Appendix A
Front Figure Details

The figure on the front of this book is the diffraction pattern of He—Ne laser light after
passing through at 10 pm diameter circular hole. The central peak is far more intense
than the surrounding circular rings with increasing diameters. Thus, the central peak
and the first ring are heavily overexposed in order to see the ring structure outside
this peak. The size of the Airy disc (central peak) as well as the width of the first ring
is considerably larger than it would have been without the overexposure.
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A

Absolute value, Fourier, 95, 104, 117

Absolute values, wavelets, 487-489, 495

Acoustic impedance, 165-168, 173

Adaptation, intensity and colour, 343, 356—
358

Additive colour mixing, 352, 355, 360

Airy disc, 450, 452, 454, 455, 457

Algorithm, 76

Aliasing, 107, 108

Amplitude, 8, 20, 137, 139, 143, 146, 147,
150, 158

Amplitude level summation, 460

Anaglyph glasses, 326

Angle of view, 399, 400

Angular diameter, 528

Angular frequency, 8, 15

Anomalous dispersion, 224, 227, 231, 243

Antenna diagram, 538

Aperture, 400, 402

Arago’s spot, 458

Audiogram, 194

Autocorrelation function, 516-518, 523, 531

B

Babinet’s principle, 460

Basilar membrane, 52

Beam optics, 380, 457

Beam waist, 456

Beat, 196, 197

Birefringent, 294, 313, 315, 316, 320
Border colours, 361

Border region, 441

Boundary, closed/fixed, 217
Boundary, open/free, 217

Brewster phenomenon, 308-310, 318
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C

Candela, 335-337, 343

Capillary wave, 237, 240, 246

Cassegrain telescope, 394

Cavity, 540, 541

Chaotic signals, 525, 528

Characteristic polynomial, 17, 24

Chromaticity chart, 351

CIE, 347, 351, 356

Circular polarization, 312

Circular polarizing filter, 321

Cochlea, 50

Coherence length, 513, 517, 524, 527-529,
531

Coherence time, 513, 517, 525

Coherent, 422, 461

Colour horseshoe, 351, 352, 358, 360

Colourimetry, 349

Colour spectrum, 358, 362

Colour temperature, 356, 357

Compressibility modulus, 153, 155

Compressible, 233

Compressible medium, 151

Concave, 378, 380, 383, 408

Cone of influence, 492

Convex, 378, 380, 383, 408

Coupled difference equations, 62, 85

Critical damping, 19, 20, 28

Crossed polarizers, 322

Cutoff frequency, 561

Cutoft wavelength, 565

D

Damping, 18, 19, 25, 27

Decibel, dB(SPL), dB(A), 190-192, 194,
195
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Depth of field, 404

Dielectric, 274

Dielectric constant, 274

Diffraction, 371, 380, 393, 397, 419, 421,
434, 439, 442, 444, 447, 449, 452,
456461

Dioptre, 406, 408, 409

Dipole antenna, 536-538

Dipole radiation, 536

Discrete, 62

Discrete continuous, 483

Discrete Fourier transform, 106—108

Dispersion, 213, 222, 223, 225, 227, 228,
230, 231, 240, 245, 247, 345

Dispersion relation, 224

Documentation, 75, 79

Doppler effect, 199-202

Double slit, 420, 422, 425, 439, 461

Dynamic, 7, 13, 16

E

Electromagnetic spectrum, 275

Electromagnetic wave, 259, 262, 272, 274—
276, 278-284

Energy density, 276, 279, 284

Energy transport, 260, 275, 282, 283

Envelope, 224, 227, 228, 231

Epicycles, 118, 128

Ergodic signal, 514

Euler, 62

Euler-Cromer, 64

Euler’s method, 62-64, 69

Evanescent waves, 324, 325

F

Far field, 278, 279, 281-283

Far point, 406, 407

Fast Fourier Transform, 99, 108, 476, 479,
488

Fermat’s principle, 300, 301

Focal point, 378, 380, 381, 383, 390, 392,
395, 405, 408

Folding, 99, 107-109, 111, 113, 126

Forced oscillation, 32, 35, 37, 40, 41, 50

Fourier optics, 442

Fourier series, 102

Fourier transform, 93, 96, 100-102, 104,
112, 113, 116-119

Fraunhofer diffraction, 435, 448, 449

Frequency, 8, 9, 20, 171, 172, 174, 177, 181,
184, 185, 188, 191, 195, 196, 199-
202

Index

Frequency analysis, 104, 115

Frequency domain, 94-96, 98, 100, 102,
104-106, 110, 115-117, 491, 498

Frequency resolution, 476, 478, 489, 492,
495, 496

Frequency response, 45, 48-50, 53

Frequency spectrum, 175, 176, 180-182,
499

Frequency width, 524

Fresnel diffraction, 435

F-stop, 400, 402

Fundamental frequency, 96, 106, 172, 174,
179, 182

Fundamental tone, 105, 117

G

Gaussian intensity profile, 457

General solution, 15, 17-20, 24

Goethe’s colour theory, 362

Grating constant, 434

Grating, optical, 428, 433, 437, 439, 459
Gravity-driven wave, 233, 237, 240, 241
Group velocity, 222-224,227,231, 241,244

H

Half wave plate, 320

Half-width of peaks, 432

Harmonic, 9, 13, 16, 20, 27, 93, 105, 106,
117, 118, 132, 169-171, 174, 176-
178, 180-182, 186, 187, 189, 499,
501

Heisenberg, classical analogy, 44, 49, 50,
115, 122, 439, 458, 476, 478, 491

High speed camera, 221, 246

Homogeneous, 293, 294

Huygens-Fresnel diffraction, 448

Huygens-Fresnel principle, 421, 426, 439,
446, 449

I

Image brightness, 400

Impedance of free space, 278

Incident angle, 308

Initial conditions, 15, 18, 20, 24, 25, 28

Inner ear, 50, 51

Intensity pattern, 431, 436, 461

Interface, 294-297, 299, 300, 302, 303, 305,
306, 309, 325

Interference filter, 427

Interference pattern, 426, 431, 433, 435, 460

Interferometer, 531
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K
Kinematic, 7

L

Laser, 513, 521, 532, 539, 540, 544

Lens formula, 378, 380, 382-384, 393, 405,
406, 409

Lens makers’ formula, 376, 377, 383, 409

Light ray, 371, 373, 375, 376, 380-382, 384,
387,392, 399, 408

Linear equation, 20

Linear magnification, 381

Linear polarization, 312, 313

Linear polarization filter, 318, 319

Line integral, 259, 261, 265

Local image, 389

Longitudinal, 146, 151, 152, 157, 233, 235

Loupe, 387, 389, 394, 409

Low-pass filter, 113

Lumen/lux, 335, 340-344

Luminous efficiency, 342

Luminous energy, 340

M

Magnification, angular, 388-390, 395, 409
Magnification, real, 381, 384, 399
Magnifying glass, 380, 387

Malus’s law, 319

Microscope, 386, 388, 394, 395, 409
Modulation transfer function, 396

Morlet wavelet, 478, 481485, 488, 494
Musical interval, 185

N

Near field, 272, 278, 281, 282

Near point, 406408

Newtonian reflector, 393

Newton’s rings, 428

Node, 170, 179

Nonlinear, 17, 21

Normal eye, 387, 405, 406, 409
Numerical method, 60, 61, 64, 71, 72, 75

0o

Object/image point, 374-378, 381, 382,384,
385, 388-390, 395, 397, 401, 403,
406, 408

Objective, 379, 388, 389, 392,395,397, 399,
402, 409

Octave, 185, 186
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Ocular, 389, 390, 399

Ocular projection, 391, 395
Optical fiber, 302, 564, 566
Optical quality, 396

Optical strength, 406, 407, 409
Optimization, 494, 496, 497
Overtones, 105, 117

P

Paraxial approximation, 374, 375, 379

Partial differential, 68

Partial differential equation, 68

Particular solution, 19

Perceived sound intensity, 194

Periodic, non-periodic, 96,97, 102-106, 117

Phase, 8-10

Phase difference, 34, 35, 39

Phase velocity, 216, 222,224,228, 229, 231,
237,244

Phasor, 10, 11, 37, 39, 40

Phon, 191

Photometric, 335, 337, 339, 342

Photopic, 336

Photoreceptors, 347, 349

Pinhole, 526, 529

Pitch, 174, 176, 182, 184, 197, 199

Plane wave, 139-141

Polariometry, 316, 322, 323

Polarization, 304, 308, 310, 311

Polarization filter, 294, 310

Population inversion, 543

Position-frequency map, 52

Program snippets, 124

Pure electrodynamics, 279

Q

Quality factor, 40, 41, 43, 45, 50
Quantized wave, 171, 182
Quarter wave plate, 313

R

Radiance, 342

Radiant energy, 340

Radiation intensity, 337, 341, 342
Radiation pressure, 280
Radiometric, 335, 337, 339
Rayleigh’s resolution criterion, 454
Ray optics, 380, 381, 384

Real image, 382

Reflecting telescope, 392



576

Reflection, 163-168, 170-172, 179, 180,
182

Refraction angle, 302

Refractive index, 222, 224, 274, 293

Relative permittivity, 261, 274

Resonance, 31, 34-37, 39, 41,43, 44,47,53

Retarded potential, 534, 536

Right-handed circular, 312

Rods/cones, 336, 347-349

Rotational symmetry, 316

Runge-Kutta, 65, 67, 68, 79

S

Sampling, 106, 109-113, 117

Sampling theorem, 111, 113

Schmidt corrector plate, 393

Scotopic, 336

Second-order diff eq, 19, 24

Sensitivity curves, 335, 347

Shock wave, 202

Short-time Fourier transformation, 475, 478

Single slit, 434, 436, 439, 442, 458

Skin depth, 554-558, 563

Solid angle, 338-342

Sound intensity, 177, 181, 186, 190-193,
195, 198, 203

Sound pressure level, 190

Spatial coherence, 512, 521, 525, 528, 529,
542

Spectral colour, 336, 350, 351, 356, 358

Speed of light, 284, 286

Speed of light in glass, 222, 225, 226, 264

Spontaneous emission, 541

Standing wave, 169, 170, 178, 180, 541

Stationary signal, 514

Stereoscopy, 326

STFT, 475, 478

Stimulated emission, 539, 541, 543

Subtractive colour mixing, 355

Superposition, 20-22, 420

Superposition principle, 420, 423, 460

Surface integral, 259

Index

T

Taylor expansion, 149

Telescope, 386, 389, 392, 393, 399, 402, 409

Temporal/longitudinal coherence, 512-515,
521, 542

Thin film, 427, 428

Time-bandwidth product, 49, 208, 476

Time domain, 94-98, 100, 102, 105, 106,
115, 117, 131, 494, 498

Time resolution, 476, 489, 492, 495, 497

Tone scale, 186

Total reflection, 302, 309, 324

Transverse, 146, 147, 157, 235

U
Ultrasound, 167, 201

A\

Vector field, 260, 263-265, 268, 285
Virtual image, 382

Visual light, wavelength range, 337

w

Waist, 453

Wake behind a boat, 227, 243-245

Wave equation, 137, 138, 140, 143, 144, 147,
150, 153, 154, 157

Wavefront, 384, 387, 421, 422, 435, 441,
443, 444, 456, 461

Waveguide, 560-562

Wavelength, 139-141, 171, 178, 199, 202

Wavelet, 182, 183

Wavenumber K for wavelets, 481, 482, 485,
490, 494, 501

Wave packet, 224, 228-230, 245, 247

Wave velocity, 140

‘Wiener-Khintchine theorem, 525

X
X-ray diffraction, 459
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