Cambridge University Press
978-0-521-31162-5 - Interferometry, Second Edition
W. H. Steel

Index

More information

Index

aberration 35, 81
measurement 192-206
tolerances 38, 150-2
addition interferometer 75, 163
aerial smoothing 273
Airy function 144-8, 243
alignment 213

alternative interferogram, 10, 104, 110

amplitude, complex 32
amplitude transmission factors 31
analytic signal 23, 74-5
aperture 28, 90

dilute or unfilled 162, 274
aperture synthesis 275
apodization 23, 234, 248, 249

in Fourier spectroscopy 250, 252
applications table 2
arrays

circular 163, 275

cross 163, 274

linear 9, 274
autostigmatizing mirror 193-5

beam splitters 4, 126
coatings 126
compensating plate 129
diffracting 5, 137, 200, 205, 208
in convergent light 128
polarizing 5, 131, 168, 200-2
prism 131
Bessel functions 18
birefringent filter 239, 246
birefringent materials 133
Brewster angle 41
Brewster’s fringes 160

cat’s eyes 27, 113, 265

cavities for lasers S5, 155

channelled spectrum 11, 102, 262
applications 179-80, 192

chirping 259

Christiansen cross 9, 274

coatings 42
beam splitters 126
Fabry-Perot interferometer 149

304

coherence 72
and interference 3
and polarization 85
degree of 75
diffuse reflexion 83
higher-order 85
spatial 73, 78, 96
temporal 72, 76
coherence length 73
coherence time 73
coherent background 50
coherent radiation 32
imagery 36
interference 43
common-path interferometers 51, 197-206
for microscopy 210
with lasers 204
comparators, interference 173
compensating plate 129
compensation 96, 116
delay 116
polarization 106-7, 264-5
shift 116, 193
see also field-widened interferometers
tilt 121, 264
complementary interferogram 10, 115
contouring 229
control, interferometric 176, 263
convolution 15, 236, 258
correlation 15-6, 85
correlation interferometry 6, 270, 279
cube corner 27, 105
cyclic interferometer 8, 125, 1824, 202
as a microscope 213

delay 47, 91, 103

compensation 102, 116, 282

group, 77, 95

modulated 167, 255
diffracting beam splitters 5, 200, 205, 208,

266

diffraction 2, 32

correction for 138, 153, 172
diffraction grating 2, 39, 142, 161, 241-2
diffraction interferometers

see diffracting beam splitters
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diffraction limited 38
dilatometer 178
dilute aperture 162, 274
Dirac é-function 16
Dirac comb 17, 141, 160
displacement

in plane 223, 227

normal 224, 227

vector 219
division of amplitude 4

see also beam splitter
division of wavefront 4, 107, 161, 267
double-focus interferometer 199, 212
double-passed interferometers 6, 192
Dowell interferometer 176

echelon 242
Edser—Butler bands 102

see also channelled spectrum
effective source 81
end standards 1734
étendue 30

of spectrometers 238, 265, 267, 268
étendue advantage 238
exact fractions, method of 169, 179
excess fraction 164

measurement 165

Fabry—Perot étalon 148
Fabry—Perot filter 152, 239, 246
efficiency 146, 159
Fabry—Perot fringes 149
Fabry—Perot interferometer 148
cavity 55, 155
coatings for 149
confocal 154
in series 157, 245
in spectroscopy 243
microwave 150, 155, 181
scanning 153, 245
source size 152, 245
spherical 154, 246
surface tolerances 150
theory 143
field-widened interferometers 116
Fabry—Perot 154
Michelson 116, 265
polarization 134, 247
filter
birefringent 239, 246
Fabry-Perot 152, 239, 246
spatial 58
finesse 142, 146, 243
Fizeau fringes 10, 149
Fizeau interferometer 175, 186, 193
flatness
measurement 186
standard of 188
focusing 286

Fourier imagery 271
Fourier series 21
Fourier spectroscopy 232, 238, 250-69
computation 259
interferometers for 262
Fourier transform 12, 19
fast computation 262
in optics 12, 36, 83, 96, 250, 271
table 20
frequency 30
changers 57
doubling 198
of lasers 171
fringe counting 169, 179
fringes
alternative 10, 104
Brewster’s
see superposition
complementary 10, 115
equal chromatic order 11, 102
see also channelled spectrum
equal inclination 10
equal thickness 10
Fabry-~Perot 149
Fizeau 10, 149
frozen 7, 216
Haidinger 10
live 7, 215
localization 97
moiré 5, 177, 231, 263, 286
source 11, 104
spread-out 10, 46, 101, 166
superposition 160, 169, 179
test 11, 94
time-averaged 7, 216
visibility of 46, 76, 269, 277
white-light 102

Gibbs phenomenon 22, 163
grating response 163
gratings 2, 39, 142, 161, 241
holographic 69
lamellar 267
moiré 177
ruling 176
grazing-incidence interferometers 189
group delay 77, 95
group refractive index 95, 257
guided-wave interferometers 139

Hadamard spectroscopy 238, 250, 267
Haidinger fringes 10
Hankel transform 14
Hansen’s criterion for source size 104, 110
heterodyne interferometry 53, 57, 223

in imagery 284

in spectroscopy 254
Hilbert transform 24, 87, 258
holodiagram 224
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hologram interferometry 7, 215 lambda meter 172
fringe localization 223 lamellar grating 267
rough objects 219 laser 54
smooth surfaces 218 frequency measurement 171
theory 219 ring 183
transmitting objects 217 laser cavity 55, 155
holograms 60 laser Doppler 54
classification 65 laser interferometers 43, 196, 204, 215
computed 68 laser modes 55, 246
contouring by 229 laser sources 54, 103
Gabor 60 see also laser interferometers
rainbow 67 laser stabilization 56
reconstruction 65 lateral shear 52, 91
theory 53 lateral-shearing interferometer 5, 51-2, 135
holographic gratings 69 applications 198, 208, 271
holographic optical elements 68 use in microscopes 211
homologous rays 83 lead 48, 91
hook method 180 length standard 170, 173
. . length measurement 176, 178
image, pseudoscopic 65, 67 linear systems 14, 36, 232
imagery line-diffraction interferometer 206
and coherence 81 line profiles 171, 269
dlffraptlon theory 36-8 line standards 173—4
Fourier 271 Linnik interferometer 205
interference 271 Linnik microscope 89, 210
_ optical systems 28 Lloyd’s mirror 7, 274
impulse response 15 localization of fringes 97
mcoherent source 78, 81 in hologram interferometry 223
incoherent imagery 37 Lommel functions 38, 99-100
instrumental profile 232 long-path interferometry 169, 177
see also scanning function Lummer-Gehrcke plate 242
intensity Lyot filter 247
optical 31, 37
mutual 77 v
1ntensity mterferome?cr 6,279 Mach-Zehnder interferometer 8-9, 123
see also correlation interferometer application 206-8
integral order 164 metre 1701
_ measurement 168 Michelson interferometer 8-11, 108-23,
mterfcrgnce 1 210
multiple beam 141 field-widened 116, 265

order of 45, 91, 164

plane waves 43-7

spherical waves 47-50

two-beam 4, 43, 89
interference microscopes 89, 209
interferometers

see particular titles
basic types 7-8
classification 3-7

for optical testing 192
for spectroscopy 249, 262
microwave 138, 181
tilt-compensated 121, 264
with retroreflectors 113, 264
without collimation 111
Michelson stellar interferometer 278
modern versions 281
. microscope, interference 89, 209
g .1 2
complementary 10, 115 rl\r}[l%{owave 12n7tzrferometers 137, 150, 181
general formula 95, 104, 251 1118 Cross

; . mirror
isolator, optical 58 autostigmatizing 193-5
Jamin interferometer 180 plane 26
Jones calculus 39, 105 roof 28

trihedral 27
Kosters interferometer 175 mock interferometer 266
Késters prism 131 mode selector 56
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modulated delay 167
in spectroscopy 255
moiré, shadow 231
moiré fringes 5, 177, 263, 286
multiple-beam interferometers 4, 141
applications 187, 190, 242, 274
see also Fabry—Perot
miltiplex advantage 240
multiplication interferometer 76, 163, 274
mutual coherence function 75, 83
mutual intensity 77

noise 25
in spectroscopy 237, 240, 255

obliquity effects 174
see also source size
optical coatings
see coatings
optical-fibre interferometers 140
optical multiplication 169, 179
optical path difference 47, 91
optical surfaces 151
testing 186
tolerances for interferometers 81, 150
optical transfer function 37, 163
measurement 284
order of interference 45, 91, 164

parallelism control 154, 246, 263
parameters describing
interferometer 91, 141
phase 32
changing 223
correction 257
measurement 185, 256
retrival 86
phase conjugation 28, 65
phase contrast 2, 206
phase dispersion 176
phase spectra 256
photo-electric methods 166-8, 185, 223
plane
of observation or interference 51, 89
source 90
plasma diagnostics 181
point-diffraction interferometer 205
point-reference interferometer
see double-focus interferometer
polarimeter 1667
polarization 39
and coherence 85
calculus 39, 105
compensation in interferometers 106,
264
measutement 275
polarization interferometers 5, 133
applications 201-4, 211, 246, 266
polarization vector 39

polarizing beam splitter 5, 131, 168, 2014
precision of interferometry 165, 172, 185

Q-factor 147
quasi-monochromatic radiation 32, 76, 94

radial-shear interferometer 52, 91, 201, 204
radio astronomy 7, 161, 272
random functions 24
Rayleigh interferometer 7, 180, 208
reception pattern 272
reference planes of an interferometer 90
reflex interferometer 6
reflexion
at plane mirrors 26
Fresnel formulae 40-1
total 42
refractive index
group 95, 257
measurement 178, 206, 256
of air 173
resolution, limit of 233
resolving power of a spectrometer 233, 238
resolving power and solid angle 239, 244,
249, 253
retarder
circular 166
linear 39, 133, 247
retroreflectors 27
in interferometers 113, 264
ring laser 183
rough surfaces, testing 189, 195, 219

Sagnac experiment 183
Sagnac, interferometer
see cyclic interferometer
sampling 22, 235
Savart polariscope 136
scanning Fabry—Perot interferometer 153,
245
scanning Michelson interferometer 263
scanning function 15, 233, 243, 246
in Fourier spectroscopy 252, 258
scatter-fringe interferometer 200
scintillation 240, 255, 276
second-harmonic interferometers 190, 198
servo-controlled interferometer 154, 246,
263
shadow moiré 231
shear 51, 91, 103
folding 203
in Michelson interferometer 109, 112,
113
inverting 52
lateral 52, 92, 161
see also shearing interferometer
radial 91, 201
rotational 203
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shearing interferometer 5, 51, 198, 208, 211,
277, 285
shift 53, 91
applications 199, 212
compensation 118, 193
in Michelson interferometer 108, 112,
114
side lobes 23, 275
signal-to-noise ratio 25, 237, 240, 250
simac 245
sims 268
sinc function 19
single-pass interferometers 6, 204-6, 207
sisam 249
Smartt interferometer 205
Solc filter 247
source 90
circular 99, 111
effective 81
incoherent 78, 81
laser 54, 103, 196, 204
source fringes 11, 104
source plane 90
source size 209
and resolving power 239, 252
Fabry-Perot interferometer 152, 245
Hansen’s criterion 104, 110
Michelson interferometer 111, 116, 253
speckle 69, 225, 283
speckle holography 283
speckle imagery 283
speckle interferometry 225, 231
electronic 226
photographic 226
shearing 228
stellar 283
visual 225
speckle metrology 215
speckle photography 228
white-light 229
spectral elements, number of 235
spectroheliograph 239
spectrometers, étendue 238, 265, 268
spectroscopy 232
correlation 270
Fourier transform 232-41, 250-69
general theory 232
Hadamard 238, 250, 267
interference 232
sampling 235, 259
transfer function 232
speed of light 30, 170, 182
spread function 15, 36-7
standards
end 174
flatness 188
length 170, 173
line 174
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standing waves 43, 66
stellar interferometer 276
heterodyne 284
intensity 279
Michelson 277
modern versions 281
speckle 283
superposition fringes 160, 169, 179

thermal expansion measurement 178
tilt 44, 45, 91
compensation 121, 264
in Michelson interferometer 110, 112,
114
transfer function 15
optical 37
spectroscopic 232
transform
Fourier 12
Hankel 14
Hilbert 24, 87, 258
two-beam interferometers 4, 89-103
tube-length lens 193
Twyman-Green interferometer 108, 192,
262

uncertainty relation 20, 185
unfilled aperture 274

van Cittert-Zernike theorem 78, 96
vector
displacement 219
polarization 39
ray 26
sensitivity 220
velocity of light 30, 170, 182
vibration measurement 216, 226
visibility of fringes 44, 76, 269, 277
range 99
visual methods 165, 185, 215

wave aberration

see aberration
wave-shearing interferometer

see shearing interferometer
wavelengths 30

standard 171

measurement 172
white-light fringe 102
white-light speckle 229
Wiener-Khinchin theorem 16, 24
Williams interferometer 196
Wollaston prism 5, 135, 211, 285

Young’s fringes 7, 43, 73
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