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Abraham model with spin, 121 Cook estimate, 273
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canonical commutation relations, 154 extended charge model, 33
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center manifold, 93 Fermi—Walker transport equation, 23
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g-factor, 242, 322 experimental, 77

Gibbs measure, 195 longitudinal, 47

GNS construction, 286 negative bare, 75, 78

Gross transformation, 307 transverse, 47

ground state velocity-dependent, 71
energy, 262 mass renormalization, 38, 311, 312, 317
existence, 204 matrix-valued symbol, 228
localization, 269 Maxwell equations, 9
perturbative, 317 Maxwell-Lorentz equations, 9, 61, 100, 150
uniqueness, 192, 203, 208 Maxwell-Lorentz equations

gyromagnetic ratio, 120, 125, 239, 322 homogeneous, 9

inhomogeneous, 9, 11

H-stability, 327, 334 mean square displacement, 190

Hamiltonian memory equation, 81, 251
Coulomb, 333 metric tensor, 22
Darwin, 332 Minkowski space-time, 22
effective, 46, 71,91, 234 moment of inertia
function, 13 effective, 120

harmonic oscillator, 180 nonrelativistic, 28

Heisenberg equations of motion, 159 Moyal product, 231

helicity, 168 mutual force, 131

Hilbert space, 161
N-level system, 248

infrared photons, 301, 304 Nakajima—Zwanzig projection, 251
ionization energy, 165 near-field, 12
Nelson Hamiltonian, 305
Kato—Rellich theorem, 162 Newton’s equations of motion, 12, 150
KLMN theorem, 162 Newton—Lorentz equations, 13
KMS condition, 284 nonrelativistic limit, 133
nonrelativistic QED, 36, 335

Lagrangian

Abraham, 13 operator-valued, 228

classical, 180 orbital motion, 239

Coulomb, 136 Ornstein—Uhlenbeck process, 182

Darwin, 137

effective, 46, 91 partition function, 140, 187, 194

rotational, 28 Pauli master equation, 255
Lamb shift, 321 Pauli-Fierz Hamiltonian, 124, 149, 155, 161, 186
Landau-Lifshitz equation, 108 Peierls substitution, 225, 230
Larmor’s formula, 40, 101 Penning trap, 107, 111
laser pulse, 115 photon mass, 205
limit of zero bare mass, 51 point charge, 37
Lindblad generator, 254 point charge limit, 75, 308, 313
line shape, 267, 321 Poisson bracket, 231
Liouvillean, 250, 254, 281 positivity improvement, 191
Liénard-Wiechert field, 11, 19, 101 post-Coulombic corrections, 134
local energy norm, 59 Poynting vector, 55
long time behavior, 54 pull-through formula, 201
Lorentz force, 12, 81
Lorentz gauge, 27 quantized electric field, 155
Lorentz model, 17, 22, 48, 51 quantized Maxwell field, 155
Lorentz—Dirac equation, 106 quantized vector potential, 155
Lorentzian, 267 quantum master equation, 252, 263

quasi-static limit, 331
macroscopic scale, 69

magnetic moment, 120, 240 radiated energy, 56

mass radiation damping, 55, 116, 128, 254
bare, 47 radiation field, 12
bare gyrational, 28, 50 radiation reaction, 35, 85, 92
effective, 47, 190, 205, 316 Rayleigh scattering, 62, 269
effective gyrational, 120 reference Hilbert space, 233
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regularization, 15

relativistic QED, 243
relativistic units, 166
relaxation, 273, 279, 287, 295
renormalization, 157
repelling eigenvalue, 96
representation, 281

resolvent, 260

resonance, 257, 259, 266
retarded field, 10, 38

retarded interaction, 130
rotational equations of motion, 122
runaway solution, 39, 78, 93

scalar wave field, 304

scattering theory, 61, 268

Schott energy, 92, 109
Schrodinger equation, 222, 282
Schrodinger representation, 153, 185
self-adjointness, 161

self-energy, 310, 313

self-force, 81, 131

semiclassical limit, 236

single photon approximation, 173
singular perturbation theory, 93
slow variation, 66

soft photon bound, 202

soliton manifold, 59, 68
space-adiabatic limit, 224
spectral gap, 230

spin, 51

spin dynamics, 119

spin motion, 238, 242
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stability of matter, 326

statistical mechanics, 139, 177, 255
stiffness, 188

stochastic integral, 180

Taylor expansion, 83

thermal equilibrium, 283

thermal perturbation theory, 283, 297
time-adiabatic theorem, 221

total angular momentum, 122, 168
total momentum, 45, 167

tracking dynamics, 98

transverse delta function, 155
transverse projection, 154

two-fold degeneracy, 216

ultraviolet cutoff, 164, 167, 243, 300
uniqueness of solutions, 22

velocity bound, 89
Vlasov-Maxwell equations, 138

wave operator, 272

wave packet, 238

weak coupling theory, 250, 297

Weyl algebra, 270

Weyl quantization, 228, 234
Wheeler-Feynman electrodynamics, 41
Wick order, 181

Wiener condition, 55, 57, 255, 297
WKB wave function, 238

zero-point energy, 156
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