Contents

1 Introduction
M. Cardona and G. Gumtherodt

1.1 Survey of Previous Volumes (I-VI) . . .. ...

1.1.1 Contents of Light Scattering in Solids I . ..

1.1.2 Contents of Light Scattering in Solids II. ..
1.1.3 Contents of Light Scattering in Solids 111 . ..
1.1.4 Contents of Light Scattering in Solids IV. ..
1.1.5 Contents of Light Scattering in Solids V. . ..

1.1.6 Contents of Light Scattering in Solids VI . . .

1.2 Highlights and Recent Progress
in Raman Spectroscopy

1.3 Contentsof ThisVolume. . ..................

131 Chapter 2 ... ....... ... .....
1.3.2 Chapter 3

References . . ...

2 Raman Scattering

by Crystal-Field Excitations . . .. .........................

G. Schaack

2.1 Introduction. .......... ... ... i
2.2 Theory of Inelastic Light Scattering
by Electronic Transitions ...................

2.2.1 Basic Relations in Electronic Raman Scattering

2.2.2 The Scattering Tensor .................
2.2.3 Selection Rules for Light Scattering
by Crystal-Field Excitations ............

224 Intensities ... e

2.2.5 Intra-configurational Raman Resonances

2.2.6 Nonlinear Raman Spectroscopy .........

2.2.7 Raman Scattering in Magnetically Ordered Crystals .

2.2.8 Time Resolved Scattering ..............

2.3 Effects of Localized Electron-Phonon Interaction. ........ .

2.3.1 Vibronic States .......................
2.3.2 Jahn-Teller Effects ....................
2.3.3 Resonant 4 f-Electron-Phonon Interaction

39
44
52
58
61
69
72
72
77
86



VI Contents

2.4 Applications. . ... ... i .. 114
2.4.1 Crystal Field Levels in High-T, Superconductors ......... . 114
2.4.2 Crystal Field Studies in lonic and Organometallic Crystals . . 128
2.4.3 Localized Excitations in Semimagnetic Semiconductors. ... . . 137

2.5 ConClUSIONS . . vt e .14

2A APPENAIX ot . . 143
2.A.1 Representations of the Scattering Tensor. ............... .. 143
2.A2 Selection Rules ......... .. 145

RefereNCeS .. i . . 164

3 Brillouin Light Scattering

from Layered Magnetic Structures ........................ .. 174
Burkard Hillebrands
3.2 Introduction. ... ... 174
3.2 Theoretical Background. .....................ciiii.... R Y
3.2.1 Continuum Theory of Spin-Wave Excitations ............. . 178
3.2.2 Magnetic ANisotropies .............c.iiiiiiiiina.. .. . 184
3.2.3 Spin Waves in Single Magnetic Layers. ............... ... . 191
3.2.4 Spin Waves in Magnetic Multilayers ................. ..., . 194
3.2.5 Nonlinear Excitations. .............. ..., ... . 200
3.3 The Light Scattering Cross Section. ...................... < ... . 200
3.4 Instrumentation ............. ... ... 204
3.5 Selected Applications ............... i .. . 208
3.5.1 Determination of Magnetic Anisotropies,
Reorientation Transitions. ..................... ... .. . . 208
3.5.2 Perpendicularly Magnetized Films: Fe/Cu(001) ......... ... . 223
3.5.3 Multilayered Structures With Dipolar Coupling ........ ... . 224
3.5.4 Interlayer Exchange Coupling ....................... ... 232
3.5.5 Systems with Spatial Inhomogeneities ................ . ... . 242
3.5.6 Light Scattering from Microwave Excited Spin Waves . .. ... . 253
3.5.7 Spin Waves in Corrugated and Patterned Films ........ ... . 254
3.6 Conclusions and Outlook ................ .. .o, ..., . 256
ReferenCes . ..o C..e. . 269



