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Relaxation models, 49 
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Beam pulse, 279 
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Fibers, 664, 668, 671 
Fibrous reinforcement, 548, 664 
Fick's laws 

First law, 70 
Second law, 71 

Fillers, 80, 91, 166, 204, 226, 599, 
686, 688 

Film dielectrics, 107, 578 
Cuprous oxide, 582 
Silicon dioxide, 26, 107-112, 530 
Silicon nitride, 26, 578, 579 
Titanium dioxide, 573 
Titanium pentoxide, 581 
Zinc sulfide, 578 

Film thickness effect, 112 



706 ELECTRICAL PROPERTIES, PART A 

Flakes 
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Flow fields, 228, 229 
Fluorite, 577 
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Electrodes, 653, 681 

Gunn oscillations, 279 
Gypsum, 522 
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Htickel-Debye theory, 73 
Humidity 

Conditioning, 682 
Effect, 326, 681,683 
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Hydrogen 
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Bonding, 122, 137, 139, 211, 213, 

258, 387 
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Index of refraction, 18 

Complex, 29 
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Inhomogeneities, 57 
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Interfacial polarization, 61, 64, 65, 
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Intrinsic electric strength, 371, 447, 

448, 451,456 
Ion 

Alkali, 25, 70, 97 
Interstitial, 26, 102 
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Oxygen, 44 
Positive, 8 
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Sodium, 25, 44, 81, 100, 107-112 
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Ionization 
By collision, 446, 461,467 
Energy, 453, 454 
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Isokeraunic level, 358 
Isotropic materials, 142 
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Joule heating, 290 
Jump 

Distance, 40, 41, 45, 46, 313, 335 
Probability, 40, 107, 289 
Rate, 292 

Jumps 
Dipole, 43, 78 
Direction of, 46 
Ionic, 43, 78, 89 
Molecular, 52 
Of side branches, 52 
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Kaolin, 563 
Kirkwood equation, 22 
Kramers-Kronig relation, 301 
Kriegler-Bartnikas model, 109, i10 
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Lamella, 21 
Lamellar 

Surface, 498 
Thickness, 137, 140, 141, 

149, 156, 179, 191, 195 
148, 
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Laminates, 558, 676, 681 
Specifications for, 678, 679 

Langevin function, 10 
Lattice 

Constant, 504 
Scattering, 288, 319 

Lead chloride, 466 
Leakage current, 650, 656 
Lexan (see Polycarbonate), 121 
Lichtenberg figures, 356 
Lichtenecker rule, 104 
Life expectancy for cables, 432-434 
Light 

Emission, 471,472 
Pulse, 279 

Liquid electrodes, 508 
Local mode motion, 196 
Loss 

Angle, 172 
Factor, 33, 34 
a-Peak, 187, 192 

M 

Machine insulation, 689, 691 
Magnesia, 548, 574 
Magnesium oxide, 56, 100, 525, 541, 

543, 548 
Main chain, 93 
Martensite, 522 
Mass absorption coefficient, 629, 
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Maximum stress, 460 
Maxwell-Garnett equation, 284 
Maxwell stress, 377 
MeKeown specimens, 490, 505-507 
Mean free path, 250, 286 
Mechanical damage, 358 
Melamine formaldehyde, 172 
Melting 

Index, 592 
Point of polymers, 216, 221 

Mercuric oxide, 527 

Metallic 
Oxides, 325 
Powders, 323 

Metal-polymer-metal cell, 324 
Metamorphism, 549 
Meyer-Neldel rule, 310 
Mica, 543, 559, 561, 689 

Muscovite, 543, 547, 689 
Papers, 690, 692 
Phlogopite, 548, 549 
Ruby, 543 
Structure of, 546, 548 

Microscopy, 130 
Electron, 130, 146, 148, 150, 155, 

166, 226 
Optical, 146, 150 
Transmission electron microscopy 

(TEM), 150 
Mixing rules, 103, 669 
Mobile additives, 359 
Mobility, 56, 256, 260, 274, 276, 

279, 280, 282, 291, 300, 320, 
336 

Along surface, 326, 327 
Electronic, 286 
Fast, 281 
Field-dependent, 305 
Ionic, 81, 88, 101 
Slow, 318 

Mohs hardness scale, 538 
Moisture effects, 93, 383, 404, 502, 

670, 681,682, 684 
Molal voltage stabilization, 394, 397 
Molecular 

Binding, 502 
Branching, 123, 145, 157 
Chain backbone, 52 
Chains, 311 
Cooperative motion, 266 
Cross-links, 157, 168 
Folding, 129, 142, 145 
Motion, 266, 492, 497 
Orientation, 52, 188 
Oxygen, 258 
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Rotation, 52, 188 
Segments, 20 
Side groups, 52 
Structure, 15, 20, 21, 25 
Weight, 122, 123, 125, 144, 157, 

215, 221,585, 592 
Molecules 

Excited, 277 
Polar, 9 
Thermal movement, 14 

Moment 
Average, 10 
Induced, 8, 31 
Of dipoles, 8, 13, 15, 21 

Monomers, 208, 583 
Morphological 

Effects, 144, 226 
Structure, 224, 228, 229, 233 

Morphology, 310, 314, 448, 468, 492 
Mylar (see Polyethylene terephthal- 

ate), 121 
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Nachwirkungskonstante, 63 
Natural rubber (see cis-polyiso- 

prene), 121, 157, 175 
Needle electrodes, 221 
Neutrons, 625 
Newton's law, 472 
Niederdruckpoly~ithyten, 331 
Nitric oxide, 302 
Nitromethane, 19 
n-type material, 268, 269 
Nucleation, 140, 144, 145, 150, 153, 

156, 157, 166 
Nylon 6, 121 
Nylon 66, 121, 122, 172, 207, 324, 
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O'Dwyer theory, 476 
Onsager 

Enhancement, 291 
Equation, 21 

Mechanism, 306, 317, 334, 337 
Probability, 305 
Solution, 295, 296 

Organic dyes, 165 
Orientation 

Correlation, 22 
Dipole, 19, 74, 95 
Hindrance to, 20, 52 

Osmium tetroxide, 152, 165 
Oxidation, 92, 94, 187, 263, 326, 

333 

P 

Partial discharge effects, 275, 367, 
379-391 

Particle agglomeration, 676 
Pellat-Debye equation, 173, 174, 

175, 177 
Periclase, 570 
Permittivity, 5, 15, 241 

Imaginary, 42 
Real, 42 
Static, 5, 10, 11 

Perovskite, 522, 575 
Phase velocity, 29 
Phenolic resins, 606 

Phenol formaldehyde, 608 
Structure of, 606, 607 

Phonon 
Acoustic, 256 
Optical, 256 

Phosphors, 522 
Phosphorus pentoxide, 56 
Photoconduction, 249, 250, 271, 

272, 317, 631 
Photoelastic deformation, 488 
Photoelectric effects, 331 
Photoexcitation, 304 
Photoinjection, 271,272, 281,317 
Photon, 307 

Stimulated current, 260, 315 
Piezoelectricity, 317, 323, 330 
Planck's constant, 39, 55, 297 
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Plasticizer, 96, 331,336, 598 
Plexiglas (see Polymethyl methacry- 

late), 121 
Poisson's equation, 72, 268, 283 
Polar groups, 92, 95 
Polarizability, 6, 9, 27, 241 

Atomic, 14, 18, 21, 31 
Bond, 243 
Complex, 31 
Deformation, 14 
Electronic, 8, 14, 18, 21, 35 
Polarization, 6, 11, 15, 19, 34, 41 
Atomic, 32 
Deformation, 22 
Electronic, 32 
Energy, 241,243, 250 
Saturation value of, 36 

Polaron 
Acoustic, 256, 257, 289 
Band, 256 
Hopping of, 288 
Optical, 256 
Theory, 274 

Polyacetylene, 208, 209 
Polyamide, 132, 135, 137, 142, 204, 

211, 337, 601,631 
Polybutadiene, 121, 455, 456, 480, 

495 
Poly(e-caprolactone), 121 
Polycarbonate, 96, 97, 121, 172, 

274, 337, 605, 608 
Polychlorotrifluoroethylene, 189, 

192, 194, 195, 212, 214, 216, 
336, 631 

Polydiacetylene, 137, 209 
Polydimethyl siloxane, 631 
Polydispersity, 585, 586 
Polyester, 120, 121, 125, 127, 132, 

135, 167, 172, 192, 196, 600, 
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Cloth, 689 
Polyethylene, 16, 52, 90, 95, 96, 121, 

131-133, 135, 140, 142, 144, 

152, 164, 170, 172, 176, 188, 
192, 205, 207, 208, 214, 221, 
244, 245, 247, 248, 258, 263, 
276, 281, 322, 355-391, 446, 
457, 467, 468, 469, 481, 482, 
490, 499, 590, 631,645 

Branching in, 590 
Chlorinated, 455-457, 493 
Cross-linked, 91, 92, 94, 206, 221, 

222, 228, 229, 451, 594 
High-density, 90, 121, 125, 221, 

260, 309, 331 
Irradiated, 489 
Isotactic, 449 
Linear, 598 
Low-density, 90, 121, 185, 259, 

309, 331 
Oxidized, 260, 331 
Terephthalate, 121, 152, 192, 195, 

212, 214, 216, 263, 513, 601 
Polyimide, 602, 608 

Films, 482, 484 
Polyisobutylene, 455 
Polymerization, 120, 583 

Branching, 120 
Chain reactions, 120, 123, 127, 

583, 584 
Condensation, 583, 584 
Cross-linking, 120 
Degree of, 122, 214, 583 
Step-growth, 120, 583, 584, 600, 

608 
Polymers, 20, 21, 23, 86, 119, 123, 

248, 271,280, 318, 582 
Blends of, 161 
Chain entanglement of, 23 
Chain-growth in, 590 
Conjugated, 137, 208, 209 
Cross-linked, 125 
Foamed, 167 
Helix form of, 132, 135 
Isotactic, 132 
Properties of, 593 
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Semicrystalline, 221 
Single crystals of, 311 
Structure of, 583 

Polymethyl methacrylate, 88, 121, 
172, 195, 309, 355, 455, 469, 
631,637 

Trees in, 371 
Polymorphs, 531,539 
Poly(N-vinyl carbazole), 215 
Polyphenylene oxide, 172 
Poly(p-phenylene), 209 
Polypropylene, 121, 132, 137, 172, 

221,498, 593, 595, 637 
Oxide of, 196 

Polystyrene, 281, 335, 495, 631,637, 
645, 649 

Acetate, 455 
Polysulfone, 172 
Polysulfer nitride, 209 
Polytetrafluoroethylene, 172, 264, 

598, 631,637, 645 
Polyurethane, 122, 128, 167, 204 
Polyvinyl 

Acetate, 279, 455, 631 
Alcohol, 455 
Carbozole, 631 
Pyrolidone, 631 

Polyvinyl chloride, 8, 95, 121, 159, 
172, 195, 216, 495, 496, 593, 
595, 631 

Carbon loaded, 324 
Structure of, 9, 597 

Polyvinylidene chloride, 631 
Poole equation, 292, 312 
Poole-Frenkel 

Coefficient, 294, 313 
Effect, 280, 291, 295, 296, 300, 

313, 330, 451,461,470, 482 
Porcelain, 101-103, 563, 681 

Mullite phase in, 563-565 
Phase diagram of, 566 
Properties of, 564 
Structure of, 564, 565 

Positive feedback, 451,475, 487 
Positron, 322 
Potash feldspar, 548 
Potassium 

Bromide, 453, 456 
Chloride, 458, 466, 478, 479, 503 
Fluorosilicate, 548 
Iodide, 16 
Oxide, 56 

Potential 
Barrier, 40, 43, 83 
Energy distribution, 46 
Well model, 40, 41, 43 

Pressure dependence, 334 
Prestressing, 467, 469 

d-c, 467 
Proton, 337 
p-type materials, 268, 269 
Pulsed excitation, 281 
Pyrene, 86 
Pyrex, 548 
Pyroceram, 572 
Pyroelectric 

Coefficient, 317 
Materials, 315-317 
Method, 321 
Response, 323 

Pyroxene, 527, 533 

Q 

Quantum 
Energy, 306, 322 
Mechanics, 54 
Of light, 330 
Yield, 307 

Quartz, 530, 536, 538, 563 
Amethyst, 531 
Fused, 537 
Glass, 537 
Rose color, 531 
Smoke color, 531 

Quenching, 468 
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R 
Radiation 

At reactors, 621,622 
Damage, 620 
Effects on breakdown, 657 
Effects on permittivity, 658 
Effects on tan ~, 658 
Environments, 621 
Exposure to, 628 
Induced oxidation, 620 
Interaction of, 625 
Permanent effects, 619, 631, 632, 

650, 651 
Source, 644 
Temporary effects, 619, 632, 650 

Raman effect, 322 
Recessed specimens, 505 
Recombination 

Center, 320 
Electron-hole, 320 
Time, 280 

Recrystallization, 221 
Reinforcing 

Materials, 665, 676 
Relaxation mechanisms, 221 

u-Process, 52, 53, 90, 92, 95, 96, 
186, 192, 198, 220 

/3-Process, 52, 90, 95, 96, 186, 
192, 198 

~-process, 96, 97, 186, 192 
~/-process, 96, 97, 186, 192 
Secondary, 52 

Relaxation times, 35, 39, 42, 48, 51, 
75, 106, 107, 174, 176, 182 

Distribution of, 43, 49, 75, 76, 98 
Repeat unit, 582 
Reorientation effects, 93 
Residual stresses, 227 
Resins, 663, 676 
Resistance, 58 
Resistivity 

a-c, 88 
d-c, 666 
Surface, 681 

Rods, 668 
Rose model, 318 
Rubber, 80, 222, 227, 589 

Ebonite, 613 
Ethylene propylene, 80, 91, 92, 95 
Gutta percha, 613 
Natural, 611 
Neoprene, 614, 615 
Nitride, 614 

Rubidium chloride, 503 
Rutile structure, 574 

S 

Samica process, 690 
Scandium 

Chloride, 529 
Oxide, 56 

Scattering 
By amorphous phase, 143 
By crystalline phase, 143 
Cross-section, 286 
Of light, 148, 149 
Of X-rays, 149 

Schatzki's model, 52 
Schottky 

Barrier, 269 
Emission, 79, 83, 298, 300, 451, 

461,463, 464 
Mechanism, 79, 83, 313, 315 
Plot, 332 
Potential, 307 

SchrSdinger's equation, 54, 255 
Seebeck coefficient, 335 
Semiconduction, 206 
Semiconductor, 289, 522 

Amorphous, 289 
Impure, 268 
Metal-oxide, 302 

Semicrystalline polymers, 310 
Shallow traps, 108-110, 285, 297, 

306 
Shock waves, 492 
Shrinkage volume, 665 
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Silanes, 430 
Silica, 56, 567 
Silicon 

Carbide, 537-539 
Dioxide, 24, 107-112, 445 
Electrodes, 108 
Monoxide, 460, 462, 476 
Nitride, 26, 578, 579 

Silicones, 603, 608 
Structure of, 604, 605 

Silicone rubber, 172 
Silver electrodes, 654, 656 
Sodium 

Chloride, 17, 458, 459, 463, 543 
Ions, 25, 45, 100, 107-112 
Monoxide, 56 
Oxygen couplet, 25 

Solid-liquid transition, 20 
Space charge, 69, 72, 74, 98, 100, 

106, 302, 451, 461, 464, 476, 
495, 512 

Distortion by, 313 
Distribution of, 304 
Field, 308, 322 

Specimens for treeing, 378, 379 
Spherulites, 144-146, 148, 149, 153, 

157, 195, 222, 499, 587 
Boundaries of, 212, 221,500 
Size of, 212 

Spinel, 522, 567, 570 
Split Faraday cup, 278 
Stained water trees, 358, 359, 416 
Stannic oxide, 56 
Stark effect, 322 
Steatite, 101-103, 567, 568 
Step-growth polymers, 608 
Stereoisomers, 124 
Stoichiometry, 551 
Strain amplitude, 692 
Stray currents, 650 
Streamer breakdown, 371 
Stress 

Concentration, 371-374 
Enhancement, 372, 373 

Grading paint, 691 
Relief, 507 

Structural representations 
Atactic, 596 
Close-packed, 522, 524 
Cubic, 524 
Hexagonal, 524 
Isotactic, 596 
Nets, 522, 523 
Polyhedral, 522, 526 
Syndiotactic, 596 

Structures 
Lamela, 486 
Metal-oxide-silicon (MOS), 107- 

112, 464 
Styrene-hexylmethacrylate, 272 
Styrofoam (see Polystyrene), 167 
Sub-bands, 244, 247, 249 
Substrate, 271 
Sulfide capture sheath, 391 
Surface 

Charge, 322 
Contacts, 650 
Free energy, 141 
Resistivity model, 328 
State effect, 318 
Traps, 326 

Suspensions, 668 

T 

Talc, 562, 563, 567 
Tapes, 689 
Teflon, 264, 593, 598 
Temperature 

Effect, 82, 92, 176, 220, 455, 456, 
482, 483, 486, 506, 636, 640- 
645, 676 

Of degradation, 598 
Tetrafluoroethylene hexafluoropro- 

pylene, 329 
Tetrahedral holes, 524 
Thermal 

Agitation, 70 
Excitation, 251 
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Expansion coefficient, 664, 665 
Instability, 473,476 
Runaway, 474 

Thermalization length, 305 
Thermally stimulated 

Current experiments, 261,314, 321, 
324 

Current peaks, 260, 265, 266, 278, 
333 

Depolarization current, 260 
ol-Peak, 264 
p-Peak, 264 

Thermoelectrets, 264 
Thermoluminescence, 263 
Thermoplastic polymers, 119, 586 
Thermosetting polymers, 120 
Thermosetting resins, 606, 690 
Thickness dependence, 107-112, 

302, 313, 460 
Thin films, 53, 55, 83, 107-112 
Thorium dioxide, 577 
Time constant, 62, 63 
Tip-up (of tan/~), 693 
Titania, 573, 574 
Titanium 

Bromide, 529 
Pentoxide, 56, 101,581 

Townsend a-process, 458 
Transit time, 276, 279-281 

Mean free, 286 
Transition 

Metal oxides, 53, 55, 83 
Phenomena, 494 
Probability, 45, 47 

Translational effects, 14 
Transmission line, 671 
Trap 

Concentration, 297 
Density, 265, 271,290, 320 
Depth, 255, 257, 262 
Distribution, 257, 320 
Donorlike, 294 
Site, 263,332 

Trapped charge detection, 321 

Trapping 
Level, 254, 257, 258, 262, 280, 304 
Lifetime, 320 

Trees, 220, 355-435, 447, 470, 500 
Bow ties, 220, 221, 355, 364, 366- 

370 
Branching, 358, 371 
Bush type, 220, 358 
d-c induced, 378 
Dendrites, 356-358 
Electrical, 227, 355, 358-360, 362, 

371-403 
Electrochemical, 364-368 
Impulse-induced, 377 
Occurrence, 358-371 
Vented, 390 
Water, 229, 360-364, 370 

Triboelectric charging, 330 
Tributyl phosphate, 631 
Triple extrusion, 392, 399 
Tungsten oxide, 56 
Tunneling effect, 53, 56, 84, 85, 271, 

272, 297, 301 
Two-layer dielectric, 61-65, 671 

U 

Ultraviolet 
Absorbers, 165 
Light, 214, 249, 271,308, 322 
Photoeffects, 325 

V 

Vacuum system, 656 
Valence 

Band, 53, 83, 244, 247, 248 
Electrons, 247 

Vanadium 
Pentoxide, 56 
Trichloride, 529 

Vibration 
Effects, 692 
Frequency, 40, 45 

Vinyl chloride, 17 
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Vinylidene chloride copolymers, 631 
Viscoelasticity, 589 
Voids, 449, S01 
Voltage 

Effects, 676 
Endurance, 692 
Gradient, 33 

Volume 
Fraction, 285 
Resistivity, 212 

von Hippel criterion, 452 
von Schweidler behavior, 302 
Vulcanization, 125, 599, 613 

W 

Wagner 
Effect, 61, 64, 198, 301, 302, 321, 

674, 675 
Equations, 285 

Walden trapping model, 314 
Water 

Adsorption, 101,326, 329 
Films, 681 
Immersion, 681 

Water treeing, 65, 355, 358, 403-435 
Bow ties, 358, 367, 410 
Conductivity effect, 429 
Frequency effects, 427-428 
Growth rate, 412-429 
Inhibition, 429-432 
Moisture vapor permeability, 403 
Mechanisms of failure, 404-412 
String of beads, 359, 407 

Temperature effects, 428-429 
Vented, 358-361 

Wave function, 54, 55, 244, 253,269 
Weak link effect, 448 
Williams-Landel- Ferry equation, 

266, 497 
Work function, 83, 263, 269, 301, 

317, 375-382, 462 
Wurtzite structure, 539, 542, 576, 

578 

X 

X-ray, 263,531,625 
Diffraction, 263 
Dosimeters, 304 
Fluorescence, 167 
Irradiation, 323 
Small-angle scattering, 496 

Y 

Young's modulus, 487 

Z 

Zinc 
Oxide, 100 
Selenide, 540 
Sulfide, 540, 578 

Zinc-blende structure, 539, 578, 570 
Zircon, 570, 571 
Zirconia, 56, 572, 574 

Fluorite structure, 572, 573 




