoints. Advances in our understanding of local structure effects are
presented which clarify the nature of the charge transport process in CMR
manganites below T.. Optical and Raman spectroscopies, spin-dynamic
measurements, results from isotope-effect experiments, magnetostriction,
and thermal expansion measurements are also presented that extend our
understanding of the way in which the spin, charge, and lattice act in unison
to produce the novel properties that CMR materials exhibit.

The contents of this proceedings volume represent the latest research
concerning the science and technology of magnetic oxides performed at
academic, government, and industrial laboratories world wide.

Michael F. Hundley
Janice H. Nickel
Ramamoorthy Ramesh
Yoshinori Tokura

January 1998

xii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107413498
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-41349-8 - Materials Research Society Symposium Proceedings: Volume 494:
Science and Technology of Magnetic Oxides

Editors: Michael F. Hundley, Janice H. Nickel, Ramamoorthy Ramesh and Yoshinori Tokura
Frontmatter

More information

ACKNOWLEDGMENTS

The organizers wish to thank all those who participated in the 1997 MRS
symposium “Metallic Magnetic Oxides”. We would especially like to thank the
invited speakers for their presentations; each added significantly to the
symposium, and, as a whole, the invited talks formed the foundation for a
very successful symposium. The invited speakers include:

C.H. Booth A.J. Millis
Alexander Bratkovsky J.J. Neumeier
S-W. Cheong M. Rajeswari
L.F. Cohen Yuri Suzuki
David Emin Hitoshi Tabata
J.B. Goodenough T. Venkatesan
Tsuyoshi Kimura X-D. Xiang

V. Kiryukhin Gang Xiao

We also thank the session chairs for their assistance in orchestrating the
sessions and the associated discussions. We extend our appreciation to all of
the participants who took the time to prepare a manuscript for this
proceeding volume. We are also grateful to those who promptly and
thoroughly reviewed the proceedings manuscripts.

The symposium organizers wish to thank the following organizations for
their generous financial support, which enabled us to present the "Metallic
Magnetic Oxides” symposium:

Hewlett-Packard Corporation
Joint Research Center for Atom Technology
Lake Shore Cryotronics, Inc.
Los Alamos National Laboratory

Our thanks go to the Materials Research Society, its staff, and the 1997
MRS Fall Meeting chairs, for a highly successful meeting. We also gratefully
acknowledge the assistance of Pamela Rockage at Los Alamos, as well as the
MRS publications staff, in assembling these proceedings.

Xiii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107413498
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-41349-8 - Materials Research Society Symposium Proceedings: Volume 494:
Science and Technology of Magnetic Oxides

Editors: Michael F. Hundley, Janice H. Nickel, Ramamoorthy Ramesh and Yoshinori Tokura
Frontmatter
More information

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 467— Amorphous and Microcrystalline Silicon Technology—1997, M. Hack,
E.A. Schiff, S. Wagner, R. Schropp, 1. Shimizu, 1997, ISBN: 1-55899-371-1

Volume 468— Gallium Nitride and Related Materials II, C.R. Abernathy, H. Amano,
J.C. Zolper, 1997, ISBN: 1-55899-372-X

Volume 469— Defects and Diffusion in Silicon Processing, T. Diaz de la Rubia, S. Coffa,
P.A. Stolk, C.S. Rafferty, 1997, ISBN: 1-55899-373-8

Volume 470— Rapid Thermal and Integrated Processing VI, T.J. Riley, J.C. Gelpey,
F. Roozeboom, S. Saito, 1998, ISBN: 1-55899-374-6

Volume 471— Flat Panel Display Materials 11I, R.T. Fulks, G.N. Parsons, D.E. Slobodin,
T.H. Yuzuriha, 1997, ISBN: 1-55899-375-4

Volume 472— Polycrystalline Thin Films—Structure, Texture, Properties and Applications Iil,
S.M. Yalisove, B.L. Adams, J.S. Im, Y. Zhu, F-R. Chen, 1997, ISBN: 1-55899-376-2

Volume 473— Materials Reliability in Microelectronics Vil, J.J. Clement, R.R. Keller,
K.S. Krisch, J.E. Sanchez, Jr., Z. Suo, 1997, ISBN: 1-55899-377-0

Volume 474— Epitaxial Oxide Thin Films III, D.G. Schlom, C-B. Eom, M.E. Hawley,
C.M. Foster, J.S. Speck, 1997, ISBN: 1-55899-378-9

Volume 475— Magnetic Ultrathin Films, Multilayers and Surfaces—1997, J.G. Tobin,
D.D. Chambliss, D. Kubinski, K. Barmak, P. Dederichs, W.J.M. de Jonge,
T. Katayama, A. Schuhl, 1997, ISBN: 1-55899-379-7

Volume 476— Low-Dielectric Constant Materials III, C. Case, P. Kohl, T. Kikkawa, W.W. Lee,
1998, ISBN: 1-55899-380-0

Volume 477— Science and Technology of Semiconductor Surface Preparation, G.S. Higashi,
M. Hirose, S. Raghavan, S. Verhaverbeke, 1997, ISBN: 1-55899-381-9

Volume 478— Thermoelectric Materials—New Directions and Approaches, T.M. Tritt,
M.G. Kanatzidis, H.B. Lyon, Jr., G.D. Mahan, 1997, ISBN: 1-55899-382-7

Volume 479— Materials for Optical Limiting II, R. Sutherland, R. Pachter, P. Hood, D. Hagan,
K. Lewis, J. Perry, 1997, ISBN: 1-55899- 383-5

Volume 480— Specimen Preparation for Transmission Electron Microscopy of Materials IV,
R.M. Anderson, S.D. Walck, 1997, ISBN: 1-55899-384-3

Volume 481— Phase Transformation and Systems Driven Far From Equilibrium, E. Ma,
P. Bellon, M. Atzmon, R. Trivedi, 1998, ISBN: 1-55899-386-X

Volume 482— Nitride Semiconductors, F.A. Ponce, S.P. DenBaars, B.K. Meyer, S. Nakamura,
S. Strite, 1998, ISBN: 1-55899-387-8

Volume 483— Power Semiconductor Materials and Devices, S.J. Pearton, R.J. Shul,
E. Wolfgang, F. Ren, S. Tenconi, 1998, ISBN: 1-55899-388-6

Volume 484— Infrared Applications of Semiconductors II, 8. Sivananthan, M.O. Manasreh,
R.H. Miles, D.L. McDaniel, Jr., 1998, ISBN: 1-55899-389-4

Volume 485— Thin-Film Structures for Photovoltaics, E.D. Jones, R. Noufi, B.L. Sopori,
J. Kalejs, 1998, ISBN: 1-55899-390-8

Volume 486— Materials and Devices for Silicon-Based Optoelectronics, J.E. Cunningham,
S. Coffa, A. Polman, R. Soref, 1998, ISBN: 1-55899-391-6

Volume 487— Semiconductors for Room-Temperature Radiation Detector Applications I,

R.B. James, T.E. Schlesinger, P. Siffert, M. Cuzin, M. Squillante, W. Dusi,
1998, ISBN: 1-55899-392-4

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107413498
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-41349-8 - Materials Research Society Symposium Proceedings: Volume 494:
Science and Technology of Magnetic Oxides

Editors: Michael F. Hundley, Janice H. Nickel, Ramamoorthy Ramesh and Yoshinori Tokura
Frontmatter

More information

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 488— Electrical, Optical, and Magnetic Properties of Organic Solid-State Materials
1V, J.R. Reynolds, A. K-Y. Jen, L.R. Dalton, M.F. Rubner, L.Y. Chiang, 1998,
ISBN: 1-55899-393-2

Volume 489— Materials Science of the Cell, B. Mulder, V. Vogel, C. Schmidt, 1998,
ISBN: 1-55899-394-0

Volume 490— Semiconductor Process and Device Performance Modeling, J.S. Nelson,
C.D. Wilson, S.T. Dunham, 1998, ISBN: 1-55899-395-9

Volume 491— Tight-Binding Approach to Computational Materials Science, P.E.A. Turchi,
A. Gonis, L. Colombo, 1998, ISBN: 1-55899-396-7

Volume 492— Microscopic Simulation of Interfacial Phenomena in Solids and Liquids,
S.R. Philipot, P.D. Bristowe, D.QG. Stroud, J.R. Smith, 1998, ISBN: 1-55899-397-5

Volume 493— Ferroelectric Thin Films VI, R.E. Treece, R.E. Jones, S.B. Desu, C.M. Foster,
LK. Yoo, 1998, ISBN: 1-55899-398-3

Volume 494— Science and Technology of Magnetic Oxides, M. Hundley, J. Nickel, R, Ramesh,
Y. Tokura, 1998, ISBN: 1-55899-399-1

Volume 495— Chemical Aspects of Electronic Ceramics Processing, P.N. Kumta, A.F. Hepp,
D.N. Beach, J.J. Sullivan, B. Arkles, 1998, ISBN: 1-55899-400-9

Volume 496— Materials for Electrochemical Energy Storage and Conversion Il—Batteries,
Capacitors and Fuel Cells, D.S. Ginley, D.H. Doughty, T. Takamura, Z. Zhang,
B. Scrosati, 1998, ISBN: 1-55899-401-7

Volume 497— Recent Advances in Catalytic Materials, N.M. Rodriguez, S.L. Soled, J. Hrbek,
1998, ISBN: 1-55899-402-5

Volume 498— Covalently Bonded Disordered Thin-Film Materials, M.P. Siegal, J.E. Jaskie,
W. Milne, D. McKenzie, 1998, ISBN: 1-55899-403-3

Volume 499— High-Pressure Materials Research, R.M. Wentzocovitch, R.J. Hemley,
W.J. Nellis, P.Y. Yu, 1998, ISBN: 1-55899-404-1

Volume 500— Electrically Based Microstructural Characterization II, R.A. Gerhardt, M.A. Alim,
S.R. Taylor, 1998, ISBN: 1-55899-405-X

Volume 501— Surface-Controlled Nanoscale Materials for High—-Added-Value Applications,
K.E. Gonsalves, M-1. Baraton, J.X. Chen, J.A. Akkara, 1998, ISBN: 1-55899-406-8

Volume 502— In Situ Process Diagnostics and Intelligent Materials Processing,
P.A. Rosenthal, W.M. Duncan, J.A. Woollam, 1998, ISBN: 1-55899-407-6

Volume 503— Nondestructive Characterization of Materials in Aging Systems, R.L. Crane,
S.P. Shah, R. Gilmore, J.D. Achenbach, P.T. Khuri-Yakub, T.E. Matikas, 1998,
ISBN: 1-55899-408-4

Volume 504— Atomistic Mechanisms in Beam Synthesis and Irradiation of Materials,
J.C. Barbour, S. Roorda, D. lla, 1998, ISBN: 1-55899-409-2

Volume 505— Thin-Films—Stresses and Mechanical Properties VII, R.C. Cammarata,
E.P. Busso, M. Nastasi, W.C. Oliver, 1998, ISBN: 1-55899-410-6

Prior Materials Research Society Symposium Proceedings available by contacting Materials Research Society

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107413498
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107413498: 


