
VOLUME II

CONTENTS

INTRODUCTION - E.F. BERTAUT................................................................................ XIII

CHAPTER I - J. SIVARDIERE 
SYMMETRY OF MATTER FROM MOLECULES TO CRYSTALS

1.1. Introduction............................................................................... 1
1.2. Symmetry operations................................................................ 1
1.3. Symmetry groups...................................................................... 3
1.4. Point groups............................................................................... 4
1.5. Symmetry of molecules............................................................ 8
1.6. Symmetry of infinite systems.................................................. 8
1.7. Symmetry of polymers............................................................. 9
1.8. Symmetry of periodic surfaces............................................... 11
1.9. Symmetry of crystals................................................................. 15
1.10. The reciprocal lattice................................................................. 19

CHAPTER II - G. HEGER
SINGLE CRYSTAL STRUCTURE ANALYSIS

II.l. Introduction................................................................................ 23
II.2. The contrast variation method............................................... 24
II.3. The H/D problem...................................................................... 31
II.4. Molecular disorder..................................................................... 35
II.5. Electron density analysis.......................................................... 38
II.6. The absolute configuration of non-centrosymmetric

structures.................................................................................... 43
II.7. The phase problem.................................................................... 43
II.8. The anisotropy of anomalous dispersion in X-ray

diffraction................................................................................... 45
II.9. Experimental constraints.......................................................... 48

CHAPTER III - M. SAUVAGE-SIMKIN
SURFACES AND INTERFACES: X-RAY STUDIES

III.l. Introduction............................................................................... 51
III.2. Surface Structural Characteristics............................................. 51
III.3. X-Rays and Surfaces.................................................................. 52
III.4. Diffraction from Surfaces......................................................... 55
III.5. Experimental Set-up.................................................................. 58
III.6. Structural Data Analysis........................................................... 59
III.7. Semiconductor Clean Surfaces and Interfaces....................... 61
III.8. The (001) Surfaces and Interfaces of Elemental and

Compound Semiconductors..................................................... 64
III.9. Surface Roughness..................................................................... 66

http://d-nb.info/941045544


X

III.10. Heteroepitaxy.............................................................................. 67
III.ll. Phase Transitions at Surfaces..................................................... 69
III.12. Conclusion................................................................................... 70

CHAPTER IV - R.K. THOMAS
SURFACES AND INTERFACES: NEUTRON STUDIES 

IV. 1. Neutrons as a Surface Probe................................................... 75
IV.2. Neutron Diffraction from Vapours Adsorbed on Solids. 75
IV.3. Neutron Inelastic Scattering.................................................... 82
IV.4. Neutron Quasielastic Scattering............................................. 88
IV.5. Neutron Reflection..................................................................... 89

CHAPTER V - J. SCHWEIZER
NEUTRON SCATTERING AND MAGNETIC STRUCTURES

V.l. Magnetic structures and propagation vectors..................... 97
V.2. Magnetic structures and neutron scattering cross 

section....................................................................... 99
V.3. Instrumentation.......................................................................... 103
V.4. Determination of magnetic structures................................... 106
V.5. Magnetic structures and magnetic interactions.................... 109
V.6. Classification of the magnetic structure................................. Ill
V.7. Single k and multi k structures................................................ 113
V.8. Nota bene: the phase convention on the Fourier 

component m^....................................................... 115

CHAPTER VI - J. SCHWEIZER 
MAGNETIC FORM FACTORS AND MAGNETIZATION 
DENSITIES

VI. 1. Introduction............................................................................... 119
VI.2. The accurate measurement of the magnetic amplitudes 

with polarized neutrons........................................ 119
VI.3. The Fourier Method: a model free reconstruction............ 120
VI.4. The maximum entropy method and intelligent 

model-free reconstruction..................................... 123
VI.5. Modeling the spin density: the multipolar expansion  127
VI.6. Modeling the spin density: the magnetic wave function. 130

CHAPTER VII - R.A. COWLEY
EXCITATIONS AND PHASE TRANSITIONS 

VII.1. Introduction................................................................................. 137
VII.2. Determination of Phonon and Magnon Dispersion

Relations..................................................................................... 137
VII.3. Interactions between the Excitations....................................... 146
VII.4. Phase Transitions........................................................................ 151
VII.5. Studies of Phase Transitions..................................................... 157



XI

CHAPTER VIII - A.C. WRIGHT
NON-PERIODIC SYSTEMS (AMORPHOGRAPHY)

VIII.1. Introduction................................................................................ 167
VIII.2. Quantification of amorphous solid structures.................... 170
VIII.3. Theoretical outline..................................................................... 172
VIII.4. Experimental techniques.......................................................... 175
VIII.5. Methods of interpretation........................................................ 182
VIII.6. General discussion..................................................................... 192
VIII.7. Conclusions................................................................................. 194

CHAPTER IX - C. JANOT

QUASICRYSTALS
IX.l. Introduction................................................................................ 197
IX.2. Quasicrystallography: the basic principles............................ 197
IX.3. The hyperspace description...................................................... 199
IX.4. The basics for a diffraction approach...................................... 203
IX.5. A recent example of a quasicrystallography study.............  206
IX.6. Conclusion................................................................................... 209

CHAPTER X - D.C. KONINGSBERGER 
STEREO CHEMISTRY AND ELECTRONIC STRUCTURES -XAFS 
SPECTROSCOPY: DATA-ANALYSIS AND APPLICATIONS

X.l. Introduction................................................................................ 213
X.2. EXAFS Data-Analysis................................................................ 214
X.3. Stereo Chemistry: Metal-Support Interaction of Small

Iridium Clusters Dispersed on MgO (An Example of the 
Uniqueness of EXAFS Spectroscopy)..................................... 230

X.4. Determination of The Electronic Structure: White Line 
Intensities of Lj j and Ljjj Edges as Probe for the d-Band 
Density of States of Transition Metals (XANES)................ 235

CHAPTER XI - J.P.POUGET 
LOW DIMENSIONAL CONDUCTORS

XI.l. Definition and examples of ID conductors.......................... 245
XI.2. The Peierls Instability................................................................ 246
XI.3. Fluctuations and Dynamics of the Peierls Chain................  249
XIA. CDW Phase Deformation........................................................... 256
XI.5. Final remarks............................................................................... 259

CHAPTER XII - S. FERRER and J.L. MARTINEZ
LAYERS, MULULAYERS-SUPERLATTICES 

XII.1. Introduction................................................................................ 261
XII.2. Stability of multilayers.............................................................. 262
XII.3. Diffraction from multilayers................................................... 266
XII.4. Examples of multilayered systems......................................... 270
XII.5. Properties of metallic layers, multilayers and

superlattices................................................................................ 272



xn

CHAPTER xni - J. ROSSAT-MIGNOD 
MAGNETIC EXCITATIONS IN HIGH-Tc SUPERCONDUCTORS

Xm.l. Introduction................................................................................ 289
XIII.2. Phase diagram of high-Tc superconductors......................... 290
XIII.3. The inelastic neutron scattering (INS) technique................  291
XIII.4. The insulating AF-states........................................................... 294
XIII.5. The metallic superconducting states...................................... 298
XIII.6. Conclusion................................................................................... 304

CHAPTER XIV - Y. PETROFF
MEASUREMENT OF THE 
ENERGY GAP IN HIGH Tc SUPERCONDUCTORS 
BY ELECTRON SPECTROSCOPIES

XIV. 1. High Resolution Photoemission............................................. 307
XIV.2. High Resolution Energy Loss Spectroscopy.......................... 312
XIV.3. Conclusion................................................................................... 316


