Contributors to Volume 2

Articles Planned for Future Volumes
Contents of Volume 1

Preface

CHAPTER 1: STRUCTURAL CHEMISTRY OF HIGH T

CONTENTS

SUPERCONDUCTORS

B. Raveau, C. Michel and M. Hervieu
Laboratoire de Cristallographie, Caen Cedex, France

Introduction
The La2CuO4-Type Oxides

The YBa2Cu307-s-Type Oxides

Bismuth and Thallium Superconductive Oxocuprates

Oxygen Non-Stoichiometry, Mixed Valence and Superconductivity

References

CHAPTER 2: HIGH PRESSURE STUDIES
R. J. Wijngaarden and R. Griessen
Vrije Universiteit, Amsterdam, The Netherlands

Introduction

Some Useful Formulae
High Pressure Apparatus
High Pressure Properties
High Pressure Synthesis

Selection of Theoretical Models by Means of High Pressure Experiments

Future Work
References

CHAPTER 3: NUCLEAR RESONANCE STUDIES
YBa2Cu3Ox and TI2Ba2Ca2Cu3010+x

IN

R. Vijayaraghavan, A. K. Rajarajan and L. C. Gupta
Tata Institute of Fundamental Research, Bombay, India

Introduction

Basic Principles of NMR and NQR
Instrumentation

NQR in YBa2Cu307-x Materials
NMR of 205T12Ba2Ca2Cu3010
References

Xiii

vii

X1

(=0 SN

10
18

29
30
32
35
55
59
70
72

79
80
83
85

88
92



CHAPTER 4: THERMAL PROPERTIES OF HIGH TEMPERATURE

SUPERCONDUCTORS
E. Gmelin

Max-Planck-Institut fur Festkorperforschung, Stuttgart, FRG

Introduction

Specific Heat
Thermal Expansion
Thermal Conductivity
Conclusions
References

CHAPTER 5: PHONONS IN HIGH Tc SUPERCONDUCTORS

S. Mase
Kyushu University, Fukuoka, Japan

Introduction

Phonon Structure

Sound Velocity, Attenuation and Related Phenomena
Electron-Phonon Interaction and Superconductivity
References

95
97
114
118
122
123

129
131
150
164
168

CHAPTER 6: A REVIEW OF THE PREPARATION AND STRUCTURE
OF Bi-Sr-Ca—-Cu-O SUPERCONDUCTORS AND Pb-SUBSTITUTED

PHASES

P. Bordet, J. J. Capponi, C. Chaillout, J. Chenavas

Laboratoire de Cristallographie, Grenoble, France
A. W. Hewat

Institut Laue-Langevin, Grenoble, France
E. A. Hewat
CEA, IRDI, D. LETI, CENG, Grenoble, and

Laboratoire de Cristallographie, Grenoble, France
J. L. Hodeau

Laboratoire de Cristallographie, Grenoble, France
M. Marezio

Laboratoire de Cristallographie, Grenoble, France

and AT. & T. Bell Laboratories, New Jersey, U.S.A.

Introduction

Preparation of Bismuth Cuprate Superconductors

X-Ray and Neutron Structure Refinements

Electron Microscopy of Bi2Can-1Sr2CunO2n+4
Substitution of Lead in Bismuth Cuprate Superconductors
Conclusions

References

Xiv

171
173
177
183
188
193
194



CHAPTER 7: ANISOTROPIC SUPERCONDUCTING AND NORMAL
STATE TRANSPORT PROPERTIES OF HTSC SINGLE CRYSTALS

Y. Iye
The University of Tokyo, Tokyo, Japan

Introduction

Normal State Transport Properties

Anisotropic Superconducting Properties and Low Dimensional Aspect
Concluding Remarks

References

CHAPTER 8: MULTIPLE HETEROEPITAXIAL GROWTH
OF HIGH Tc SUPERCONDUCTORS
T. Kobayashi
Osaka University, Osaka, Japan

Introduction

Hetero-epitaxial Growth of LniBa2Cu30y System and Interface Problems
YBaCuO/MgO/YBaCuO Epitaxial Double-Heterostructure Formation
References

CHAPTER 9: COPRECIPITATION ROUTE TO CERAMIC
SUPERCONDUCTORS
P. Pramanik, B. K. Raul, S. Chakrabarti, S. Biswas,
D. Bhattacharya and K. L. Chopra
Indian Institute of Technology, Kharagpur, India

Introduction

Powder Synthesis
Result and Discussion
Conclusions
References

CHAPTER 10: MICROWAVE ABSORPTION STUDIES IN
HIGH T SUPERCONDUCTING OXIDES
M. D. Sastry
Bhabha Atomic Research Centre, Bombay, India

Introduction

Microwave Techniques in the Synthesis of Samples

Microwave Methods for the Detection of Superconducting Transitions
Direct Detection (With No Field Modulation)

Mechanism of Low Field Absorption

Summary

References

XV

199
200
209
218
219

225
226
235
239

241
241
246
252
253

255
256
256
258
264
267
268



CHAPTER 11: X-RAY SPECTROSCOPIC STUDY OF HIGH
TEMPERATURE SUPERCONDUCTORS
K. B. Garg
University of Rajasthan, Jaipur, India

Introduction 271
XANES and EXAFS Techniques 272
Mizxed Valence of Copper? 280
The Cu3* Controversy - Another Viewpoint 281
Cu K XANES in YBa2Cu3O7-y 285
Symmetry of the Ligand Hole 294
Doped Materials 297
References 299

CHAPTER 12: NORMAL AND SUPERCONDUCTING PROPERTIES
OF THE NEW HIGH Tc OXIDES AND THE PHONON-PLASMON

MECHANISM OF SUPERCONDUCTIVITY

V. Z. Kresin
Lawrence Berkeley Laboratory, Berkeley, CA, U.S.A.
H. Morawitz
IBM Almaden Research Center, San Jose, U.S.A.

Introduction 305
Normal Properties 306
Origin of High Tc: Phonon-Plasmon Mechanism 310
Summary and Conclusion 314
References 314

CHAPTER 13: MAGNETIC PAIRING AND SUPERCONDUCTIVITY
K. Huang
Massachusetts Institute of Technolgy, Cambridge, U.S.A.

Magnetic Pairing of Holes 317
The Statistics of Holes 319
Schrodinger Equation for Holes 320
A Simplified Model 323
Bose-Einstein Condensation and Superconductivity 325

References 327

Xvi



CHAPTER 14: LOW DIMENSIONALITY ASPECTS OF HIGH

TEMPERATURE SUPERCONDUCTORS
S. N. Behera
Institute of Physics, Bhubaneswar, India

Introduction

Why are the Pure Materials Insulators?

Effect of Doping and a Model for HTSC

Charge or Spin Density Wave State and
Superconductivity

The Resonating Valence Bond and Superconductivity

Conclusion

References

CHAPTER 15: THEORY OF HIGH TEMPERATURE
SUPERCONDUCTIVITY
C. M. Srivastava
Indian Institute of Technology, Bombay, India

Introduction

Electronic Structure and Electrical Transport
Hamiltonian for the Superconducting Phase
Conclusion

References

SUBJECT INDEX

xvii

329
330
332

333
342
346
348

353
354
357
358
359

361



