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approximation algorithm, 74-7

artificial transmission lines. See composite right/left
handed (CRLH) transmission lines

asynchronously tuned resonators, 71

attenuation constant, 112, 245

attenuation poles. See transmission zero

Cauer I and II forms, 71
central frequency, 71
characteristic functions, 6, 69
characteristic impedance, 29, 111, 230, 274
characteristic polynomials, 7, 69
collision frequency. See damping factor
complex propagation constant, 112, 245
composite right/left handed (CRLH) transmission
lines, 49, 232, 273-8, See also
matematerials

convergence

condition, 79

limit, 82

time, 8
coupling

anti-parallel, 118

aperture, 266

coefficient, 7

cross, 7

electric, 166

iris, 302

magnetic, 166

matrix, 7

mixed, 166

parallel, 118

self-, 7

source-load, 31
critical points, 767
critical temperature, 48
cut-off frequency, 236, 275

damping factor, 232

defected ground structures, 47, 266
design of metamaterials, 232
destructive interference, 44, 203
dielectric permittivity, 230

dispersion, 232

double-negative metamaterials (DNG), 230

double-positive metamaterials (DPS), 230

Drude model, 233

dual-composite right/left handed (DCRLH)
trasnmission lines, 295

effective permeability, 230

effective permittivity, 230

electric field, 236-7, 242

electric wall, 199

epsilon-near-zero metamaterials, 235-7
epsilon-near-zero propagation, 23843
even/odd mode analysis, 26

external quality factor, 163

Fabry—Perot resonance, 236
feeding scheme

asymmetrical, 32

symmetrical, 50
Feldtkeller equation, 70
ferroelectric varactors, 295
filter

all-pole, 70

classical design theory, 6-7, 68—71

coupled-reactance, 97

dual-path, 44

low-pass

CLC, 244
LCL, 244

multi-band bandpass, 649

multi-band bandstop, 50-2

multi-band design methods, 54

prototype, 68

stripline, 80, 86

tunable dual-band, 295-8

ultra-wideband, 271, 286-90
fractal curves, 191-8

dimension, 195

generation, 1924

Hilbert, 196-8

Julia sets, 194

Koch, 192
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fractal curves, (cont.)
Mandelbrot sets, 194
Minkowski, 196
Peano, 196
Sierpinski gasket, 194
square Sierpinski, 196

fractional bandwidth, 71

fringing fields, 124, 166

grounding via, 37, 113
group delay, 235

group velocity, 231, 274
guided wavelength, 10

high-temperature cofired ceramics, 266
high-temperature superconductor, 49
host medium, 239

Hurwitz polynomial, 7

immitance inverter, 83, 98, 162
dual-band, 294-5

indifferentiability, 195

initial filtering function, 74

initial guess, 8

input impedance, 26, 111-12

insertion loss method, 68

intermediate filtering function, 92

intermediate frequency axis, 92

liquid crystal polymer technology, 269-72

Lorentz dispersion model, 232

low-temperature cofired ceramics, 48,
266-9

magnetic field, 231, 243, 253
magnetic permeability, 230
magnetic wall, 20, 199
mapping functions, 67
MEMS-devices, 295
metamaterials, 49, 2304, 273
miniaturization, 48, 110, See also metamaterials,
fractal curves
mode
degenerative, 20
fundamental, 21, 23
harmonic. See mode:higher-order
harmonically related, 19, 25
higher-order, 23
resonant, 19
mue-near-zero metamaterials, 237—8
mue-near-zero propagation, 243-50
multilayer
structure, 47-8, 266, 269
technology, 265, See also liquid crystal polymer
technology
mutual inductance, 197

near-zero metamaterials, 234—8
near-zero propagation, 238-50
network functions, 69
normalisation function, 68

orthogonal field distribution, 20
out-of-phase signals, 32

parallel resonant circuit, 112

phase constant, 111, 229

phase velocity, 234, 274
phase-reversing transformers, 89
piezoelectric actuators, 295

p-i-n diodes, 295

plasma frequency, 232

poles and zeros, 7

printed circuit board technology, 47

reactance function, 94
reactance transform method, 94
refractive index, 230
resonant condition, 26
resonator
appended, 72
broadside coupled, 207
cavity, 20, 298
capacitively loaded, 299
evanescent wave, 299
nested, 301
complementary split-ring, 161, 238
dual-mode Hilbert fractal, 199-203
edge-coupled, 204
embedded, 44
grounded Hilbert patch, 147
grounded patch, 141
half-wavelength, 10, 111
Hilbert-fork, 212-17
inter-digital hairpin, 52
meander, 197
multi-mode, 19, 290
patch configuration, 21
patch embedded in microstrip line,
144
perturbed grounded patch, 152-3
quarter-wavelength, 111-14
rectangular grounded patch, 151
ring configuration, 21
split-ring, 232
square patch, 20
stepped impedance, 26
dual-mode, 26-9
grounded, 40, 46
non-grounded, 43, 48
RH/LH, 280
stub-loaded, 39
tri-mode, 29-31
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stub-loaded, 35
dual-mode, 35-6
tri-mode, 36

tunable, 296

with perturbation, 20

scale-invariability, 195

self-inductance, 197

self-similarity, 194

semiconductor varactor diodes, 295

signal interference technique, 311

single-negative metamaterials (SNG), 230

synthesis based on reactance mapping functions,
83

synthesis through optimization, 83

synthesis through transformation, 83

space-mapping electromagnetic optimisation,
83

standing waves, 279

stripline, 1

superconductor, 48

surrogate model, 84

susceptance slope parameter, 72, 163

synchronously tuned resonators, 163

Index

transfer functions
Butterworth, 7, 69
Chebyshev, 7, 69
elliptic, 7, 69
linear phase, 7, 69
low-pass, 68
quasi-elliptic, 69
transmission zero, 7
tunneling. See near-zero propagation

unit cell, 230
unloaded quality factor, 163

wave number, 274
wave vector, 231
waveguide
architecture, 7
coplanar, 1
junctions, 235
rectangular, 236
resonator, 113
substrate-integrated, 238

zeroth-order resonance, 236
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