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Index 

Acoustic, 
bandwidth, 16, 167, 296 
beam steering, 314 
equations of motion, 1 
impedance, 1, 180 
intensity, 16, 294 
loss mechanism, 9 
wave equation, 7, 58 

bandwidth, 2% 
beam deflector, 303 

devices, 302 
efficiency, 294 
interaction, 293 
materials, 320 
modulators, 304 
resolution, 301 
spectrum anaylzer, 305 

Aluminum, 15,226 
Angular beam spreading, 2 V  
Anisotropy (see Symmetry classes) 
Antiresonance, 386 
Attenuation (See Acoustic loss mechanism) 

Barium sodium niobate, 159, 373, 429 
Beam steering (see Acoustic beam steering) 
Birefringence, 263 
Bismuth germanium oxide, 94, 452 
Body forces, 1 
Boundary conditions, 168,379 
Bragg diffraction, 275 

Acousto-optic, 

two-dimensional, 360 

anisotropic, 285, 306 
isotropic, 276 

Bragg regime, 275 

Butterworth-Van Dyke circuit, 389 
BVA, 418 

C ratio, 386 
Cadmium sulfide, 455 
Center of symmetry, 127 
Christoffel equation, 57 

Christoffel matrix, 60 
Circularly polarized light, 315 
Clamped capacitance, 176, 184, 207 
Compliance matrix, 51 
Composite resonator, 435 
Constitutive equations, 8, 47 
Contracted notation, 39, 50 
Coupled mode theory, 274 
Coupling constant, 146 
Critical frequency (see Lithium niobate, 

Crystal, 

for piezoelectric crystals, 145 

birefringent interaction) 

biaxial, 68, 255 
class, 66 
uniaxial, 68, 255 

Crystal ladder filter, 442 
Cubic, 

acousto-optic interaction in, 326 
propagation, 94 
system, 68 

Deformation, 2 
Density, 6 
Determinant, 246 
Dielectric constant (see Permittivity) 
Diffracted optic beam, 279 
Dipole moment, 126 
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Dispersion, 245, 282 
Displacement current, 175 
Displacement gradient operator, 40 
Displacement vector, 142 
Distortion, 4 
Divergence, 

of matrix, 40 
of vector, 40 

Edge-supported structure, 438 
Eigenvalue, 63, 119 
Eigenvector, 64, 117 
Einstein summation notation, 50, 127 
Elastic compliance (see Compliance matrix) 
Electric susceptibility, 126 
Electromagnetic energy, 16 
Electromagnetic impedance, 8, 43 
Electromagnetic wave equation, 246 
Electro-optic effect, 264 
Electro-optic matrix, 262 

Symmetry of, 263 
Energy trapping, 430 
Energy velocity, 107 
Equivalent circuit, 172, 177 

(see Mason model) 
Expansion, thermal, 407 
Extraordinary wave, 254 

Fabry-Perot cavity, 230 
FBAR, 438 
Figure of merit, 

acousto-optic, 281, 296, 299 
resonator, 398 

Focusing, acoustic, 104 
Force, 1, 168 
Frequency pulling, 399 
Fused quartz, 15, 398, 452 
Fused silica (see Fused quartz) 

Gallium arsenide, 
acoustic properties, 15 
acousto-optic properties, 321 
electro-optic effect in, 262 
piezo-optic effect in, 269 

acoustic properties, 14 
acousto-optic interaction in, 353 
acousto-optic properties, 306 

Gallium phosphide, 

Gold, 15 
Gradient operator, 40 
Ground plane metalization, 173, 223 
Group velocity (see Energy velocity) 

Harmonic, 
of transducer, 388 
of resonator, 191 

HBAR, 435 
Hexagonal propagation, 143 

system, 68 
Hooke’s law, 

in one dimension, 7 
in three dimensions, 45, 266 

acoustic, 8, 43 
electromagnetic, 8, 43 
ratio, 185 

Impermeability matrix, 260 
Index of refraction, 

Impendance, 

extraordinary, 259 
ordinary, 259 

Indicatrix (index ellipsoid), 258, 261 
Input impedance, 

closed-form expression, 184 
computer-aided analysis, 218 
examples of, 195 

Christoffel matrix, 64 
polarizations, 65 
system, 66 

Isotropy condition, 56 

Kerr effect (see Quadratic electro-optic 
effect) 

Kinetic energy, 16 

Lateral field excitation, 376, 420 

Isotropic propagation, 66, 92 

comparison with TE, 380 
computation of coupling constant, 421 
lithium niobate, 429 

Lead molybdate, 454 
Lithium niobate, 

acoustic properties, 15 
acousto-optic properties, 338 
birefringent interaction in, 361 
electro-optic effect in, 264 
isotropic interaction in, 336 
piezoelectric coupling constant, 153 
resonator, 396, 420 

acoustic properties, 15, 398 
acousto-optic properties, 456 

Lithium tantalate, 

Longitudinal wave, 9 
Loss (see Acoustic loss) 
Lucite, 66 
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Magnetic field, 246, 256 
permeability, 247 

Mason model, 180, 213, 374 
for resonator, 411 

Mass Density (see Density) 
Maxwell equations, 246 
Mercurous chloride, 320 
Metalization (see Ground plane 

Modulators (see Acousto-optic modulators) 
Monoclinic system, 66 
Motional, 

metalization) 

capacitance, 389,397 
inductance, 389, 397 
resistance, 392 

Neper, 14 
Neumann’s principle, 69 
Newton’s law, 6 
Nonlinearities, acoustic, 10 
Number of resolvable spots (see Acousto- 

optic resolution), 301 

Optical activity, 314 
Optic axis, 255 
Optical rotary power, 314 
Ordinary mode, 252 
Orthogonal matrix, 35 
Orthogonality of eigenvectors, 83 
Orthorhombic propagation, 100 

acousto-optic interaction in, 335 
system, 68, 84 

Oscillator, 400 

Particle displacement, 5, 10 
Particle velocity, 6, 168 
Permittivity, 125 
Phased array (see Beam steering), 229, 316 
Phase velocity, 13 
Photoelastic matrix, 266, 326 

Piezoelectric coupling, 146 

Piezoelectricity, 125 
Piezoelectric stiffening, 145 

computer analysis, 157 
Piezoelectro-optic effect, 366 
Piezo-optic effect, 265 
Piezo-optic matrix, 127 
Pockel’s effect (see Electro-optic effect) 
Poisson ratio, 47 

symmmetry of, 267 

matrices, 127 

Polarization, 
acoustic, 62 
circular, 314 
electric, 256 

Polarization flipped interaction, 283 
Polarization rotation, 269 
Potential (electric), 140 
Power flow angle, 105 
Power relations, 16 
Poynting vector, 

acoustic, 18 
electromagnetic, 16 

Pure mode, 107 

Q> 
material, 15 
resonator, 397 

Quadratic electro-optic effect, 262 
Quarter-wave transformer, 239 
Quartz, 400 

(ATrcut, 401, 415 
(B-cut, 401 
crystal, 15 
fused (amorphous), 15 
LFE modes, 429 
(SCrcut, 402, 434 

Quasimodes, 81 
Quasistatic approximation, 140 

Radiation resistance, 191, 209 
Ramon-Nath regime, 275 
Ray surface curve, 115 
Reflection coefficient, 202 
Relaxation, 16 
Resonator, 371 

metalized, 415 
Return loss, 205 
Rochelle salt, 101 
Rotary power (see Optical rotary power) 
Rotation matrices, 33 

Rutile, 
for acousto-optic interaction, 346 

acoustic properties, 15 
slowness and velocity curves, 103 

Sapphire, 398, 456 
Shear, 

strain simple, 28 
strain pure, 29 

Shear degeneracy, 101, 254 
Silver. 223 
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Silver iodide, 97 
Slowness curves, 87 
Smith chart, 202 
Snell’s law, 426 
Spurious response, 430 
Stiffness, 

constant, 7, 47 
matrix, 49 
symmetry of matrix, 51 

one-dimensional, 1 ,  5 
three-dimensional, 20 

one-dimensional, 1 
three-dimensional, 24 

Summation convention, 49, 127 
Symmetry operator, 69 
Symmetry systems, 66 
Tellurium dioxide, 

Strain, 

St r e s ,  

acousto-optic interaction in, 15 
anomalously slow shear mode, %, 197, 

Temperature dependence of attenuation, 16 
Temperature dependence of frequency, 403 
Tension, 2 
Tetragonal system, 68, 76 

21 1 

acoustic propagation in, 80 
acousto-optic interaction in, 333 

Thallium arsenic selenide, 320 
Thickness excitation, 372 
Total internal reflection, 442 
Traction forces, 2 
Transducer, acoustic, 180 

resonance, 183 

Triclinic system, 66 
Trigonal system, 68 

acousto-optic interaction in, 336 
propagation in, 144 

Tuning element, 230 

Uniaxial crystal, 255 
Unstiffened acoustic velocity, 146 
Unstiffened Christoffel component, 146 

Velocity, 
acoustic, energy, 9 
acoustic, phase, 115 
electromagnetic, phase, 10, 43 

Water, OOO 
Wavelength, optic, 283 
Wave vector diagram, 284 

in antisotropic medium, 285 
in piezoelectric medium, 289 

Wedge transducer, 236 

(x)-cut lithium niobate, 
acousto-optic interaction, 338 
piezoelectricity, 152, 154 

,$x)-cut quartz, 153 

YAG (yittrium aluminum garnet), 398 
>)-cut lithium niobate, 

Young’s modulus, 55 

(z)-cut barium sodium niobate, 154, 373, 
421 

(z)-cut lithium niobate, 20 
Zinc oxide, 143 

acousto-optic interaction in, 340 
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