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advection equation 321
Ampere's circuital law 268, 457
amplitude 44

angular frequency 44

antenna array 438

antenna resistance 436
antennas 405

antinode 308

arbitrary constants of integration 278

array factor 440, 443
array size 201
associative law 3
attenuation constant 388

B

bac-cab’ rule 7

backward difference method 190
backward waves 398

base vectors 9

beam width 433

Bessel series 231

binomial array 443

Biot-Savart law 407

Blumlein transmission line 403
bounce diagram 375

C

capacitance per unit length 459
Cartesian coordinate system 315
central difference method 189
characteristic admittance 358, 361

characteristic impedance 293, 349 -

circularly polarized 330

closed line integral 22

coaxial cable 336

commutative law 3

complex propagation constant 299
conduction current 254, 276
conservative fields 24

Index

constants of integration 348
constitutive relations 259
convection current 254
Coulomb field 409
Courant-Fredrichs-Lewy 323
cross product 5 '

curl 38

cutoff frequency 392

D

dielectric constant 295

dielectric constant of glass 320
dielectric interfaces 209

directive gain 433

directivity 414, 433

directivity of an antenna 435
dispersion 283, 392, 393

dispersive transmission iine 398, 392
displacement current 254
displacement flux density 254, 258
distortionless line 388

distributed transmission line 336
divergence operator 33

divergence theorem 37, 251, 260, 263
dot m files 173

dot product 4

E

E-plane pattern function 429
effective area 433, 435
eigenfunction 178
eigenvalues 178

Einstein 238

electric field in a vacuum 295
electric field intensity 274
electromagnetic theory 249
electromagnetic wave 291
element of the array 438
elliptically polarized 330
equation of continuity 251
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equipbtential surfaces 228 input susceptance 360
Euler’s identity 287 integral form of Maxwell’s equarions 261
internal impedance 461

F intrinsic wave impedance 293
Fabry-Perot resonator 310, 311, 319 J

far field 420

Faraday 243 Joule heating 264

Faraday disc generator 246 K
Faraday's law 239, 261

Faraday's law of induction 243 Kirchhoff's laws 251, 342
field pattern 414

finite length transmission line 351

flux 27 L
forward difference method 190, 323 Laplace’s equation 173
Fourier coefficients 180 Laplacian operation 44
Fourier modes 182, 183 Laplacian operator 173
Fourier sine series 180 laser 311
Fourier transform 394 law of cosines for a triangle 5
Friis transmission equation 437 Lax method 325
G . ‘ ' Lenz's law 239
line integral 22
gain of an antenna 433 linear array 438, 442
Gauss's law 261, 339 linear charge density 337
Gauss’s theorem 37 linearly polarized 275
gedanken experiment 253, 255 load impedance 353, 429
gedanken experiments 284 lobes 429
generalized orthogonal coordinate system 9 longitudinal wave 284
Gibb’s phenomenon 182 Lorentz force 245, 246
gradient 30 lossless material 302
group velocity 393, 396 lossless transmission line 363
H . lossy transmission lines 386
half-wave dipole 429, 431 M
half-wavelength dipole antenna 434 magnetic dipole 422
hand-waving’ argument 37 magnetic dipole moment 423
Heaviside equations 343 magnetic field intensity 274, 294, 315, 411
Helmbholtz equation 287 magnetic flux 338
Hertzian dipole 412, 419 : magnetic flux density 338
I magnetic monopoles 249
main lobe 429
image antenna 434 matching 353, 399
incident electric field intensity 304 matching the media 304
index of refraction 296 MATLAB 48, 321, 336
inductance 239, 338 MATLAB program to solve a 1d Laplace
input impedance 360, 367 equations-iterative technique 195
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MATLAB program to solve a 1d Poisson pn junction 224
equation 208 Poisson’s equation 173
MATLAB program to generate the matrix for the Poynting's theorem 264, 261, 405
method of subaeras 472 Poynting's vector 266, 407, 429
MATLAB program to illustrate the propagation  principle of superposition 413, 438
of a wave 326 program to construct a small Smith chart 473
MATLAB program to show the propagation of propagation constant 392
the wave 334 pulse radars 307
MATLAB programs 472
Maxwell 238 Q
Maxwell’s equations 258, 272, 273, 291, 406, quarter-wave]ength’ antenna 434
417
method of moments 236, 445 R
method of separation of variables 174 r-circles 364
metric coefficient 9 radiation pattern 414
micro strip 336 radiation resistance 431
microwaves 319 RC transmission line 345
modes 18% reactance 360
multiplication of patterns 444 reflection coefficient 304, 352, 353, 374
mutual inductance 338 refraction 295
N ' relative dielectric constant 332, 393
relaxation time 252
near field 419 resonant frequency 311
Neper 298 retarded potential 416
Newton 238 RLC circuit 268
Newton's equation of motion 285
normalized load impedance 358, 366 S
normalized resistance 364 scalar 1
0 scalar field 8
scalar product 4
Ohm's law 252 scalar triple product 7
one-quarter wavelength transmission line 358 self inductance 338
open circuited transmission line 427 series impedance 386
P shunt admittance 386
side lobes 429
parallel plate waveguide 318 simple dipole 417
pattern function 432 Simulink 336, 460
periodic boundary conditions 323, 324 Simulink feature of MATLAB 321
permittivity of free space 293 Simulink™ library 462
phase mixing 395, 429 single-stub matching 362
phase velocity 288 singular point 218
phased-array antenna 441 skin depth 300
phasor 45, 347 Smith 362
phasors 265 Smith chart 362, 368, 399
plane wave 289 spherical Bessel series 231
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spherical coordinate system 417
SPICE 345

square-law’ detector 308
standing wave 308, 354
standing wave ratio 356
Stoke’s law 256

Stokes’ theorem 41, 243, 260
strip line 336

stub 362

subareas 221

superposition principle 395
surface integral 27

T

Telegraphist's equations 336, 343, 460
terminations 351

thin wire antenna 425

" time domain reflectometry 383

time harmonic form of Maxwell’s equations 297
total magnetic flux 240

trajectory of the wave propagation 282
transformer 241

transmission coefficient 304, 381
transmission line 340

transverse wave 284
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trig identity 395
trombone line 362
twin lead 336

U
uniqueness 226

Vv

vector 1

vector field 8

vector product 5

velocity of propagation 282

velocity of propagation of the wave 280
VLSI circuits 380

voltage divider rule 380

volume charge density 255, 337
VSWR 356

W

wave equation 273
wave number 286
wave vector 288, 292, 315

X

x-circles 364



