
LANDOLT-BÖRNSTEIN

GROUP III: Condensed Matter

VOLUME 27
Magnetic Properties of Non-Metallic Inorganic Compounds Based on Transition Elements

SUBVOLUME I1
Orthosilicates

Title Page, Contributors, Preface

List of frequently used symbols and abbreviations

8 Magnetic and related properties of silicates and phosphates 1

8.1 Silicates 1

8.1.1 Orthosilicates 1

8.1.1.1 M2SiO4  (M2  = Be2, Zn2, LiAl, Li2Be, Li4) orthosilicates and related compounds 1

8.1.1.1.1 Crystal structure. Lattice parameters 1

8.1.1.1.2 Electron paramagnetic resonance (EPR) data 8

8.1.1.1.3 Nuclear magnetic resonance (NMR) data 8

8.1.1.1.4 Electrical conductivity 10

8.1.1.1.5 Heat capacity 11

8.1.1.1.6 Dielectric properties 12

8.1.1.1.7 X-ray emission spectra 12

8.1.1.1.8 Optical properties 12

Tables and figures 13

References for 8.1.1.1 29

8.1.1.2 Chiavennite, esperite, larsenite and related silicates 31

8.1.1.2.1 Crystal structure. Lattice parameters 31

8.1.1.2.2 Magnetic properties 33

8.1.1.2.3 Optical properties 33

Tables and figures 34

References for 8.1.1.2 41

8.1.1.3 Olivines, their polymorphs and related silicates 42

8.1.1.3.1 Crystal structure. Lattice parameters 42

8.1.1.3.2 Neutron diffraction data 54

8.1.1.3.3 Magnetizations, magnetic susceptibilities, magnetic ordering temperatures 57

8.1.1.3.4 Nuclear gamma resonance (NGR) data 60

8.1.1.3.5 Nuclear magnetic resonance (NMR) data 63

8.1.1.3.6 Electron paramagnetic resonance (EPR) data 64

8.1.1.3.7 Thermal properties 65

8.1.1.3.8 Electrical resistivity 66

8.1.1.3.9 Dielectric properties 69

8.1.1.3.10 Optical properties 70

Tables 77

Figures 95

References for 8.1.1.3 130

http://dx.crossref.org/10.1007/b89216


8.1.1.4 Calcium and europium containing olivines and related silicates 141

8.1.1.4.1 Crystal structure. Lattice parameters 141

8.1.1.4.2 Neutron diffraction data 149

8.1.1.4.3 Magnetic susceptibility 149

8.1.1.4.4 Nuclear gamma resonance (NGR) data 150

8.1.1.4.5 Nuclear magnetic resonance (NMR) data 150

8.1.1.4.6 Ferroelastic properties 152

8.1.1.4.7 Optical properties 152

Tables and figures 154

References for 8.1.1.4 174

8.1.1.5 Silicate garnets 179

8.1.1.5.1 Crystal structure. Lattice parameters 179

8.1.1.5.2 Magnetic properties 188

8.1.1.5.3 Neutron diffraction data 193

8.1.1.5.4 Nuclear gamma resonance (NGR) data 194

8.1.1.5.5 Nuclear magnetic resonance (NMR) and EPR data 197

8.1.1.5.6 Heat capacity 199

8.1.1.5.7 Electrical resistivity 199

8.1.1.5.8 Raman and infrared data 200

8.1.1.5.9 Optical data. Faraday rotation 202

Tables 206

Figures 222

References for 8.1.1.5 246

8.1.1.6 ASiO4  (A = Zr, Hf, U, Th) and related compounds 254

8.1.1.6.1 Crystal structure. Lattice parameters 254

8.1.1.6.2 Magnetic properties 257

8.1.1.6.3 Nuclear magnetic resonance (NMR) data 257

8.1.1.6.4 Electron paramagnetic resonance (EPR) data 257

8.1.1.6.5 Optical properties 259

Tables and figures 260

References for 8.1.1.6 269

8.1.1.7 Afwillite, vyuntspakhite, kinoite, euclase and related silicates 272

8.1.1.7.1 Crystal structure. Lattice parameters 272

8.1.1.7.2 Heat capacity 275

8.1.1.7.3 Optical properties 275

Tables and figures 276

References for 8.1.1.7 283

8.1.1.8 Al2SiO5  and related structures 284

8.1.1.8.1 Crystal structure. Lattice parameters 284

8.1.1.8.2 Magnetic data 292

8.1.1.8.3 Nuclear gamma resonance (NGR) data 292

8.1.1.8.4 Nuclear magnetic resonance (NMR) data 295

8.1.1.8.5 Electron spin resonance (ESR) data 295

8.1.1.8.6 Thermal properties 297

http://dx.crossref.org/10.1007/b89216


8.1.1.8.7 X-ray absorption spectroscopy 298

8.1.1.8.8 Optical properties 298

8.1.1.8.9 Dielectric properties 301

Tables 302

Figures 315

References for 8.1.1.8 334

8.1.1.9 Sapphirine and related silicates 339

8.1.1.9.1 Crystal structure. Lattice parameters 339

8.1.1.9.2 Nuclear gamma resonance (NGR) data 343

8.1.1.9.3 Optical properties 343

Tables and figures 345

References for 8.1.1.9 354

8.1.1.10 Humite and leucophoenicite groups 355

8.1.1.10.1 Crystal structure. Lattice parameters 355

8.1.1.10.2 Nuclear gamma resonance (NGR) data 359

8.1.1.10.3 Nuclear magnetic resonance (NMR) data 359

8.1.1.10.4 Optical properties 359

Tables and figures 362

References for 8.1.1.10 375

8.1.1.11 Welinite, katoptrite, tritomite and related silicates 377

8.1.1.11.1 Crystal structure. Lattice parameters 377

8.1.1.11.2 Optical properties 379

Tables and figures 380

References for 8.1.1.11 385

8.1.1.12 CaTiSiO5, CaSnSiO5  and related silicates 386

8.1.1.12.1 Crystal structure. Lattice parameters 386

8.1.1.12.2 Nuclear gamma resonance (NGR) data 391

8.1.1.12.3 Nuclear magnetic resonance (NMR) data 391

8.1.1.12.4 Electron paramagnetic resonance (EPR) data 392

8.1.1.12.5 Heat capacity 392

8.1.1.12.6 Dielectric properties 393

8.1.1.12.7 EXAFS and XANES data 393

8.1.1.12.8 Optical properties 394

Tables and figures 396

References for 8.1.1.12 416

8.1.1.13 Cerites and chloritoids 418

8.1.1.13.1 Crystal structure. Lattice parameters 418

8.1.1.13.2 Nuclear gamma resonance (NGR) data 420

8.1.1.13.3 Heat capacity 420

8.1.1.13.4 Optical properties 421

Tables and figures 423

References for 8.1.1.13 435

http://dx.crossref.org/10.1007/b89216


8.1.1.14 Borosilicates and related compounds 436

8.1.1.14.1 Crystal structures. Lattice parameters 436

8.1.1.14.2 Nuclear gamma resonance (NGR) data 442

8.1.1.14.3 Nuclear magnetic resonance (NMR) data 443

8.1.1.14.4 Optical properties 444

8.1.1.14.5 XAFS spectroscopy 444

Tables and figures 445

References for 8.1.1.14 472

8.1.1.15 Uranyl silicates 475

8.1.1.15.1 Crystal structure. Lattice parameters 475

8.1.1.15.2 Nuclear magnetic resonance (NMR) data 477

8.1.1.15.3 Optical properties 477

Tables and figures 479

References for 8.1.1.15 487

8.1.1.16 Thörnebohmites, britholites and related silicates 488

8.1.1.16.1 Crystal structures. Lattice parameters 488

8.1.1.16.2 Magnetic properties 491

8.1.1.16.3 Nuclear gamma resonance (NGR) data 491

8.1.1.16.4 Thermal properties 491

8.1.1.16.5 Optical properties 491

Tables and figures 492

References for 8.1.1.16 504

Contents of further subvolumes of III/27 506

http://dx.crossref.org/10.1007/b89216


http://www.springer.com/978-3-540-56067-8


