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single-layer, 183 
multilayer, 180 

aperture, 41 
stop, 49, 153 

apochromat, 96 
apochromatic  

lens design, 212 
doublet, 217 

aqueous, 189 
Aristotle, 5 
arthroscope, 169 
aspheric 

infrared lenses, 139 
surfaces, 136, 138, 182–183 

astigmatism, 108, 110, 112, 128, 
192, 200, 202, 223 

astrophotography, 162 
athermalization, 185 
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distortion, 202, 223 
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positive, 112 
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entrance pupil, 49, 202, 220, 221 
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exposure value (Ev) system, 259 
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relief, 162, 165, 202 
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final design optimization, 222 
finest resolvable pattern, 147 
Fizeau, Armand, 11 
flint glass, 124, 175 
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glass 
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SF1, 175 
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gold coating, 136 
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head prism, 170 
height solve, 73 
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human eye, 189 
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hyperfocal distance, 66 
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image  

brightness, 60 
derotation, 140 
evaluation, 205 
plane, 56 
quality, 215, 220 
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reflection, 30 
refraction, 9, 37 
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design, 15, 205 
double-Gauss, 220 
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field flattener, 112 
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plano-convex, 71 
thin, 47 
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mock-up stage, 70 
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lens (continued) 
speed, 47 

light ray concept, 30 
light rays, 28 
light sources, 28 
Lincoln Memorial, 150 
linear expansion, 177 
Lister, Joseph Jackson, 10 
loupe, 147 
low-expansion materials, 178 
 
 
magnetic tapes, 237 
magnification, 58, 93 

value M, 148 
magnifier, 148 
magnifying glass, 147 
marginal ray, 49, 54 
Maurolico, Francesco, 6 
maximum visual resolution, 161 
mechanical length, 144 
melt data, 176 
Michelson, Albert A., 13 
micromachined mirror, 137 
micromachining, 138 
microscope, 89, 152, 155 

magnification, 155 
MIL Handbook 141, 144, 202 
mirror, 130 

concave, 33 
convex, 33 
curved, 136 
flat, 30, 130 
front surface, 136 
Mangin, 137 
micromachined, 137 
replicated, 137  
spherical, 226, 227 

mirror substrate, 131 
modern PC system, 75 
modified symmetrical form, 202 
modulation, 150 
modulation transfer function (MTF), 

84, 103, 150, 159 
data, 128 

monocular, 124, 164 
moon, 161 

illusion, 232 
mounting a mirror, 135 
multilayer coatings, 180 
multispectral-grade zinc sulfide, 183 
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near-infrared spectral bandwidth, 

210 
nearsightedness, 192 
negative lens element, 39 
Newton, Isaac, 9 
Newtonian  
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thin-lens formula, 63 

noninvasive surgical procedures, 
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null lens, 226 
numerical aperture, 56, 156 
 
 
oblate spheroid, 227 
obscuration, 41 
observed field of view, 150 
Ohara, 15 
optic nerve, 191 
optical  

axis, 49 
coatings, 15, 173 
designer, 2, 77 
glass, 173 
illusion, 231 
instrument, 147 
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fused silica, 173 
germanium, 182 
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plastic, 173, 185, 188 
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Pyrex, 178 
silicon, 183 
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optical (continued) 
material  (continued) 

zinc selenide, 183 
zinc sulfide, 183 

micrometer, 167 
path difference, 196 

error, 227 
range finder, 142 
schematic, 209, 218, 225 
sight level, 166 
spectrum, 44 
tooling instruments, 166 

Optical Design for Visual Systems, 
153, 202 
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procedure, 200 
stage, 213 
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and Optimization), 80, 205 

OSLO-EDU, 72, 81, 205 
overall length, 144 
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parabola, 265–266 
paraboloid, 226 
paraxial solves, 213 
Pechan derotation prism, 144 
performance evaluation, 215 
periscope, 18  

"golf course", 169 
submarine, 115, 169, 171 

perspective, 232 
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curvature, 108, 112 
Joseph, 10, 15 
lens, 53, 82, 221 
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still, 239 

photometry, 259 
pincushion effect, 112 
plane 

image, 56 
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tangential, 51 

plano-convex, 71 
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point-spread function, 88, 119 
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Porro prism binoculars, 140, 164 
positive lens element, 37 
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precision collimator, 209 
primary color, 114 
prism, 40, 139 
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delta, 140 
derotation, 144 
deviating, 142 
dove, 140 
Pechan, 140 

derotation, 144 
penta, 140 
Porro, 140 
right-angle, 139 
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projection television, 237 
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reflecting coating, 135 
aluminum, 135 
gold, 136 
silver, 135 

reflection,  
law of, 30 

refraction, 35 
chief-ray, 117 
index of, 35 

for water, 35 
law of, 9, 37 

relative illumination, 169 
relay lens, 164 
replication process, 137 
resolution, 192 
reticle, 165 
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riflescope, 164 
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Roemer, Olaf, 11 
roof  
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mirror, 132 
Pechan prism, 163, 200–202 
prism, 132 
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scale focal length, 82 
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SF1 glass, 175 
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Soveril, 14 
spectral  
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response curve, 212 
weights, 213 
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optical, 44 
visible, 44 
electromagnetic, 21, 44 

speed of light, 24 
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spherical  
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surface, 136 
test mirror, 227 

split-crown element, 124 
spot diagram, 103, 159 
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standard illuminants, 29 
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stereoscope, 235 
still photography, 239 
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Strehl ratio, 119 
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Strong, John, 15 
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surface  

reflection loss, 179 
sag, 265 
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tangential plane, 51 
Taylor, H. Dennis, 13, 15 
telescope, 152, 158 

alignment, 167 
design, 206 
jig alignment, 167 
magnification, 158 
terrestrial, 163 

television 
projection, 237 

front, 239 
rear, 239  

three-dimensional high-
definition, 236 

test equipment, 229 
theodolite, 166 
thermal expansion, 178, 215 
thin lens, 47 

formulas, 61 
Newtonian, 63 
Gaussian, 63 

power, 52 
third dimension, 235 

high-definition television, 236 
movie, 236 
viewing, 236 

time, 259 
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tolerance analysis, 130 
tolerances, 88 
tolerancing process, 218 
total  

internal reflection, 142 
path, 144 
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video camera, 241 
videocassette recorder (VCR), 241 
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visible spectrum, 23, 44 
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as a function of field angle, 
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response curve, 152 
system, 231 
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wavefront, 27 
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wavelength, 21, 212 
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