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Abbe eyepiece 149

Abbe orthoscopic eyepiece 111, 142
accomodation 16 ff, 49, 74, 93
achromate 188 ff, 422
acousto-optical deflector 969
adaptation 20ff

adjustment of zoom systems 535
afocal imager 411

ametropic 69

Amicilens 573

Angulon 285, 323

aniseikonia 72

Antiplanet 284
aplanatic-concentric lens 186
apochromate 560, 730 ff
aspherical surface measurement 1016
astigmatic autofocus system 1028, 1031 ff
athermalization 180, 416
atmospheric transmittance 400
autofluorescence 692

autofocus system 1028 ff

— astigmatic 1028, 1031 ff

— chromatic confocal 1028, 1039
— confocal 1028, 1037f

— prism sensor 1029

— software based 1030
triangulation sensor 1029, 1041
axicon 215

b

Baker-Nunn telescope 798, 851
Baker-Super-Schmidt telescope 797, 852
ball lens 213

beam cleanup 246 ff

beam delivery system 228 ff

Bertele eyepiece 113,117, 125, 143, 147
Bertrand lens 655

binocular prism 653

1057

binocular vision 63

biocular magnifier 162

Biogon 319

Biotar 276, 303

blackbody radiation 398

blind spot 4,8

Bossung plot 889f

Bouwers-Cassegrain telescope 811, 851, 856
Bouwers-Maksutov telescope 806
breathing effect 533

bright field illumination 543

Brunn Schiefspiegler telescope 775, 844
Buchroeder Schiefspiegler telescope 772, 844
Buchroeder-Houghton telescope 803, 855
bulges 897,917, 924

c

calcium fluoride 878

camera zoom 532

cardiod condenser 669

Cassegrain telescope 746 ff, 826, 836
cat’s eye system 205

catadioptric lens 358, 605, 793 ff, 909
catadioptric telescopes 793 ff

— Baker-Nunn 798, 851

— Baker-Super-Schmidt 797, 852

— Bouwers-Cassegrain 811, 851, 856
— Bouwers-Maksutov 806, 855

— Buchroeder-Houghton 803, 855
— compact Maksutov 813, 856

— Houghton 802, 854

— Houghton-Cassegrain 804, 854
— Klevtsov 814, 857

— Lurie-Houghton 805, 855

— Maksutov-Cassegrain 809

— Maksutov-Gregory 809

— Maksutov-Rumak 810

— Mangin 793

— Schmidt 794 ff, 850
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— Schmidt-Bouwers 813, 856

— Schmidt-Cassegrain 799, 852
— Schmidt-Gregorian 801

— Schupmann Medial 817 ff, 858
— Schupmann Brachymedial 821
— Sigler 801, 853

- Wright-Vaisala 797, 850

— Wynne 799, 851

cataract 75

Celor lens 299

central obscuration 829 ff

CGH 1025

chromatic confocal autofocus system 1028,

1039
cinematographic projection lens 985
Coddington equations 79
cold finger 403
cold shield 403
cold stop 403
collector optic 662 ff
collimator lens 183 ff, 1012
color vision 40
color wheel 991
compact Maksutov telescope 813, 856
compensating eyepiece 133, 139
compensator 457, 499
condenser optic 665 ff
cones 8,21, 40
confocal autofocus system 1028, 1037 {
confocal scan lens 685
confocal scanning microscope 682 ff
conoscopic observation 655
contact lens 83
contrast sensitivity 53
Cooke triplet 290 ff
cornea 3
corner cube reflector 216 ff
correction microscopic lens 560, 595 ff
correctorlens 1016
— diffractive 1025
— null corrector 1016
— Offner 1020
— refractive 1016
cos*law 350
Couder anastigmat 756, 839
cover glass 561, 636 ff
critical illumination 658
Czerny-Turner spectrometer 1049

d

Dagor lens 280

Dall-Kirkham telescope 750, 837
data disk lens 165 ff’

dazzling 24

depth of field 265f
detectivity 402

diffractive corrector lens 1025
diffractive surface 415

digital mirror device 989, 997 ff
digital projection lens 988
Dilworth eyepiece 132, 151
dipole illumination 875
dipvergence 65

Distagon 193, 332

distinct vision 103

distortion 94, 343 ff

DMD 989,997 ff

Dogmar 299

Donders lines 65

Double Gauss lens 303
Doublets 277 ff
dual-waveband system 170
Dyson system 204 f

e

Ebert-Fastie spectrometer 1050
electro-optical deflector 971
emissivity 397

empty magnification 547
Emsley model eye 27 ff
endoscope 961 ff
epi-illumination 656
epi-plan lens 560

Erfle eyepiece 119, 145
Ernostar 324

EUV systems 930

eye 3ff

— accomodation 16 ff, 49, 74, 93
— adaptation 20ff

— ametropic 69

— aniseikonia 72

— astigmatism 72

— axis 19

— binocular vision 63

— box 1006

— cataract 75

— chromatic aberrations 47
— color vision 40

— contactlens 83

— contrast sensitivity 53

— defects 69

— distinct vision 103

— dipvergence 65

— eyerelief 93

— hyperopia 69ff, 76

— intra ocular lens 85



— models 25ff

— modulation transfer function 50

— myopia 69ff, 75

— prespyopia 71

— prismatic effect 78
— spectacles 77

— spectral sensitivity 40
— stereoscopic vision 64
— transmission 43

— vergence 63

— visual acuity 57
eyepieces 89 ff

— Abbe 149

— Abbe orthoscopic 111, 142
— Bertele 113,117, 125, 143, 147

— compensating 133, 139
— diffractive 120

— Dilworth 132, 151

— distortion 94

— Erfle 119, 145

— Hastings 110, 159

— Huygens 105, 141

— Kellner 110, 142

— Kerber 149

— kidney bean effect 129
— Kohler 127,148

— Koénig 112, 142

— Nagler 129,131, 150
— orthoscopic 110

— Plossl 115, 143

— Pretoria 133,151

- pupil aberration 97
— Ramsden 107, 141

— relief 93, 1006

— Scidmore 123, 146

— Steinheil monocentric 109, 141

— terrestrial 136

— Visbylens 104, 140

— von Hofe 118, 144

- Wild 124,147

— Yanari 126, 152

— Zeiss astroplan 116, 144
— Zeiss binocular 122, 146
— zoom 135

f

fnumber 256

f-theta projection 345
f-theta scan lens 974
factor of a zoom 451
Fery prism 1051f
field corrector 821 ff
field lens 107

Index

film format 262

film projection lens 985
Fish-eyelens 338

fixed pupil zoom 478
flare light 382
Flektogon 333

floating elements 379
fluorescence microscopy 622
focal extender 828

focal reducer 827

focal shift 702
four-f-system 953 ff
fovea 4

Fraunhofer telescope 726
Frontar 271

g
Galilei telescope 231, 726

galvanometric mirror 969

Gaussian beam 229, 233 ff
Gaussian brackets 525

ghost image 381 ff

glass diagram 179

grating spectrometer 1043 ff
Greenough stereo microscope 679f
Gregorian telescope 751, 837
Grubb lens 271

Gullstrand model eye 27 ff

h

Hastings lens 110, 159

head mounted display 1004 ff

head up display 1002

Hektor lens 299

Heliar 297

hemiplanar 955

Herrig Schiefspiegler telescope 769, 841
HMD projection lens 1004 ff

Hologon 315

holographic scanning 973

horopter 65

Houghton telescope 802, 854
Houghton-Cassegrain telescope 804, 854
HUD projection lens 1002

human eye 3ff

Huygens eyepiece 105, 141

Hypergon 310

hyperopia 69ff, 76

i

illusion, optical 13 ff
immersion 561, 636 ff, 879, 909
index mismatch 638
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infrared 391ff

— achromate 422
— afocal imager 411
— detection 402
— emissivity 397
— materials 406 ff
— optical systems 391 ff
— reimager 412,433
— scan system 411
— spectral bands 393
— systems 391ff
— zoom afocal 431
interferometer lenses 1012 ff
interpupillary distance 25
intra ocular lens 85
inverse microscope 553
inverse triplet 296
iris 7

k

Kellner eyepiece 110, 142

Kepler telescope 230

Kerber eyepiece 149

kidney bean effect 129

Klevtsov telescope 814, 857
Koojiman model eye 27 ff

Korsch telescope 762, 790, 840, 849
Kutter Schiefspiegler telescope 767, 841
Kohler eyepiece 127, 148

Kohler illumination 543, 658, 661 ff
Konig eyepiece 112, 142

)

Landolt ring 57

Landscape lens 268

laser collimator 187

LASIK 86

LCoS 993

LeGrand model eye 27 ff

line of sight 19

Liou-Brennan eye 27 ff

Lister lens 569

lithographic projection lenses 865 ff
— asphecial 906

— bulges 897,917

— catadioptric systems 909

— chromatic aberrations 893 f

— dipole illumination 875

- EUV 930ff

— immersion 879

— materials 878

— mirror system 913, 930 ff

— multi-axis catadioptric 925 ff

— performance 883 ff

— Petzval curvature 897

— polarization 881

— proximity effects 870

— quadrupole illumination 875

— refractive 917

— resolution 867, 870 ff

— ring field 868, 937

— stepper system 868

— scanning system 868

— telecentricity 898f

LMS color system 44
long-distance microscopiclens 599
loupe 102ff, 158ff

Loveday telescope 756, 839

low Fresnel number 71
Luneburglens 218
Lurie-Houghton telescope 805, 855

m

Macula 8

magnifier 102 ff, 157 ff
Maksutov-Cassegrain telescope 809, 855
Maksutov-Gregory telescope 809
Maksutov-Rumak telescope 810
Mangin mirror 196 ff

Mangin telescopes 793

matching length 551

mechanical compensated zoom 457 ff, 511
mechanical tube length 551
Metrogon 317

microlens array 971f

microscope 543 ff

— adjustment 699

— binocular prism 653

— collector optic 662 ff

— condenser optic 665 ff

— confocal scan lens 685

— confocal scanning microscope 682 ff
— conoscopic observation 655

— cover glass 561, 636 ff

— defocusing 629

— fluorescence microscopy 622

— illumination 656 ff

— immersion 561, 636 ff

— index mismatch 638

— intermediate image 544

— inverse setup 553

— Koéhler illumination 543, 658, 661 ff
— magnification 545

— Nipkow microscope 689

— quality classes 559

— resolution 548



— stereo microscope 674 ff
— thermal effects 714
— throughput 694

— TIRF illumination 671
— transmission 698

— tube optic 544, 650 ff
mirror zoom 530

model eyes 25 ff
Gullstrand 27 ff

— LeGrand 27ff

— Walker 27ff

— Emsley 27ff

— Navarro 27ff

— Liou-Brennan 27ff
— Koojiman 27ff
Moore’s law 867, 873
myopia 69ff, 75

n

Nagler eyepiece 129, 131, 150
narcissus 418

Navarro model eye 27 {f
Newton telescope 606, 745, 823
Nipkow microscope 689

null corrector lens 1016

(o]

Offner corrector lens 1020

Offner system 201 ff, 211, 868, 1049
optical compensated zoom 457, 482 ff, 521
optical illusions 13 ff

orthographic projection 345

orthoscopic eyepiece 110

Orthostigmatic lens 283

Ostwald lens 80

p

pancratic system 447
Panoramiclens 351
parabolic mirror 745
Paul-Baker telescope 758, 839
Pentac 298

periscope 958

Petzval portraitlens 272
Petzval projection lens 276
Petzval sum 95, 761, 897
phoropter 62
photographiclens 256 ff
— Angulon 285, 323

— Antiplanet 284

— Biogon 319

Biotar 276, 303
catadioptriclens 358

Celor lens 299

Cooke triplet 290 ff
Dagor lens 280
Dogmar 299

Double Gauss lens 303
Doublets 277 ff
Ernostar 324

Fish-eye lens 338
flare light 382
Flektogon 333
floating elements 379
Frontar 271

ghost image 381 ff
Grubblens 271
Hektor lens 299
Heliar 297

Hologon 315
Hypergon 310

inverse triplet 296
Landscape lens 268
Metrogon 317
Orthostigmatic lens 283
Panoramic lens 351
Pentac 298

Petzval portrait lens 272
Petzval projection lens 276
Planar 303

Plasmat 301

Pleogon 318

Pleon 343

Protar 285
quasi-symmetrical doublet 284
Rapid rectilinear lens 278
retrofocus type 27 ff
SLR camera 336
Sonnar 326

Steinheil periscope 278
stopping down 37
Super Angulon 323
telephoto lens 352 ff
Tessar 287

Topogon 313

Triplet 290ff

Unar 287

vignetting 373

Vivitar 335

wide-angle lens 309 ff
Wollaston lens 80, 268

photopic vision 22, 40
pick-up lens 165
pinhole 246, 682, 688 {
Piper'slaw 24
plan-achromate 559

Index
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plan-apochromate 560
Planar 303

Planck’s law 397

Plasmat 301

plasticlens 174ff, 363
Pleogon 318

Pleon 343

Plossl eyepiece 115, 143
PMMA 179

polygon mirror 968
polystyrol 180

Portrait lens 272
pre-objective scanning 966
presbyopia 16, 71
Pressmann-Camichel telescope 751, 837
Pretoria eyepiece 133, 151
principle of smallest changes 451
prism autofocus sensor 1029
projection 344

— rectilinear 344

— stereographic 344

— fitheta 345

projection lenses 984 ff

— cinematographic 985

— color management 991

— digital 988

— digital mirror device 997 ff
- film 985

— front 995

— head mounted display 1004 ff
— head up device 1002

— lithographic 865 ff

— rear projection 1001
Protar 285

proximity effects 870

pupil aberration 97
pupillary axis 19

quadrupole illumination 875
quasi-symmetrical doublet 284

r

Ramsden eyepiece 107, 141
Rapid rectilinear lens 278
ratio of a zoom 451

rear projection lens 1001
Rectilinear lens 278
rectilinear projection 344
reflective telescopes 744 ff
refractive corrector lens 1016
refractive telescopes 727 ff
reimager 412,433

relay systems 943 ff

— fourf-system 953 ff

— achromate 944 ff

— combination of 956

— endoscope 961 ff

— riflescope 957

— periscope 958

— zoom 950

relief of the eye 93, 1006
retina 4

retina scanner 1011
retrofocus lens 27 ff
retroreflection system 205 ff
— axicon 215

— balllens 213

— cat’s eye system 205

— corner cube reflector 216 ff
Ricco’s law 24

riflescope 957

ring field 868, 937
Ritchey-Chretien telescope 750, 826, 836
Robb telescope 763, 840
rods 8,21, 40

rotating wedge-prisms 970
Rowland grating 1046 ff

s

saccades 12

scan angle 966

scan components 967
scan magnification 966
scan system 411, 965 ff
— angle 966

— confocal scan lens 685
— components 967

— design 977

— f'thetalens 974

— holographic 973

— infrared 411

— lithographic 868

— magnification 966
— pre-objective 966

— resolution 976

— retina scanner 1011
Schiefspiegler telescope 766 ff
— Brunn 775, 844

— Buchroeder 772, 844
— Herrig 769, 841

— Kutter 767, 841

— Shafer 776,782, 845
— Shafer-Mersenne 781
— Solano 777, 846

— Stevick-Paul 773, 845



— three-mirror anastigmatic 786

- Walrus 789

— Yolo 771,843

Schmidt telescope 794 {f, 850

Schmidt-Bouwers telescope 813, 856

Schmidt-Cassegrain telescope 799, 852

Schmidt-Gregorian telescope 801

Schupmann Brachymedial telescope 821

Schupmann Medial telescope 817 ft, 858

Schupmann principle 894 ff

Schwarzschild aplanatic telescope 753 ff, 838

Schwarzschild mirror objective 606, 612 ff

Scidmore eyepiece 123, 146

sclera 10

scotopic vision 22, 40

see-through HMD 1005

Shafer Schiefspiegler telescope 776, 782, 845

Shafer-Mersenne Schiefspiegler telescope
781

Sigler telescope 801, 853

SLR camera 336

Solano Schiefspiegler telescope 777, 846

solid immersion lens 709

solid state zoom 528

Sonnar 326

spatial frequency filter 246 ff

spectacles 77

spectral sensitivity 40

spectrometer 1043

— Czerny-Turner 1049

— Ebert-Fastie 1050

— grating 1043 ff

— prism 1044

— resolution 1043

— Rowland 1046 ff

spectroscopic systems

spherical mirror 745

spider obscuration 834

Stefan-Boltzmann law 397

Steinheil monocentric eyepiece 109, 141

Steinheil periscope 278

stepper system 868

stereo microscope 674 ff

stereographic projection 344

stereopsis 63

stereoscopic vision 64

Stevick-Paul Schiefspiegler telescope 773,
845

Stiles-Crawford effect 12

stopping down 37

stray light 242, 381 ff

Super Angulon 323

superachromate 739 ff

1043 ff

Index

t

Telan system 654

telecentric lens  219ff, 366, 644, 898
telephoto lens 352 ff

telephoto ratio 356

telescopes 723 ff

— apochromate 730ff

— Baker-Nunn 798, 851

— Baker-Super-Schmidt 797, 852
— Bouwers-Cassegrain 811, 851, 856
— Bouwers-Maksutov 806, 855

— Brunn Schiefspiegler 775, 844
— Buchroeder-Houghton 803, 855
— Buchroeder Schiefspiegler 772, 844
— Cassegrain 746 ff, 826, 836

— catadioptric 793 ff

— central obscuration 829 ff

— compact Maksutov 813, 856

— Couder anastigmat 756, 839

— Dall-Kirkham 750, 837

— field corrector 821 ff

— focal extender 828

— focal reducer 827

— Fraunhofer 726

— Galilei 726

— Gregorian 751, 837

— Herrig Schiefspiegler 769, 841
— Houghton 802, 854

— Houghton-Cassegrain 804, 854
— Kepler 230

— Klevtsov 814, 857

— Korsch three-mirror 762, 790, 840, 849
— Kutter Schiefspiegler 767, 841
— Loveday 756, 839

— Lurie-Houghton 805, 855

— Maksutov-Cassegrain 809

— Maksutov-Gregory 809

— Maksutov-Rumak 810

— Mangin 793

— Newton type 606, 745, 823

— parabolic mirror 745

— Paul-Baker 758, 839

— Pressmann-Camichel 751, 837
— reflective 744 ff

— refractive 727ff

— Ritchey-Chretien 750, 826, 836
— Robb three-mirror 763, 840

— Schiefspiegler type 766 ff

— Schmidt 794 ff, 850

— Schmidt-Bouwers 813, 856

— Schmidt-Cassegrain 799, 852
— Schmidt-Gregorian 801

— Schupmann Brachymedial 821
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— Schupmann Medial 817 ff, 858

— Schwarzschild aplanatic 753 ff, 838
— Shafer-Mersenne Schiefspiegler 781
— Shafer Schiefspiegler 776, 782, 845
— Sigler 801, 853

— Solano Schiefspiegler 777, 846

— spherical mirror 745

— spider obscuration 834

— Stevick-Paul Schiefspiegler 773, 845
— superachromate 739 ff

— three-mirror anastigmatic 786

- Walrus 789

— Willstrop Mersenne-Schmidt 760, 840

— Wright-Viisild 797, 850
— Wynne 799, 851

— Yolo 771,843
terrestrial eyepiece 136
Tessar 287

thermal effects 714
three-mirror anastigmatic telescope 786
threshold sensitivity 11
TIRF illumination 671
Topogon 313
trans-illumination 656
tremor 12

triangulation autofocus sensor 1029, 1041

Triplet 290ff

truncated Gaussian beams 233 ff
Tscherning ellipse 80

tube lens 544, 650 ff

u
Unar 287

v

variator 454, 499
varifocal system 447
vergence 63

Vernier acuity 59
vignetting 373, 650, 695
Visby lens 104, 140
visual acuity 57

visual axis 19

vitreous humour 4
Vivitar 335
von Hofe eyepiece 118, 144

w

Walker model eye 27 ff
Walrus telescope 789
Weber law 23
Weber-Fechner law 23
wide-angle lens 309 ff
Wild eyepiece 124, 147

Willstrop Mersenne-Schmidt telescope 760,

840
Wollaston lens 80, 268
Wright-Viisild telescope 797, 850
Wynne telescope 799, 851

X
X-cube 994

Y
Yanari eyepiece 126, 152

Yolo telescope 771, 843

z

Zeiss astroplan eyepiece 116, 144
Zeiss binocular eyepiece 122, 146
zoom systems 182, 368, 447 {f, 950

— adjustment 535

— breathing effect 533

— camera system 532

— compensator 457, 499

— eyepiece 135,182

— factor 451

— fixed pupil system 478

— infrared afocal 431

— mechanical compensated 457ff, 511
— mirror system 530

— optical compensated 457, 482 1f, 521
— photographic 368

— ratio 451

— solid state 528

— variator 454, 499



