Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson

and Jerry B. Torrance
Frontmatter
More information

High Temperature Superconductors:
Relationships Between Properties, Structure, and
Solid-State Chemistry

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson

and Jerry B. Torrance
Frontmatter
More information

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson
and Jerry B. Torrance

Frontmatter

More information

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS VOLUME 156

High Temperature Superconductors:
Relationships Between Properties, Structure,
and Solid-State Chemistry

Symposium held April 25-28, 1989, San Diego, California, U.S.A.

EDITORS:

James D. Jorgensen
Argonne National Laboratory, Argonne, Illinois, U.S.A.

Koichi Kitazawa
University of Tokyo, Tokyo, Japan

Jean Marie Tarascon
Bellcore, Red Bank, New Jersey, U.S.A.

Mark S. Thompson
Raychem Corporation, Menlo Park, California, U.S.A.

Jerry B. Torrance
IBM Almaden, San Jose, California, U.S.A.

M R S MATERIALS RESEARCH SOCIETY
Pittsburgh, Pennsylvania

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson

and Jerry B. Torrance
Frontmatter
More information

CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, So Paulo, Delhi, Mexico City

Cambridge University Press
32 Avenue of the Americas, New York Ny 10013-2473, USA

Published in the United States of America by Cambridge University Press, New York

www.cambridge.org
Information on this title: www.cambridge.org/9781107410374

Materials Research Society
506 Keystone Drive, Warrendale, A 15086
http://www.mrs.org

© Materials Research Society 1989

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

This publication has been registered with Copyright Clearance Center, Inc.
For further information please contact the Copyright Clearance Center,
Salem, Massachusetts.

First published 1989
First paperback edition 2012

Single article reprints from this publication are available through
University Microfilms Inc., 300 North Zeeb Road, Ann Arbor, mr 48106

CODEN: MRSPDH

ISBN 978-1-107-41037-4 Paperback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to in

this publication, and does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson
and Jerry B. Torrance

Frontmatter
More information
Contents
PREFACE xi
ACKNOWLEDGMENTS xiii
MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS xiv

PART I: RELATED TRANSITION METAL OXIDES

PREPARATION AND CHARACTERIZATION OF SEVERAL CONDUCTING TRANSITION
METAL OXIDES 3
A, Wold and K. Dwight

ELECTRONIC PROPERTIES OF SOME TERNARY AND QUATERNARY OXIDES OF
THE VIII B AND I B TRANSITION ELEMENTS: APPLICATION TO HIGH T¢
SUPERCONDUCTIVITY 13
M. Pouchard, J-C. Grenier, J-P. Doumerc, G. Demazeau,
J-P. Chaminade, A. Wattiaux, P. Dordor, and P.
Hagenmuller

STRUCTURAL AND SOLID STATE CHEMISTRY OF MIXED VALENCE OXIDES 25
J. Galy

OXYGEN STOICHIOMETRY AND ORDERING IN HIGH TEMPERATURE SUPER
CONDUCTOR AND OTHER PEROVSKITE-LIKE SOLIDS 33
M.A. Alario-Franco
PART II: ROLE OF OXYGEN AND OXIDATION STATE
ANTIFERROMAGNETISM AND ONSET OF SUPERCONDUCTIVITY IN LANTHANUM
NICKELATES 57
J. Spatek, Z. ngo], and J.M. Honig

COMPOSITION OF SUPERCONDUCTING LapCuOg+s5: A SUPERCONDUCTOR

DOPED BY EXCESS OXYGEN DEFECTS 69
B. Dabrowski, D.G. Hinks, J.D. Jorgensen, and D.R.
Richards

ORDERED OXYGEN ARRANGEMENTS IN YjBazCu307_y 77

R. Beyers, B.T. Ahn, G. Gorman, V.Y. Lee, S.S.P.
Parkin, M.L. Ramirez, K.P. Roche, J.E. Vazquez,
T.M. Gir, and R.A. Huggins

SOME ASPECTS OF THE NONSTOICHIOMETRIC AND THERMODYNAMIC

BEHAVIOR OF THE YBayCu30, SYSTEM 83
M. Tetenbaum, L. Curtiss, B. Czech, B. Tani, and
M. Blander

OXYGEN NONSTOICHIOMETRY AND RELATED PROBLEMS OF HIGH-T¢ OXIDBE
SUPERCONDUCTORS INVESTIGATED BY THERMOGRAVIMETRY 91
K. Kishio, T. Hasegawa, K. Suzuki, K. Kitazawa,
and K. Fueki

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson
and Jerry B. Torrance

Frontmatter

More information

HOLE CONCENTRATION - T¢ RELATIONSHIPS FOR Nd AND Zn

SUBSTITUTIONS IN YBayCu30 99
M.W. Shafer, T. Penney, B.L. Olson, and R.L.
Greene

(Y1-xCay)BaoCu30g+5(s<0.2) : CONSEQUENCES OF DOPING TETRAGONAL

123-TYPE TO INDUCE SUPERCONDUCTIVITY 105
J.B. Parise, P.L. Gai, M.K. Crawford, and E.M.
McCarron III

SYNTHESIS AND STRUCTURE OF NOVEL CUPRATES IN THE BA-Y/CA-CU-0

SYSTEMS 113
S.A. Sunshine, T. Siegrist, L.F. Schneemeyer, and
P. Marsh

CHARGE TRANSFER AND BOND LENGTHS IN YBapCu3_xMxOg+y 119

P.F. Miceli, J.M. Tarascon, L.H. Greene, P. Barboux
J.D. Jorgensen, J.J. Rhyne, and D.A. Neumann

PART III: COPPER OXIDES

STRUCTURAL PROBLEMS AND NON STOICHIOMETRY IN THALLIUM, BISMUTH,
AND LEAD CUPRATES 129
B. Raveau, C. Michel, M. Hervieu, D. Groult, and J. Provost

STRUCTURAL STUDIES OF Lay_xBayCuO4 BETWEEN 11-293 K 141
D.E. Cox, P. Zolliker, J.D. Axe, A.H. Moudden, A.R.
Moodenbaugh, and Y. Xu

ANISOTROPY IN NORMAL AND SUPERCONDUCTING PROPERTIES OF SINGLE

CRYSTALLINE (Laj_xSry)2Cu0y 153
K. Kitazawa, S. Kambe, A. Fukuoka, M. Naito, I. Tanaka,
and H. Kojima

PHOTOEMISSION SPECTROSCOPY OF SINGLE CRYSTAL HIGH TEMPERATURE

SUPER CONDUCTOR MATERIALS: A FERMI LIQUID ELECTRONIC STRUCTURE 159
A.J. Arko, R.S. List, R.J. Bartlett, S.W. Cheong, C.G.
Olson, A-B. Yang, R. Liu, C. Gu, B.W. Veal, J.Z. Liu, ,
A.P. Paulikas, K. Vandervoort, H. Claus, and J.C.

Campuzano

ELECTRONIC PICTURE IN THE NORMAL STATES OF HIGH-T¢

SUPERCONDUCTORS: FROM THE OPTICAL VIEWPOINT 167
S. Tajima

PART IV: CRYSTALS/MICROSTRUCTURE

SINGLE Cu-0 LAYER BISMUTH STRONTIUM CUPRATES: CRYSTAL GROWTH

AND ELECTRONIC PROPERTIES 177
L.F. Schneemeyer, J.V. Waszczak, R.M. Fleming, S.
Martin, A.T. Fiory, and S.A. Sunshine

vi

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson
and Jerry B. Torrance

Frontmatter
More information
GROWTH OF SUPERCONDUCTING Lap_xSrxCuOz SINGLE CRYSTALS 183
H. Kojima, and I. Tanaka
HIGH T¢ SUPERCONDUCTORS USING SOLUTION TECHNIQUES 189

P. Barboux, I. Valente, J.M. Tarascon, S. Khan,
F. Shokoohi, M. Henry, R. Morineau, and B.G.
Bagley

MAGNETIC PROPERTIES OF YBaCuO CRYSTAL PREPARED BY QUENCH AND
MELT GROWTH PROCESS 201
M. Murakami and N. Koyama

HIGH RESOLUTION ELECTRON MICROSCOPY ON GRAIN BOUNDARIES IN
OXIDE SUPERCONDUCTORS 209
H.W. Zandbergen and G. Van Tendeloo

ANALYSIS OF SUPERCONDUCTING OXIDE BY 7 MeV ALPHA PARTICLE
BACKSCATTERING ANALYSIS 219
H. Yonezawa, Y. Hidaka, M. Suzuki, and T. Shigematsu

PART V: Bi AND Ti SYSTEMS (I)

STRUCTURE, COMPOSITION AND SUPERCONDUCTIVITY OF HIGH T¢

T1-Ba-Ca-Cu-0 SYSTEM 229
Y. Syono, M. Kikuchi, S. Nakajima, T. Suzuki, T. Oku,
K. Hiraga, N. Kobayashi, H. Iwasaki, and Y. Muto

ANNEALING AND STRAIN EFFECTS ON T1-Ba-Ca-Cu-0 CRYSTALS AND

CERAMICS 239
E.L. Venturini, B. Morosin, D.S. Ginley, J.F. Kwak,
J.E. Schirber, R.J. Baughman, and R.A. Graham

SOME CHEMICAL AND STRUCTURAL ASPECTS OF THE Bi, Pb-Sr-Ca-Cu-0
SYSTEM 249
M. Takano

SUPERCONDUCTING PROPERTIES OF SUBSTITUTED OXIDES

BipSrp_xLaxCuOg4y AND BipSraCaj_yYyCupOg+y NEUTRON DIFFRACTION

OF BigSry, elag,4lulg+y AND BipCalaCuOg+y 257
J. Darriet, J.A. Alonso, P. Burlet,”B. Chevalier
B. Lepine, J. Rossat-Mignod, C.J.P. Soethout, J.L.
Soubeyroux, and J. Etourneau

PART VI: Bi AND Ti SYSTEMS (II)
SYNTHESIS AND PROPERTIES OF THE HIGH Tc¢ Bi-Pb-Sr-Ca-Cu-0
SUPERCONDUCTORS 267

U, Endo, S. Koyama, T. Kawai, N. Okazaki, K.
Kitazawa, and Y. Matsui

vii

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson
and Jerry B. Torrance

Frontmatter

More information

PHASE CHEMISTRY AND COMPOSITIONAL VARIABILITY DURING PROCESSING
IN THE Bi-Pb-Ca-Sr-Cu-0 SYSTEM 275
K.B. Schwartz, M. Thompson, D. Leong, and R. McConville

RELATIONS BETWEEN STRUCTURE AND T¢ IN 123, 124 AND THALLIUM

OXIDE SUPERCONDUCTORS 283
A.W. Hewat, E.A. Hewat, P. Bordet, J.J. Capponi, C.
Chaillout, J. Chenevas, J-L. Hodeau, and M. Marezio

STRUCTURAL AND ELECTRONIC RELATIONSHIPS IN THE HIGH-TEMPERATURE
COPPER-BASED SUPERCONDUCTORS 295
C.C. Torardi, D. Jung, D.B. Kang, J. Ren, and M-H.
Whangbo

SHORT-RANGE ORDERING BY DISPLACEMENT OF T1 AND O ATOMS IN

T1,CaBayCuy0g STUDIED BY PAIR DISTRIBUTION FUNCTION AND

RIETVELD ANALYSIS 309
B.H. Toby, W. Dmowski, T. Egami, J.D. Jorgensen,
M.A. Subramanian, J. Gopalakrishnan, A.W. Sleight

ON THE ORIGIN OF THE STRUCTURAL MODULATION IN THE Bi CUPRATES

AS DERIVED FROM 3d-METAL SUBSTITUTED PHASES 317
J.M. Tarascon, Y. LePage, W.R. McKinnon, E. Tselepis,
P. Barboux, B.G. Bagley, and R. Ramesh

VARIATION OF SUPERLATTICE STRUCTURE OF THE BiZSrZ_XCu06_y

SUPERCONDUCTOR WITH COMPOSITION AND THERMAL HISTORY 329
B.C. Chakoumakos, J.D. Budai, B.C. Sales, and
E. Sonder

PART VII: THEORY

IDENTIFYING THE PAIRING MECHANISM IN HIGH-T¢ SUPERCONDUCTORS 339
J.B. Goodenough, A. Manthiram, and J. Zhou

HOLE CONDUCTORS AND SUPERCONDUCTORS 349
J.E. Hirsch

PART VIII: NEW MATERIALS

EVIDENCE FOR PHONON-MEDIATED COUPLING IN SUPERCONDUCTING

Bag,gKo.4Bi03 357
D.G. Hinks, B. Dabrowski, D.R. Richards, J.D.
Jorgensen, S. Pei, and J.F. Zasadzinski

BARIUM POTASSIUM BISMUTH OXIDE. SYNTHESIS AND PHYSICAL

PROPERTIES. 369
K.C. O0tt, M.F. Hundley, G.H. Kwei, M.P. Maley,
M.E. McHenry, E.J. Peterson, J.D. Thompson, and
J.0. Willis

viii

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson
and Jerry B. Torrance

Frontmatter

More information

COMPARISON OF THE HOLE CONDUCTIVITITES IN CERAMIC CUPRATE

SEMICONDUCTORS AND HIGH-T¢ SUPERCONDUCTORS, AS REFLECTED IN

THE DIFFERENCE BETWEEN OXYGEN AND COPPER MADELUNG SITE

POTENTIALS 377
R.M. Metzger and J.B. Torrance

A NEW CLASS OF OXIDE SUPERCONDUCTOR (Nd, Ce, Sr)ZCu04 383
E. Takayama-Muromachi

ELECTRON-DOPED SUPERCONDUCTIVITY IN CuOp LAYERED COMPOUNDS

WITH NdoCuO4-STRUCTURE 389
H. Takagi, T. Ito, H. Matsubara, H. Watabe, T. Ido
Y. Tokura, and S. Uchida

AUTHOR INDEX 397

SUBJECT INDEX 399

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson

and Jerry B. Torrance
Frontmatter
More information

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



http://www.cambridge.org/9781107410374
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-41037-4 - Materials Research Society Symposium Proceedings: Volume 156:
High Temperature Superconductors: Relationships Between Properties, Structure,

and Solid-State Chemistry

Editors: James D. Jorgensen, Koichi Kitazawa, Jean Marie Tarascon, Mark S. Thompson
and Jerry B. Torrance

Frontmatter

More information

Preface

These proceedings are a refereed summary of the symposium “High Temperature
Superconductors: Relationships Between Properties, Structure, and Solid State
Chemistry” held April 24-28, 1989 at the MRS Spring meeting in San Diego.

In the years following the discovery of superconductivity in doped lanthanum copper
oxide in late 1986 there has been a large, multinational effort in the study of what are
now called “high Tc” superconductors. As a result of this work at least ten discrete
phases of superconducting oxides have been identified. We felt it would be useful to
have a symposium whose focus was to identify and discuss the common structural
features of these oxide superconductors. These proceedings hopefully represent a
state of the art view of the correlations between crystal chemistry and
superconductivity in metal oxide systems.

James D. Jorgensen
Koichi Kitazawa
Jean Marie Tarascon
Mark S. Thompson
Jerry B. Torrance

September, 1989
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