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Accelerating voltages 200
Acoustic phonons 22
Al2O3 107
Amorphous photo-resist layer 217
Anisotropic

crystals 77
properties 18

Antiferrodistortive 153
Application specific silicon integrated circuit

(ASIC) 221
Atomic force microscopy (AFM) 189, 332

High voltage AFM 190
imaging 309
low and high voltage 195
low voltage technique 193

Axis of revolution 82

Ba (Mg1/3Ta2/3)O3 107
BaxSr1−xTiO3 107
Ba-Nd-Ti-O 107
Ba-Zn-Ta-O 107
Barium titanate 17
BaTiO3 18, 26
Berlincourt meters 46
Biaxial indicatrix 83
Birefringence 84
Bismuth-layer-structured ferroelectric (BLSF)

122
Boltzmann’s constant 171
Born approximation 96
Bose statistics 104
Bound surface charge density 243
Bragg

angle 126, 179
condition 149
peaks 155

Brillouin

scattering 292
zone 105

Broad-band test devices 109
Built-in polarization 246
Burns temperature 278
Butterfly loop 35, 146

Ca-Ti-Nd-Al 107
Calcite rhomb 79
Cantilever 211
Capacitance-voltage curve 33, 73
Capillary forces 242
CaTiO3 107
Chaotic behavior 263
Charge amplifiers 254
Chess board 201
Clausius-Mossotti

equation 15
relation 106

Clockwise response-field 257
Clusters 200
Coercive

field 17
voltage 59

Cole-Davidson-type exponent 297
Collimator 124
Comparison of noise and signal 225
Complex

impedances 108
reflection and transmission coefficients

108
Controlling chaos 269
Converse piezoelectric effect 252
Cooper pairs 101
Coplanar

ridge structure waveguide 93
transmission lines 114

Core-Shell structures 28
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Coulomb force 243
Coupled electro-mechanical 257
Coupling

coefficient 43, 170
ports 111
strength 111

Courtney 114
Critical incident angle 126
Cross-sectional TEM 132
Crystal

bulk 180
truncation rod (CTR) 154

Crystalline system 11
Curie-von-Schweidler behavior 36
Curie-Weiss law 17, 19, 282
Current step method 58
Czochralski technique 172

De-aging procedure 69
Debye

-Scherrer ring 125
relaxation 103

Depolarization
energy 214
field 190

Depth
-selective piezoelectric response 359
profile 127

Dielectric
constant 14, 92
function 16
losses 16
nonlinear series-resonance circuit 263
permittivity 358
polarization 13
properties 227
surface layer 248
susceptibility 14, 166

Diffractometer 119
Diffuse phase transitions 27
Dip-pen nanolithography (DPN) 211
Domain

boundary 347
broadening 212
coalescence 215
elongation 206
energy 203, 214
forward growth 202
in BaTiO3 single crystal 306

inverted ∼ 321
reorientation 144
shape invariant 206
structure 31
surface energy 214

density 207
switching 149
two-dimensional structure 197

Domain wall
in PZT 310
motion 33, 209
polarization 15

Doping 27
Double

beam interferometry 48
refraction 78

Downscaling of ferroelectric capacitors 367
Duffing equation 264
Dynamic

hysteresis measurement 59
switching 249

Effective
coefficients 47
dielectric polarization Pz 241
electro-optic coefficient 177
microwave index 93
trap density 177

Eigenmode 112
Elastic compliance 43
Electrical

breakdown 87
channels 191

characterization of ferroelectrics 53
conductivity 211
resistivity 231
stray field energy 30

Electromechanical
hysteresis 251
properties 138

Electron
-hole competition factor 179
beam (EB) lithography 198
injection 246
quasi-drop 202

Electronic
harmonic oscillator 84
polarization 15

Electrooptic
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coefficient 85, 172
effect 83
media 164
needle 90
tensor 85

Ellipsoid equation 86
Ellipsometry 244
Elliptically polarized 84
Energy minimum 215
Excitation signal 54
External screening process 216
Extrinsic contribution 40, 138, 149

Fast pulse measurements 340
Fatigue 355

excitation signal 67
measurement 66

FeRAM 62
chain ∼ 338

Ferroelectric
domain 30

breakdown 189
limit 352
materials 24, 27
phase transition 154
polarization 17
switching 35
transition 155

Fiber-texture 125
Filling factor 112
Finite element method (FEM) 337
First order phase transition 20
Flipchip 116
Fluorite-SBTN 131
Focused ion beam (FIB) 330
Form immobile electron 217
Free charge injection 208
Free energy 19, 149, 212
Frequency dependence 16
Frozen polarization nano domains 361

Gain factor 177
Gaussian beam 89
Gibb’s free energy 141
Ginzburg-Landau theory 18
Glan-Thomson prism 172
Grain

diameter 350
size effects 26

Grating vector 170
Grazing incidence X-ray diffraction (GIXRD)

121, 122, 132, 134
Griffiths temperature 278

H. A. Lorentz 83
Half-ellipsoidal domain 213
Half-wave symmetry 256
Hamiltonian 279
Harmonic oscillators 103
Helmholtz double layer 246
Heteroepitaxial 154
HF etching 200
High-resolution synchrotron

X-ray diffraction 137, 145
High-resolutionsynchrotron 149
High-temperature

XRD 143
superconductor (HTS) 101

Higher order nonlinear dielectric microscopy
312

Hooke 94
Huyghens 78

Image charges 204
Impedance 100
Imprint 68
In situ X-ray studies 151, 153, 154
Inclination 81
Indirect electron beam exposure 194
Infrared light 97
Initial state of polarization 338
Integrated optics 89
Interaction energy 204
Interaxial angle 128
Interference patterns 88
Intrinsic

contribution 40, 138
deformation 149
strain 146, 147
unipolar strain 147

Inversely-polarized nanodomains 372
Ionic polarization 15
Ising model 275
Isotropic substance 82

Johnson noise 225

L-α-alanin doped TGS-crystal 270
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LaAlO3 107
Landau-Ginzburg-Devonshire theory 18, 157,

192, 233, 275
Laser 93
Lateral domain size 213
Lattice

deformation 149
disorder 277
distortion 141, 143, 149
potential 33
vibrations period 203

Lead titanate nano-grain 348
Leakage measurement 65
Light

amplification 171
damping 171
propagation 77

LiNbO3 189
Linear stripe 157
Linearly polarized 84
LiTaO3 (lithium tantalate) 319

congruent ∼ (CLT) 320
stoichiometric ∼ (SLT) 320

Local
dielectric constant 248
electric field 14
perturbations 181

Lock-in techniques 253
Lorentz 94

polarization 125
Loss tangent 73, 99
Low temperature co-fired ceramics (LTCC)

108, 115
process 108

Lyddane-Sachs-Teller relation 23

Mach-Zehnder 88
Macroscopic switching 255
Maxwell’s equations 95, 100
Measurement

methods 53
of e31,f 50
of physical parameters 227
set-up 56

Mechanical stresses 149
Meissner effect 101
Metalorganic chemical vapor deposition

(MOCVD) 151
Microphonic noise 227

Micropolar regions 28
Microstrip line 114
Microwave losses 103
Microwaves 91, 99
Mobile nanoelectrodes 193
Monochromator 119
Monoclinic phase 142–145
Monolithic microwave integrated circuits

(MMICs) 114
Monte Carlo simulation 198
Morphotropic composition 138
Morphotropic phase boundary (MPB) 24, 121,

138
-PZT 129, 134

Multibounce 119, 120
Multidiffractions 119
Multiple tip arrays 210
Multipole filter 110
Mutual compensation 208

Nano-scale 359
180◦ structure 307
ferroelectric domain 308
hysteresis loops 364

Nanodomain
formation in LiTaO3 320
mapping 360
reversal 191
structure, rewritable 194
tailoring 189

Negative piezoelectric phase 258
Noise-equivalent power NEP 225
Non-contact interaction 243
Non-destructive 241
Non-invasive 241
Nonlinear

dielectric
coefficients 313
imaging 304

dynamics 264
optics 93
resonant system 264
wave equation 95

Normal-incidence laser 152
Nucleation activation energy 203

Off-band rejection 113
Ohm’s law 100
On-off-amplitude modulator 88
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One-dimensional domain configuration 197
Optic

axis 80
phonons 22
sign 79

Optical
characterization 77
field 94
methods 45
modulator electrode 92
pathlength 87
rectification 98
retarder 88
second harmonic 201
wave 91
waveguides 89

Optocommunication applications 92
Orientation polarization 15

Parallel domain writing 217
Parasitic holograms 169
PbTiO3-PbZrO3 (PZT) 24
Penetration depth 199
Periodic refractive index 196
Phase

-reversal electrodes 93
delay 87
diagram for PZT 24
difference 90
identification 127
matching 98
mismatch 90
modulators 87
portrait of a harmonic oscillator 265
portraits 266
transition 18, 23, 166
velocity 91

Phonon spectrum 22
Photo-induced light scattering 163
Photonic

devices 191
sensor 253

Photorefraction 164
Photovoltaic effect 168
Piezo-imaging 309
Piezoelectric

coefficient 11, 45, 47
constants 39
displacement 249

effect 39, 226, 242, 344
measurements 46
property determination 231
resonance 43

Piezoelectricity 11, 39
Piezoresponse force microscopy (PFM) 195,

343, 359
High-resolution (PFM) 292

Pinning center 255
Planar

resonators 114
transmission line 109
tuneable HTS 108

Plastic deformation 208
Pneumatic loading methods 49
Pockels effect 83
Point defects 103
Polar

nanoregions 277
structure 180

Polarization
configuration in a fatigued PZT thin film

375
density 94
irreversible ∼ 32
order parameter 280
reversal 146, 193
reversible ∼ 32
switching 253

Polycapillaries 119, 125
Polyetheretherketone (PEEK) 129
Positive saturation 59
Prepolarization pulse 60
Pseudo-Voigt function 139
Pulse measurement 61
Pulsed lasers 97
Pyroelectric

ceramics 221
ceramics thin films 234
coefficient 226, 229
detectors 222
devices 221
effect 221
materials 232
response 222
thin films 221

PZT-SKN 145

Quadratic electro-optic effect 280
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Quartz reference sensor 254
Quasi-static

hysteresis loop 63
measurements 45

Random-field Ising model 279
Real-time studies 152
Reference

capacitor 56
resistance 57

Refractive index 81, 170, 171, 280
Relative permittivity 171
Relaxed remanent polarization 58
Relaxor ferroelectrics 28, 166, 275
Remanent polarization 17, 58
Removable electrodes 371
Resolution function 122
Resonator 110
Retention measurement 71
Rochelle salt 270
Rocking curve 134

scan 126

Sapphire 105
Satellite intensities 156, 158

odd-order positions 156
Sawyer Tower method 56
SBTN 119, 122, 131, 134
Scanning

nonlinear dielectric microscope (SNDM)
303

probe microscopy (SPM) 50, 210
Scattered optical field 96
Screening 190
Second

-harmonic
generation 96
radiation 97

order
nonlinear optics 96
phase transition 19

Secondary pyroelectric coefficient 226
Seed scattering 183
Self

-polarization 244
-polarized polarization mechanism 31
-pumped phase conjugation 164

Shunt method 57
Single cell capacitors 329

Size
effect 351
induced polarization instability 368

Small signal measurements 73
SNDM

domain engineering system 320
imaging 309

Soft mode concept 22
Space charge polarization 15
Specific detectivity D* 225
Split-post resonator 114
Spontaneous polarization 12, 172
SrBi2Ta2O9 25
SrTiO3 107

thin film varactors 116
Static hysteresis measurement 63
Step shaped voltage waveform 65
Strain 39

contribution 147
irreversible ∼ 34
reversible ∼ 34

Stray capacitance 337
Stress 39
String-like domains 202
Stripe

domain formation 158
domains 155
period 157

Stripline 110
Strontium-barium-niobate 163
Sub-unit-cell accuracy 152, 154
Substitution 27
Superlattices 192
Surface

impedance 100
phase diagram 153

Switching
current 35
polarization 355
time 35

Symmetry classes 86
Synchrotron x-ray scattering 151

Tapping 242
TE01δ 113
Temperature coefficient 106
TGS-crystal 267, 270
Thermal

capacity H 232
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conductance GT 232
diffusivity κ 224
properties 231

Thermally stimulated currents (TSC) 228
Three-dimensional measurement technique

316
TiO2 107
Tip apex capacitance 206
Topographical images 346
Trap density 171
Treatment signal 58
Tuneability 99
Tungsten-bronze structure 165

Ultrahigh memory storage 194
Uniaxial

crystals 80
indicatrix 80
relaxors 166

Unloaded quality factor 112

Vibration direction 81

Virtual ground
measurements 329
method 57

Vogel-Fulcher
(V-F) equation 288
temperature 288

Volume holographic memories 164

Wave
fronts 78
vector 169

Wavelet 79
Whispering gallery 113

modes 112

X-ray diffraction (XRD) 137, 138, 141
reciprocal space mapping (XRD-RSM)

121
XPS 335

Zr-Sn-Ti-O 107
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