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free atoms, 280
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Globus—Guyot model, 196

Hall coefficient, 78
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stress dependence of, 428
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irreversible magnetization changes, 199
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itinerant electron model, 309
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Landau-Lifschitz-Gilbert model, 206
Langevin function, 107
Langevin theory
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calculation and modelling of, 441
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local pinning fields, 207
localized atomic moments, 301
localized electron model, criticism of, 308
localized electron theory, 301
localized theory of electronic magnetic

moments, 301
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magnetic dipole, 14
magnetic fibers, 346
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of circular coil, 20
definition, 3, 5
generation, 3
due to long conductor, 5
of long thin solenoid, 18
in magnetic materials, 57
numerical methods for calculation of,
29
patterns around conductor, 4
of a short thick solenoid, 25
of short thin solenoid, 24
of two coaxial coils, 22
magnetic field computation, 31
magnetic field, definition of unit, 5
magnetic field as a relativistic effect, 4
magnetic fields, sizes in various situations,
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magnetic flux, energy associated with, 10
magnetic flux leakage, 439
applications of, 441
instruments for automation of, 442
models for, 441
magnetic force microscopy, 74, 145, 448
tip/specimen interactions, 450
magnetic hysteresis, 428
applications in NDE, 429
magnetic imaging, 447
magnetic induction, 9
definition of tesla, 11
lines of, 12
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magnetic properties
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stress dependence of, 427
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.magnetometers, 65

magnetomotive force, 79
magneto-optic disk drives, 407
magneto-optic recording devices, 406
magnetoresistance, 128

colossal, 413

giant, 318
magnetoresistive multilayers, 413
magnetoresistors, 79 -
magnetostatic energy, 146
magnetostriction, 121

at an angle 6 to the magnetic field, 124

field induced, 126 ;

forced, 124

polycrystalline, 126

saturation, 123

single-crystal magnetostriction

constant, cubic, 125
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Maxwell’s equations, 16
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387
NDE, magnetic methods for, 423
nearest neighbour interactions, 232
Neel temperature, 235, 236
Neel walls, 167
neodymium-iron—-boron, 100, 384, 391
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Bragg diffraction peaks, 241
elastic scattering, 241
ferromagnetic scattering, 243
inelastic scattering, 245
magnetic diffraction peaks, 242
paramagnetic scattering, 242
topography, 143
nickel-iron alloys, 337, 352
ninety degree (90°) domain-wall motion,
427 ‘
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non-integral atomic magnetic moments,
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numerical methods for calculation of
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orbital magnetic moment
of atom, 281
of electron, 263
orbital momentum quantum number, 267
orbital wave functions, two electron
system, Heitler-London model,
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order in rare earth solids, 247
ordered magnetism, theories of, 228
ordering temperature, 95, 252
oxygen molecule model for exchange, 296
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classical (Langevin) theory, 223
classical (Weiss) theory, 225
of ‘free’ electrons, Pauli theory, 310
theory of, 217, 223, 225

~ paramagnets, 89, 104

applications of, 106
field dependence of susceptibility, 105
properties of, 104
susceptibility of, 89
temperature dependence of
susceptibility, 105
Paschen—Back effect, 288
Pauli paramagnetism, 310
penetration depth, 58 i
permalioy, 337, 352 :
permanent magnet steels, 376
permanent magnets, 100
applications, 375
materials, 376
properties, 363
comparison, 390
stability, 376
permeability, 11, 46, 92, 136
demagnetizing corrections, 53
differential, 46, 95
initial, 113

relative, 47 ;
permeance coefficient, 369 :

permendur, 354
perpendicular recording media, 100, 406
pinning of domain walls

critical field, 187, 188
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power dissipation due to classical eddy
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Preisach model, 419
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principal quantum number, 267
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quantization
of angular momentum, 269
of electron spin, 276
quantum mechanical exchange
interaction, 294
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1, 267
my, 268
ms, 268
n, 267
s, 267
quantum theory of
electron—electron interactions, 291
electronic magnetic moments, 266
ferromagnetism, 306
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quenching of orbital angular momentum,
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Rayleigh’s law, 117
recording density, 417
recording devices, 395
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flying height, 401
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recording media, 99
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recording process, 409
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" relative permeability, 47

relays, 99, 328

reluctance, 54

remanence, 94, 113, 365, 432

remanence enhanced magnets, 387

residual field, 432

resistance magnetometers, 79

resonance, magnetic, 208

resonance magnetometers, 81

retentivity, 92

reversible magnetization changes, 200

rigid band model of ferromagnetism

(Slater—Pauling), 314

rigid domain-wall motion, 170
initial susceptibility of, 172

RKKY exchange coupling, 318

rotating coil, 67

Russell-Saunders coupling, 285

samarium—cobalt, 100, 382
samarium-~iron-nitride, 383, 389
saturable coil magnetometers, 70
saturation, law of approach to, 117
saturation magnetization, 46, 93, 365
technical, 124, 148
scanning SQUID microscopy, 452
search coil, 66
shielding, magnetic, 356
shielding, multiple, 358
shielding factor, 358
silicon—iron alloys, 330
skin depth, 58
Slater—Pauling ¢curve, 314
soft ferrites, 349
soft iron, 350
soft magnetic materials, 96, 325
a.c. losses, 326
coercivity, 325
hysteresis loss, 326
permeability, 325
saturation magnetization, 326
solenoid
general formula for field of, 27
magnetic field
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of a short thin, 24
optimization of geometry, 26
power considerations, 26
specific heat anomalies at critical
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demagnetizing corrections, 53
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