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15.2.7 Direct Construction of Poincaré-Coulomb Gauge Vector Potential 1284

15.3 Cylindrical Harmonic Expansion . . . . . . . . . . . . . . . . . . . . . . . 1291
15.3.1 Complex Cylindrical Harmonic Expansion . . . . . . . . . . . . . 1292
15.3.2 Real Cylindrical Harmonic Expansion . . . . . . . . . . . . . . . 1294



CONTENTS xi

15.3.3 Some Simple Examples: m = 0, 1, 2 . . . . . . . . . . . . . . . . 1298
15.3.4 Magnetic Field Expansions for the General Case . . . . . . . . . 1300
15.3.5 Symmetry and Allowed and Forbidden Multipoles . . . . . . . . 1303
15.3.6 Relation between Harmonic Polynomials in Spherical and Cylin-

drical Coordinates . . . . . . . . . . . . . . . . . . . . . . . . . . 1304
15.4 Determination of the Vector Potential: Azimuthal-Free Gauge . . . . . . 1308

15.4.1 Derivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1309
15.4.2 Some Simple Examples: m = 1, 2 . . . . . . . . . . . . . . . . . . 1311

15.5 Determination of the Vector Potential: Symmetric Coulomb Gauge . . . . 1315
15.5.1 The m = 0 Case . . . . . . . . . . . . . . . . . . . . . . . . . . . 1315
15.5.2 The m � 1 Cases . . . . . . . . . . . . . . . . . . . . . . . . . . 1319

15.6 Nonuniqueness of Coulomb Gauge . . . . . . . . . . . . . . . . . . . . . . 1328
15.6.1 The General Case . . . . . . . . . . . . . . . . . . . . . . . . . . 1329
15.6.2 Normal Dipole Example . . . . . . . . . . . . . . . . . . . . . . . 1331

15.7 Determination of the Vector Potential: Poincaré-Coulomb Gauge . . . . . 1335
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