


Contents

11 Coulombslaw. . . ... ................
1.2 Electricfield. . .. ... ... ... .. .......
1.3 Gauss’law . . . . ... ... ... ... ...
14 Potential . . . . . ... ... .. ... ...
1.5  Electrostaticenergy. . . . . ... ... ... .....
1.6 Selected problems. . . . . ... ... ... ......

Potential for simple systems. . . . . . ... ... ......
2.1  Potential for a thin spherical shell. . . . . ... ...
2.2 Potential for an infinitely long wire . . . . . .. ...
2.3  Potential for a circular charged disc. . . . ... ...
2.4 Potential for a charge displaced along the z-axis. . .
25 Dipole . ... ... ...
2.6  Continuous distribution of dipoles. . . . . ... ...
2.7 Quadrupole . . . ... ... ... ... ... ...

2.8  Potential due to a double layer of charges . . . . . . ,

2.9 Conductors and insulators . . . ... .........
2.10 Capacitor . .. ... .. ... ... . ...
2.11 Selected problems . . . . ... ... ... .......

Boundary value problems . . . . ... ... ... ...
3.1 Methodofimages. . .. ... .............
3.2 Boundary conditions for differential equations . . . .
3.2.1 Partial differential equations . . ... ... ..
3.2.2 Uniqueness theorem . ... .. .........
3.3  Solutions of the Laplace equation . . . . . . ... ..
3.3.1 General properties of harmonic functions
3.3.2 Solution in Cartesian coordinates . . . . . . . .
3.3.3 Solution in spherical coordinates . . . ... ..
3.3.4 Circular harmonics . . . . ... ... ......
3.4  Solution of the Poisson equation. . . . .. ... ...
34.1 Green’s function . . ... ... .. ... . ...



viii

3.4.2 Dirichlet boundary condition . . .. ... ... 109
3.4.3 Neumann boundary condition . . . . . . .. .. 114
3.5 Selected problems. . . . ... ... ... ... 117
Dielectrics. . . . . . . oo o e 121
4.1 Electric displacement field . . . . . . ... ... ... 121
4.2 Boundary conditions in dielectric . . . . ... .. .. 128
4.3 Selected problems. . . . ... ... 138
Magnetostatics . . . . . . ... 141
51 Lorentz force. . . . . . . . . . ... ... .. 141
52  Current. . . . ... o e e e 142
5.3  Force on a current due to a magnetic field . . . . . . 144
5.4 Nature of the magneticfield . . . .. ... ...... 150
5.5 Vector potential . . . . . ... ... ... ... ... 152
5.6 Multipole expansion. . . . .. ... ... ... 155
5.7 Magnetization . . . . . .. e 157
5.8 Magnetic field intensity. . . . . ... ... 161
59 Boundary condition. . . . . ... ... 163
510 FaradaysLaw. .. ... ... .. ... ........ 166
511 Inductance. . . .. . . . . ... .. 0 167
5.12 Selected problems. . . . . . ... .. 169
Maxwell’s equations . . . . . ... ..o 171
6.1 Generalization of Ampere’slaw . . . . . . ... ... 171
6.2 Plane wave solution. . . . . . ... ... ... .. .. 175
6.2.1 Polarization . . . . . . . ... ..o 179
6.3 Boundary conditions . . . . ... ... ... 181
6.4 Energy and the Poynting vector . . . . .. ... ... 190
6.5 Gauge invariance of Maxwell’s equations . . . . . . . 195
6.6 Lorentz transformation. . . . .. ... .. ... ... 200
6.7 Covariance of Maxwell’s equations . . . . . ... .. 208
6.8 Retarded Green’s function . . . . . .. ... ... .. 212
6.9 Kirchhoff’s representation . . . . ... ... ..... 218
6.10 Selected problems. . . . . .. ... ..o 222
Wave guides. . . . . . . . . ..o 225
7.1 Boundary conditions . . . .. .. ... 226
7.2  Rectangular wave guide. . . . . .. .. .. ... 231
721 TMWAVES . . v v v v e e e e i e e e 233
722 TEWAVES . . o v v v v v oo e e e e e 235
7.3  Cylindrical wave guide . . . . .. ... . ... ... 237
731 TM WAVES . .« v v v e e e e v e et e e e 240
732 TEWAVES . . o v v v o oo e 242

74 TEM WaVES . « o« v v v e v e e e i e e e e 243



ix

10

11

7.5 Waveimpedance. . . . ... .. ... ... ...... 245
7.6  Attenuation factor in wave guides. . . . . ... ... 246
7.7 Cavity resonators . . . .. ... ... ....... L. 249
7.8 Qfactorofacavity. . ... ............ .. 254
7.9  Dielectric wave guides (optical fibers). . . . . . . .. 256
7.10 Selected problems. . . . ... ... .. ........ 261
Propagation through a conducting medium . . . . ... .. 263
8.1 Boundary conditions . . .. ... ... ... ..... 263
8.2  Reflection at normal incidence. . . . ... ... ... 266
8.3  Reflection at oblique incidence. . . . . . .. ... .. 269
8.4  Reflection from a good conducting surface . . . . . . 275
8.5 Radiation pressure . . . ... ... ... ... .... 282
86 Selectedproblems. . .. ... ... ... ....... 284
Radiation . . . . ... ... ... .. ... .. ... ... 287
9.1  Electric dipole radiation . . . . ... ... ... ... 292

9.1.1 Power radiated by an electric dipole . . . . .. 296
9.2  Magnetic dipole radiation . . . ... ... . ... 297
9.3 Center-fed antennas. . . . ... ... ......... 301

9.3.1 Propertiesof antennas . . . ... ... ... .. 307
9.4  Multipole expansion. . . . . .. ... ... ...... 308
9.5 Behavior of multipole fields . . .. .. ... ... .. 314
9.6 Selected problems. . . . ... ... .. .. ...... 321
Electromagnetic fields of currents. . . . . .. ... ... .. 323
10.1 Lienard-Wiechert potential. . . . . . ... ... ... 323
10.2 Uniform linear motion . . . . ... ... ....... 329
10.3 Method of virtual photons . . . . . .. ... ... .. 337
10.4 Asymptotic values of the fields. . . . . . ... .. .. 341

10.4.1 Dipole approximation .. ... ... ... ... 343

10.4.2 Linear acceleration . . . . ... ... ... ... 346

10.4.3 Uniform circular motion . . . . . ... ... .. 348
10.5 Cerenkov effect . . . .. ... .. ... ... ..... 352
106 Self-force. . . . . . ... ... ... 362
10.7 Selected problems . . . . . .. ... ... ... ... 369
Plasma . . . ... ... ... . ... . 373
11.1 General features of a plasma. . . . . . ... ... .. 373
11.2 Plasma oscillation. . . . ... ... ... ....... 377
11.3 Motion of the positiveions. . . . . . ... ... ... 382
11.4 Effect of a background magnetic field. . . . . . . .. 383
11.5 Faraday rotation . . . ... .. ... ......... 389
116 Alfvénwaves. . . . . . . .. .. ... ... ...... 391

11.7 Collisions. . . . . ... ... . ... e 394



12

13

11.8 Selected problems. . . . ... ... ... ....... 396
Electromagnetic interactions . . . . .. ... ... .. ... 397
12.1 Relativistic Lagrangian description . . . . ... . .. 397
12.2 Motion in a uniform electric field . . . . ... .. .. 408
12.3 Motion in a uniform magnetic field . . . . ... . .. 412
12.4 Motion in crossed fields. . . . .. ... ..... ... 414
12.5 Motion in a slowly varying magnetic field . . . . . . 419
12.6 Anomalous magnetic moment . . . . ... ... ... 424
Scattering and diffraction . . . . . .. ... 431
13.1 Scattering from a perfectly conducting sphere . . . . 432

13.2 Kirchhoff’s approximation . .. . . .. ... ... .. 442






	page1
	page2
	page3
	page4
	page5
	page6

