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axial chromatic aberration, 292

beamsplitter, 185
birefringent materials, 139
biaxial crystals, 143
double image, 145
optic axis, 143
uniaxial crystals, 143
birefringent plates, 139
half-wave plate, 140
quarter-wave plate, 140
slow axis and fast axis, 139

Cartesian oval, 18
Cartesian sign convention, 21
coherence

coherence length, 164

degree of coherence, 158

van Cittert—Zernike theorem, 261
critical angle, 10, 130

degree of coherence, 162
diffraction, 240
Airy disk, 254
circular aperture, 252
Fresnel-Kirchhoff integral, 246
Huygens—Fresnel, 249
inclination factor, 234, 246
Kirchhoff integral, 243
Rayleigh—Sommerfeld, 248
rectangular aperture, 254
two identical circular apertures,
258
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diffraction gratings, 269
diffraction order, 271
diffraction
condition of Sommerfeld, 245

extended source, 214

f-number, 56
Fermat’s principle, 11
geometrical wavefront, 16
mirage, 13
field of view, 63
field of view and object field
magnifying glass, 71
Fraunhofer diffraction integral, 251
Fresnel diffraction integral, 252
Fresnel equations, 124
Fresnel zones, 234
Poisson spot, 239
zonal plate, 239

harmonic plane waves, 119, 156
human eye
far point distance (fpd), 66
farsightedness, 69
Gullstrand—Emsley, 66
hyperopia, 69
myopia, 69
near point distance (npd), 66, 69
nearsightedness, 69
Purkinje, 66
Huygens’ principle, 6, 231
Huygens—Fresnel principle, 232
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image of a point object
diffractive, 263
image of point object
geometrical, 16
interference
by multiple wave reflection, 193
equal inclination, 206
equal thickness, 217, 228-229
from N, 209
localized fringes, 197-198, 206
nonlocalized fringes, 197-198,
206, 208, 214
primary maxima, 210
principal maxima, 212
secondary maxima, 210, 213
spherical waves, 200
two plane waves, 168
two spherical waves, 197
visibility, contrast, 167, 171
white light, 214, 217
interference fringes
circular, 177, 180, 190
hyperbolic, 176
straight, 183, 190
interference of two plane waves, 166
interference pattern
straight fringes, 168
interferometers
Fabry—Pérot, 223
Fizeau, 229
Michelson, 184
Newton, 226
Young, 220-221
irradiance, 58, 107-108, 157

Jones
matrices, 152
vector, 149

law of reflection, 31, 121
law of refraction, 8, 121

lenses
doublet achromatic, 293
focal length of a thick lens, 47
focal planes, 43
Gaussian equation, 37
lens system, 52
negative, 42
oblique rays, 44
positive, 41
primary focal point, 38
principal planes, 48
ray tracing, 39-40
secondary focal point, 38
thin lens approximation, 37
thin lens equation, 37
thin lens focal length, 37
thin lens power, 53

limit of spatial resolution, 266

magnification
lenses, 4041
microscope, 82
spherical mirrors, 32
spherical refracting surface, 29
telescope, 76
magnifying glass, 71
Malus’ law, 118
Maxwell’s equations, 104, 119,
282
meridional plane, 28
Michelson interferometer, 159, 177,
181
microscope, 81
monochromatic primary
aberrations
astigmatism, 91
coma, 91
distortion, 89
field curvature, 86
Petzval, 86
spherical, 87
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numerical aperture, 82

optical glasses, 287
Abbe diagram of optical glasses,
288
optical path length, 14

plane of incidence, 31
polarization
Brewster’s angle, 126
circular, 110, 113
elliptic, 110, 113
linear, 112
natural light, 109
polarized light, 109
reflectance and transmittance,
127, 135
polarizers
dichroic linear polarizers, 114
extinction coefficient, 115
Fresnel rhomb, 134
Glan-Thompson prism, 148
Rochon prism, 149
Sénarmont prism, 149
Wollaston prism, 148
Poynting vector, 107
primary monochromatic
aberrations
aberrations polynomial, 264
diffraction patterns, 265
prisms, 299
right-angle prism, Porro prism,
pentaprism, Amici prism, 300
beamsplitter cubes, 302
Dove prism, 301
isosceles prism, minimum
deviation, 303
Pellin—Broca prism, 304
PSF
diffractive, 264
geometrical, 94
pupils
coupling, 76

entrance and exit, 58
pupil function, 264

radiant intensity, 54
ray tracing
exact, 95
paraxial, y-nu method, 276
rays
chief, 60, 90
marginal, 60, 75
refractive index
extraordinary, 143
ordinary, 143, 281, 284-285
resolving power
diffraction grating, 272
microscope, 83

sagittal plane, 90
Snell’s law, 8, 12
spatial resolution limit
Rayleigh criterion, 266
spherical mirrors, 31
ray tracing, 31
spherical aberration, 34
spherical refracting surface
Gauss equation, 23
paraxial approximation, 23
primary focal length, 24
primary focal point, 25
ray tracing, 28
refractive power, 29
secondary focal length, 24
secondary focal point, 24
spherical aberration, 23
Stokes relations, 191
stop
aperture, 56
field, 62

tangential plane, 90
telescope
Galilean refracting, 78
Keplerian refracting, 75
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Newtonian reflecting, 80 dielectric, 119
total internal reflection, 130 vacuum, 104
transverse chromatic aberration, wave vector, 119
293 waves
harmonic plane, 105
wave equation ordinary, extraordinary, 144

birefringent material, 137 spherical, 172






Yobani Mejia-Barbosa is a Professor in the Department of
Physics at the Universidad Nacional de Colombia, where he
has taught courses in optics for more than 12 years. He
received his B.S. and M.S. degrees in Physics from the
Universidad Nacional de Colombia in 1991 and 1995,
_ respectively, and his Ph.D. in Optics from the Centro de
~ Investigaciones en Optica, Mexico, in 2001. His current

research interests include optical design, interferometry,
visual optics, and classical coherence. He is a senior member of Optica.

Herminso Villarraga-Gémez obtained his B.S. in Physics in
2007 from the Universidad Nacional de Colombia, under the
guidance of Prof. Mejia-Barbosa. He also holds an M.S. in
Physics (University of Puerto Rico, 2010), an M.S. in Optics
(University of Central Florida, 2012), and a Ph.D. in Optical
Science and Engineering (University of North Carolina,
2018). Herminso has worked for world-renowned optical
companies, including Nikon (2015-2019) and most recently
ZEISS (since 2019). He has been a member of SPIE and Optica since 2012.




