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biocompatibility, 170
bioluminescence, 171, 197
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blur, 3

Brewster’s angle, 258, 275, 276,
294
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cystoscope, 379
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cytoplasm, 2

dark field, 117, 152, 153, 160, 162
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degree of linear polarization
(DOPy), 239, 241
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depolarization, 7
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192,193

emission, 8, 117, 156, 165, 166,
167, 168, 169, 170, 172, 173, 174,
175, 176, 177, 178, 180, 181, 183,
190-202, 204-209, 211, 212, 213,
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ensquared energy, 47
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fluence rate, 78
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fluorescence filters, 174, 177, 180

fluorescence imaging, 165, 167,
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fluorescence lifetime imaging, 173
fluorescence lifetime, 8
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fluorescent light, 171
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focal points, 13, 14, 15

focusing lens, 381, 398

Fourier transform spectroscopic
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frequency domain, 173, 230
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Fresnel rhomb, 269, 272
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full-wave retarder, 266

galvanometer scanners, 324
galvanometer, 324-326, 339, 356
gastroscope, 379

Gaussian equations, 15

Gaussian optics, 13

geometrical extent. See throughput
geometrical optics, 13
graded-index fiber, 71

graticule, 115

green fluorescent protein (GFP),
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GRIN lens, 385, 389, 397, 410, 411
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hard coating, 186

hard tissues, 2

hard-coated filters, 186
helicity, 245

hemoglobin, 3, 247, 252
heterogeneity, 9

hexagonal packing, 81
higher-order aberrations, 43
hollow waveguides, 67, 101
holographic filters, 182
Hopkins rod-lens relay, 391, 393
hot mirror, 86, 87

hybrid imaging, 216
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image formation, 13
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immersion liquid, 109, 125, 132,
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index-guiding fibers, 68
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420

intensified CCD (ICCD), 179
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intrinsic birefringence, 288, 291
inverse-square law, 23, 24
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Jones matrix, 236, 237, 303
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light absorber, 200

light collection efficiency, 108, 118
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Maréchal criterion, 51
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merit functions, 62, 64
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micro-elecromechanical system
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modal dispersion, 71

mode mixing, 72
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molecular imaging, 1
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multiphoton imaging, 11
multiple-order retarder, 267, 268

natural birefringence, 288
Newtonian equations, 15
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Nipkow disk, 330, 332-337, 375
noncoherent light sources, 174
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nuclei, 2
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oil immersion, 124, 125, 132, 134
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optical activity, 7

optical coherence tomography
(OCT), 17, 216, 217, 231

optical contrasts, 1

optical fibers, 67, 70

optical path difference (OPD), 19,
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optical properties, 1, 2, 12

optical sectioning, 313, 321, 322
optical sections, 311, 313

optical spectroscopy, 67

optical tube length, 103, 107, 108
organelles, 2

orientation, 233-236, 239, 247, 264,
291, 295

orientational birefringence, 289
orientational coefficient, 289

packing fraction, 81, 93

paddle scanner, 340, 341
Pancharatnam achromatic retarder,
269

parameters, 70, 86, 105, 108, 115,
116, 118, 123, 139, 141, 144, 147,
149, 160
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paraxial focus, 31

paraxial image plane, 2631, 38, 40,
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parfocal distance, 105, 106
patterned polarizers, 264
penetration depth, 5, 249

Petzval curvature, 36, 37, 61, 113,
126, 129, 135

Petzval curvature

Petzval sum, 61, 394, 415

Petzval surface, 36, 37

phase contrast, 103, 114
photobleaching, 166, 168, 192, 207
photoelastic coefficient, 291
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photomultiplier tube (PMT), 174,
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photonic crystal fibers (PCFs), 67
photonic crystals, 67

photons, 3,6, 7,8, 11, 173, 178,
179, 183, 250

phototoxicity, 207

phycoerythrin (PE), 169
piezoelastic modulators (PEMs),
270

piezoelectric driven actuator, 209
pincushion distortion, 38

pinhole lens, 322, 323, 324, 330
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pivot point, 316, 337, 339, 340, 342,
360, 361, 365
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plan apochromatic

plan fluorite, 110, 120, 133

plate polarizer, 258

Pockels cells, 270

Poincaré sphere, 236

point spread function (PSF), 47, 49,
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polarization aberrations, 273, 288,
293, 295, 299, 300

polarization beamsplitter, 246, 258,
259,261, 263, 288

polarization converter, 265
polarization ellipse, 236, 239, 295
polarization gating, 7

polarization ratio image, 248
polarization splitting, 187
polarization state, 5

polarization, 1, 5-11, 186, 187, 216,
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270,271, 272,273, 274, 276, 279,
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polygonal scanners, 324, 325
porphyrins, 167, 169, 228

power density, 78

principal planes, 14, 15

principal points, 13, 14, 51
principal rays, 14

prismatic scanner, 325

projected area, 21-23

projected, 22

protected-graft copolymer (PGC),
170

protein, 3

pupil spherical aberration, 148
pushbroom scanning, 173
pyramidal error, 325

pyramidal scanner, 325

quantum efficiency (QE), 118, 168
quarter-wave retarder, 263

radiance, 23, 25

radiant intensity, 23

Raman scattering, 1, 3, 6

ray aberration, 26-30, 32, 35, 37,
38,43

Rayleigh criterion, 110

Rayleigh scattering, 3

red fluorescence protein (RFP), 170
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retardance, 266277, 281-287, 293,
295, 297-300
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retarders, 236, 241, 253-270, 272,
273,295

rms spot radius, 44, 49, 62, 390, 391
rms wavefront error, 48, 62

rod lenses, 379, 380, 392, 394, 396,
398

rotation matrix, 243

rotators, 253

sagittal coma, 34

scatterers, 233

scattering coefficient, 2, 5, 9
scattering function, 4
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Schwarzschild objective lens, 141,
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scratches and digs, 188

second harmonic generation (SHG)
imaging, 11

secondary chromatic aberration, 40
Seidel aberrations, 40

sheet polarizer, 255-257

shortpass filter, 180—182, 192

side view, 360

signal-to-noise ratio (SNR), 93, 312,
322

single-mode fiber

single-mode fibers, 70, 71, 92, 209
skew rays, 70

slope, 181, 185, 192

Snell’s law, 25, 53

soft coatings, 184

solarization, 220

solid angle, 4, 21, 22

solid-core fibers, 67, 68

solid-state detector, 118

spatial filtering, 10

spatial light modulators, 175
spectra, 1, 8, 11, 167, 168, 170, 173,
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spectral imaging, 11

spectral polarization difference
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spot diagram, 43, 44, 45, 46

square packing, 81

stage scan, 324, 328, 329, 330, 352
step-index fiber, 68, 71, 73

Stokes shift, 167, 193, 199

Stokes vector, 238, 239, 241, 243
stop shift, 58, 59

straight view, 360
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stress-induced birefringence, 270,
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stress-optical coefficient, 289, 293
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microscope (TSRLM), 332, 333
tangential coma, 34

Telan system, 104, 108
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413,415

telecentricity, 17, 119, 131, 153,
384, 385, 386, 398, 400
therapeutic window, 3, 5, 6
thin-film filters, 182, 184, 186, 188,
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third-order aberrations, 29, 51, 64
through-focus, 44, 46

throughput, 19, 21, 23

time domain, 173

time gating, 10

total internal reflection (TIR), 67,
68, 73,78, 82,276, 283
transillumination, 10, 117, 119, 152,
153, 158, 162, 247

transmission, light, 1
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transmitted wavefront distortion,
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transverse ray aberrations, 27

true zero-order retarder, 267

tube lens, 104, 105, 108, 110, 114,
115,118, 119, 121, 122, 131, 145,
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ultrasound imaging, 1, 11
ultraviolet (UV), 3, 165, 168, 175,
176, 182, 183, 188, 192, 201, 216,
220,221, 222, 225, 226, 228, 420,
421

unit magnification, 14, 60, 381
unpolarized light, 236

variable retarders, 270

video endoscope, 379, 386, 387, 419
viewing window, 432, 433, 436
vignetting, 17, 119, 149, 389, 390,
391, 394, 395, 415

wave plate, 265, 266, 268
wavefront aberration, 2629, 31, 40,
42

wavefront deformation, 9
wavefront quality, 255, 257, 268,
270, 271

wedge error, 186

wedge, 185, 186, 188, 189, 191
wide-angle mode, 411-414
wire-grid polarizer, 261-263, 272,
307

wireless endoscope, 379, 430, 437,
438

working distance, 14, 25, 62, 106,
108, 113, 114, 121, 128-130, 135,
136, 138, 139, 141

x-ray imaging, 1

zero-order retarder, 267, 268
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