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a
Abbe focometer 890
Abbe number 645
absorption 331 ff
– absorption coefficient 332
– attenuation coefficient 333
– Lambert-Beer law 333
– scattering coefficient 333
– volume scattering function 333
accuracy
– bias 169
– Hartmann sensor 214
– Hartmann-Shack sensor 197
– linearity 169
– overall variation of a measurement system

170
– point spread function retrieval 278
– precision 170
– repeatability 170
– reproducibility 170
– stability 169
– total system variation 173
acousto-optic modulator (AOM) 493
acousto-optic tunable filter 359 ff
– acousic angle 493
– birefringence 363
– bragg diffraction at acoustic waves 363
– collinear beam AOTF 360
– drive power 360
– index ellipsoid 362
– interaction length 362
– non-collinear AOTF 362
– peak wavelength 363
– phase matching condition 363
– polar angel 363
– response time 369
– spectral resolution 369
– transmission 369
– tuning range 369

acutance 922
adjustment 907
AIAG (Automotive Industry Action Group)

168
Alvarez lens 756 ff
analysis of variance method (ANOVA)

172
angle encoder 524 ff
– absolute encoder 526
– accuracy and error sources 527
– basic principles 527
– calibration techniques 528
– incremental angle encoder 526
angle metrology 524 ff
angular resolved scattering (ARS) 795 f
aperture size 901
atomic force microscope (AFM) 779, 800
– contact mode (static mode) 802
– imaging modes 802
– non-contact mode 803
– principle technique used in an AFM

801
– range and resolution of an AFM 804
– tapping mode (dynamic mode) 803
autocollimator 528 ff, 910
– accuracy and error sources 803
– basic principles 803
– calibration techniques 532
– devices 532
autocorrelation function 939
axial point spread function 918

b
beam quality 951 f
beam-stop 86
beat frequency 492
Beer’s law 851
bidirectional reflectance distribution function

(BRDF) 166, 795 ff
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bidirectional scatter distribution function
(BSDF)

– noise equivalent BSDF (NEBSDF) 851
bidirectional scatter distribution function

(BSDF) 166, 812 ff
bidirectional transmittance distribution

function (BTDF) 166
birefringence 664 ff
– crossed polarizers 166
– Fizeau interferometer to measure

birefringence 671
– indication of drawing 665
– ISO 10110 Part 2 665
– measurement with electronic polarimeter

672
– metrology 672
– parallel polarizers 672
– residual stress-induced birefringence 664
– rotating polarizers setup 666
– sample with quadratically rising radial

birefringence 666
– specifications 666
– tolerances 665
bubbles and inclusions 673 ff
– indication of drawing 674
– ISO 10110 Part 3 674
– metrology 674
– setup to inspect bubbles and inclusions

676
– setup to inspect haze caused by inclusions

677
– specification of platinum particles 676
– specifications 676

c
capability of measurement systems 168
carrier-envelope offset frequency (CEO) 505
caustic 35
cavity length 28
ceiling, relative 926
centering 760 ff, 910 ff, 202
– adjustment of lens support 28
– centering errors 28
– centering errors of Hartmann-Shack

sensor 202
– centering errors of point spread function

retrieval 265
– centering metrology for aspherical lens

elements 28
– centering metrology with adjusted lens

support 28
– centering metrology with unadjusted lens

support 28

– critical points in centering metrology 28
– datum axis 760
– datum point 760
– indication of drawings 763
– inner and outer centering 762
– lateral displacement of an aspherical

surface 761
– lateral displacement of an optical element

or subsystem 761
– metrology 761
– optical axis 760
– tilt angle of a spherical surface 760
– tilt angle of an aspherical surface 760
– tilt angle of an optical element 761
central thickness 689 ff, 907 ff
– interferometric measurement using short

coherent light 761
– measurement by contacting

(Abbe method) 761
– measurement using optical proximity

sensors 691
– measurement using two chromatical

confocal sensors 691
– metrology 691
– optical measurement from one side 692
– specification 689
cesium atomic clock 505
chamfer metrology 776 ff
Chebyshev polynomials 702 ff
chromatical aberrations 929
coatings 839 ff
– abrasion resistance 846
– absorptance metrology 846
– adhesion 846
– area imperfections 847
– back-surface reflection 867
– back-surface reflection suppression 867
– band-stop 841
– characteristics of an AR multi-layer

coating 841
– coating tolerance 846
– cross-hatch resistance 846
– data analysis 846
– definition of coatings by function. 846
– detector surface reflection 864
– diffuse interface 864
– graded interfaces 864
– integrating sphere setup 864
– ISO 9211-4 846
– laser calorimetry arrangement 877
– line-like imperfections 847
– Magnesium Fluoride MgF2 841
– material designation 841
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– metrology 841
– monochromatic unpolarized photometer

setup 859
– photothermal effect 877
– point-like imperfections 847
– quarter-wave system 841
– reflectance metrology 841
– solubility 846
– specification 846
– spectral absorptance 846
– spectral photometer or polarimeter

arrangement 846
– spectral polarized photometer setup 860
– spectral reflectance 860
– spectral scatter 845
– spectral transmittance 845
– stationary Helmholtz equation 849
– surface roughness 854
– Tantalum Pentoxide Ta2O5 841
– total transfer matrix 850
– transfer-matrix method 850
– transition matrix 850
– transmittance metrology 850
– transmittance of plane-parallel elements

850
– V-N setup 850
– volume imperfections 847
– V-W setup 871
coefficients of thermal expansion (CTE) 153
coherence
– coherence function 19
– coherence length 19
– coherence time 19
– correlation function 19
– partial coherence in Hartmann sensor 216
colored glas filter
– band-pass filter 19
– edge wavelength 345
– internal transmission 344
– Limit of blocking range 344
– Limit of pass range 346
– long-pass filter 345
– luminescense 348
– short-pass filter 345
– solarization 348
– temperature influence on colored glass

filters 348
combined distance and Aagle metrology

540 ff
compensator 589 ff
– Babinet compensator 348
– Babinet-Soleil compensator 348
– photoelastic modulator (PEM) 590

compensator plate 56 ff
complex numbers 8
computer-generated hologram (CGH) 122,

729 ff
– amplitude grating 8
– calculating the structures of a CGH 8
– CGH with ring-shaped focus control zone

740
– deflection angle as a function of groove

density 733
– groove depth 731
– Littrow angle as a function of groove

density 734
– Littrow arrangement 733
– local grating period 732
– maximum grating density in a CGH 740
– off-axis CGH as a null corrector 734
– phase grating 734
– theoretical diffraction efficiencies 732
confocal sensor 517 ff, 892
– chromatic confocal sensor 122
– coaxial interferometric sensor 122
– monochromatic confocal sensor 122
conic surface with elliptical principal

sections 752 ff
contrast 897
corner cube 493 ff
criterion 893
– focus 893 f
– Hopkins 941
– MTF 941
– SQF 942
– Thomas 920

d
dead path 497
deflectometer 432, 890
– accuracy and error sources 497
– algorithms 469
– basic setups 469
– calibration 469
– deflectometer to test mirrors 467
– deflectometer to test strongly curved

surfaces 468
– geometric parameters for a deflectometer

466
– resolution 471
– to test transmissive test samples 465
depolarization 560, 572
depolarizer 591 ff
– Cornu depolarizer 572
– Lyot depolarizer 592
– quartz-silica wedge depolarizer 592
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detection of flux 338 ff
– light guide value 592
diameter metrology 776 ff
diattenuation 560, 957
– of tilted glass plates 574
dispersion-free material 22
displacement metrology
– absolute displacement-measuring

Interferometer 22
– short-range 22
– thickness 22
– to measure the tilt of a plane mirror 22
distortion metrology
– accuracy and error sources 22
– basic setups 22
– calibration 463
– correlation masks 463
– correlation method 463
– cross-correlation 463
– dynamic range 463
– Moir� technique 463
– of systems 929
– sinusoidal masks 463
Doppler effect 19
Doppler shift 492
double-frequency grating 80
Duffieux integral 939
dynameter 902
dynamic range
– improvements 143
– improvements 143
– in surface topometry 140
– lateral dynamic range 143
– lateral resolution 143
– limitations 143
– maximum fringe density 142
– of Hartmann-Shack sensor 194
– using a single point detector 141

e
edge 230, 688, 917 f, 932
– defect 922
– displacement 928
– measurement 917
– model function 935
– steepness 921
– width 920
edge spread function 919 f, 933
Edl�n formula 153
electro-optic effect 587 ff
elementary beam of radiation 323 f
ellipsometer 622 ff
– accuracy and error sources 153

– calibration techniques 153
– null ellipsometer 629
– PCm SAr arrangement 631
– PCmSA arrangement 634
– PCrSCr A arrangement 633
– Pr SA arrangement 633
– PrCSA arrangement 633
– PSCmA arrangement 634
– PSCrA arrangement 632
– rotating analyzer ellipsometer (RAE) 632
– spectroscopic ellipsometer 632
– systematic errors 636
– to measure complex reflectivities 628
encircled energy (EE) 443, 917
energy of radiation 305 ff
– electric field strength 306
– dielectricity 306
– electromagnetic field 306
– energy density 306
– irradiance 308
– magnetic field strength 306
– magnetic permeability 306
– phase velocity 307
– Poynting vector 307
– refraction index 307
– wave vector 306
entropy 897
envelope detection 502
environmental limitations 496
error sources
– Abbe error 62
– acoustics 160
– air turbulence 496
– conduction 159
– convection 157
– cosine error 157
– dark current noise 162
– data age uncertainty 499
– environmental noise 167
– erroneous reflections 167
– figure error of the mirror surface 497
– fixed-pattern noise 162
– Hartmann-Shack sensor 195
– imperfect components 497
– imperfections in AR-coatings 497
– instrument errors 499
– misalignment of components 498
– overlap error 498
– polarization leakage error 497
– radiation 158
– readout noise 162
– sound 160
– thermal stability 153
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– transfer noise 162
– vibrations 149
ESF 919 f

f
F-number 51
Fabry-P�rot resonator 37
Fabry-P�rot-etalon 349 ff
– finesse 37
– free spectral range 350
– FWHM 350
– multiple FabryP�rot-etalon 350
– spectral resolution 351
– tuning Fabry-P�rot-etalon 352
Faraday effect 588
femtosecond frequency combs 504
femtosecond pulse laser 504
five-sample-adaptive algorithm (FSA) 502
Fizeau interferferometer 49
Fizeau surface 49, 122
focal length 887 ff
focimeter 889
focometer 890
focus criterion 893
Foucault test 230 f, 688, 917 f
Fourier spectrometer 411 ff
– spatially modulated Fourier spectrometer

51
– spectral resolution 51
– temporally modulated Fourier

spectrometer 51
Fresnel equations 37, 39
fringe analysis
– asymmetric kernel 101
– Carr� algorithm 107
– convolution kernel 101
– detuning error 101
– discrete convolution 101
– erroneous fringes 101
– error sources 97
– Gaussian window 99
– indicator function 116
– lateral resolution 116
– least-squares phase detection 95
– least-squares procedure 95
– multi-fringe interferogram 108
– nonlinearity error 105
– phase-shifting interferometry 98
– simultaneous phase-shifting

interferometry 112
– spatial carrier frequency analysis 107
– statistical phase fluctuations 107
– synchronous detection 107

– Takeda algorithm 108
– two-dimensional convolution kernel 110
– unwrapped phase 115
– unwrapping 115
– unwrapping in the presence of noise 118
– von Hann window 99
– window function 99
– wrapped phase 115
fringes
– bright fringes 115
– concentric circular interference rings 41
– dark fringes 41
– fluffing fringe contrast 23
– fringe contrast 16
– fringe profile 16
– fringe spacing 16
– fringe visibility 16
– Haidinger fringes 16
– Newton fringes 16
– of equal inclination 16
– of equal thickness 16
– of two waves with different wavelengths

18
– sinusoidal shape 18
– straight parallel and equally spaced 18
full-well capacity 163
fundamental law of radiometry 321 ff

g
Gauge capability ratio (GCR) 175
Gauge R&R analysis 170
Gauss method 888
Gaussian irradiance profile 85
Gaussian oscillator 852
geometry of optical components 679 ff
Gerchberg-Saxton 270 f
ghost image 950
glare index 950
glare spread function 950
goniometer spectrometer
– Abbe arrangement 650
goniometer spectrometer 647 ff
grating image 936
grating monochromator 387 ff
– angular dispersion 650
– blazed diffraction grating 650
– concave grating monochromator 650
– configurations of grating

monochromators 650
– constant deflection angle 650
– Czerny-Turner monochromator 400
– diffraction at gratings 400
– diffraction efficiency 395
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– Fastie-Ebert monochromator 395
– free spectral range 395
– grating equation 388
– linear dispersion 397
– resolving power 397
– spectral bandwidth 398
– spectral resolution 398
– throughput 398

h
harmonic oscillator 852
Hartmann sensor 208 ff
– accuracy 214
– apodization 218
– partial coherence 216
Hartmann-Shack sensor 183 ff
– averaging 197
– calibration 204
– centering error 202
– cross-talk 195
– diameter adaptation 189
– dynamic range 194
– error sources 195
– layout 192
– relay lens 190
– setup 187
Height Transfer Function 112
Hindle test 132 ff
holographic modal sensor 240
Hopkins factor 941
Huygens’ principle 34, 37

i
IFTA 270 f
illumination 948
image
– contrast 931
– degradation 926
– gradient 895, 897
– quality 912 ff, 941
image analysis 432 ff, 912 ff
– calibration principles 435
– mask-projecting system 433
– performance criteria 912 ff
– system setup 432
image gradient 895, 897
image location 892 f
image quality 912 ff
infinite series 38, 40
inhomogeneity 655 ff
– Fizeau interferometer to measure

inhomogeneity 432
– indication of drawing 657

– ISO 10110 Part 4 656
– measurement at polished samples 660
– measurement in immersion tank 661
– metrology 661
– oil-on-plates sandwich method 661
– specification 656
integrating sphere 821, 946
intensity moments 915
interface-radiation through 324 ff
– Fresnel equations 656
– polarization 326
– reflectivity 326
– transmissivity 326
interference
– contrast 19
– of non-spherical wavefronts 33
– of two monochromatic waves with

statistically phase 20
– of two plane waves 12
– of two spherical waves 14
– of two waves which have a spectrum 21
– of waves having different polarization

31
– with extended monochromatic light

sources 27
interference filter 352 ff
– all-dielectric interference filter 27
– central wavelength 357
– circular wedge filters 357
– effective refraction index 356
– FWHM 357
– linear wedge filters 357
– peak transmission wavelength 354
– thermo-optic tuning 358
interference microscope 804 ff
– differential interference contrast

microscope (DIC) 358
– examples of interference microscope

objectives 806
– for very rough surfaces 811
– Linnik interference microscope 807
– Michelson objective 807
– Mirau objective 807
– Nomarski arrangement 807
– reference-free interference microscope

807
interferometer
– absolute displacement-measuring

interferometer 807
– accuracy 807
– common-path 44
– compensating system 121
– cyclic Interferometer 121
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– displacement-measuring interferometer
121

– double-pass 121
– environmental limitations 148
– equal-path 44
– error sources 44
– Fizeau interferometer 49
– grating angle shearing interferometer 78
– heterodyne 491
– homodyne 491
– Jamin interferometer 491
– lateral-shear 44
– low-coherence 44
– Mach-Zehnder interferometer 44
– mechanical stability 149
– Michelson interferometer 149
– multiple-beam 44
– multiple-pass 44
– Newton interferometer 44
– null-system 121
– point diffraction interferometer (PDI) 121
– radial-shear 44
– reversal-shear 44
– rotational-shear 44
– shearing interferometer 44
– single-pass 44
– Smartt interferometer 44, 235
– two-beam 44
– Twyman-Green interferometer 44
– unequal-path 44
– Williams interferometer 60
interferometer calibration
– averaging of non-rotationally symmetric

errors 126
– ball averaging 131
– calibration of non-rotationally symmetric

errors 124
– calibration procedures to determine

element deviations 122
– calibration techniques 120
– cat’s eye position 123
– deviation of a reference element 121
– liquid surface 121
– non-rotationally symmetric deviations 124
– reference elements with known residual

error 121
– retrace error of an interferometer 121
– rotating sphere 131
– rotationally symmetric deviations 124
– shift-rotation technique 125
– three-flat test 128
– three-flat test extended to spherical

surfaces 129

– three-position technique 122
– well-known reference surface 121
interferometer design
– beam expansion 85
– bulls eye 93
– distortion 91
– field curvature 89
– holographic optical element 94
– lateral resolution 86
– reduction of coherent artefacts 91
– rotating diffuser disk 93
internal transmittance 335
– optical density 335
ISO standard 885

j
Jamin interferometer 491
Jones calculus 561 ff, 956
Jones matrix 563 ff
– determination from measured Jones

vectors 567
– for different polarizing elements 566
– measurement of the Jones matrix 566
– of selected optical components 566
Jones pupil 956
Jones vector 561
– measurement of Jones vector 566
– measurement with compensator and

rotating polarizer 599

k
Kepler-type telescope 58, 63
Kerr effect 588
knife edge method (Foucault test) 230, 688,

917 f, 932
kurtosis 954

l
Lambertian radiator 321
Larkin, Kieran 502
laser tracker 544 ff
– accuracy and error sources 502
– basic principles 545
– calibration techniques 547
– devices 547
lens position 907
line spread function 919, 923 ff, 936
linear encoder
– absolute type 514
– accuracy and error sources 514
– calibration techniques 515
– diffraction scale encoder 513
– hologram scale encoder 513
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– incremental type 513
– Moir� method 512
– reference mark 513
liquid crystal polarization grating 374 f
– free spectral range 513
– spectral resolution 513
– tuning range 513
liquid crystal tunable filter 369 ff
– free spectral range 373
– FWHM 373
– Lyot-Ohman filter 373
– response time 373
– spectral resolution 373
– tuning range 373
Lorentz oscillator 852
LSF 919, 923 ff, 936
Lyot test 235
Lçber, August 45

m
M2 951 f
Mach, Ernst 62
Mach-Zehnder interferometer 44
magneto-optic effect 587 ff
magnification 900 f
Maltese cross 957
manufacturing specifications 886
matt surface 787
Maxwell’s equations 4
mean radial profile 706 f
measurement system analysis (MSA) 168
Michelson, Albert 56
Michelson interferometer 149
microdefects 787
microlens array 183
microscope lens 904
minimum deflection angle of a prism 648
modal method 285
modulation transfer function 930 ff
moire deflectometry 890
moments of intensity 915
monochromatic wave 7
monochromator 341 f
– absorption filter 7
– colored glass filter 7
mount techniques for optical elements 710 f
– three-ball mount to support lens elements

712
Mueller matrix 570, 959
– measurement of complete Mueller matrix

712
– measurement of Mueller matrix elements

712

– of selected optical components 712
– of systems 954

n
Newton interferometer 44
noise
– CCD Noise Sources 162
non-ambiguity range 507
null corrector 727 ff
– in a Fizeau interferometer 728
– matrix system in a Fizeau interferometer

728
null-system of interferometers 121
Nyquist limit 86 f, 112, 142

o
OCT 908
oil plates 54
optical profile metrology 548 ff
– accuracy and error sources 550, 554
– calibration techniques 550, 555
– CMM with optical sensors 555
– deflectometry 555
– devices using angle sensors 555
– extended shear angle difference method

(ESAD) 555
– long trace profiler (LTP) 555
– multiple-distance sensor module (MDS)

555
– setup to measure optical freeform

surfaces 549
– traceable multi-sensor technique (TMS)

549
optical transfer function (OTF) 443, 930 ff
OTF 443, 930 ff

p
pattern and fringe projectors
– accuracy and error sources 443
– algorithms 479
– basic setups 471
– calibration 479
– calibration plate with well-known fiducials

482
– central projection 475
– intrinsic and extrinsic parameters 480
– invisible regions 477
– pattern projection 477
– photogrammetry 478
– resolution 484
– Scheimpflug condition 476
– telecentric projection 474
– triangulation 474
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pattern projection 432
performance specifications 886
phase retrieval 249 ff
– accuracy 278
– algorithms 270
– apodization 274
– centering 265
– illumination 254
– image processing 262
– model 258
– object space defocusing 275
– principle 251
– pinhole deconvolution 267
– setup 253
phase space analyzer 219 ff
– layout 222
– wave optical description 227
phase-stabilized frequency comb 505
photometric quantities 314 ff
– v-lambda function 315
– aqueous humour 314
– candela 314
– CIE standard photometric observer 316
– cones 316
– cornea 314
– eye 314
– iris 314
– mesopic vision 315
– photopic vision 315
– retina 314
– rods 314
– scotopic vision 315
– spectral luminous efficacy of radiation 316
– vitreous humour 314
plane parallel plate – transmittance through

335 ff
plane wave 6
planotoric or cylindrical surface 751
point diffraction interferometer (PDI) 121
point diffraction plate 67 ff
point image filtering 230 f
point spread function (PSF) 443 ff, 914 ff
– axial 918
– intensity moments 915
– phase retrieval 249 ff
– Strehl ratio 915 f
polarimeter 605 ff, 622 ff
– complete/incomplete Mueller polarimeter

622
– dual-PEM setup PCmSCmA 627
– PCmSA arrangement 627
– PCrSCrA arrangement 627
– PrCSA arrangement 627

– PrSA arrangement 627
– PrSAr arrangement 627
– PSrA arrangement 627
– used to measure birefringence 622
– using PEMs 622
polarization
– aberrations 954
– by reflection 573
– birefringent polarizer 575
– dichroic polarizer 575
– Glan-Foucault prism 575
– Glan-Taylor prism 575
– Glan-Thompson prism 575
– Nicol prism 576
– of systems 954
– of tilted glass plates 573
– polarizing beam-splitter cubes 576
– Rochon prism 576
– thin-film or interference polarizer 579
– wire-grid polarizer 579
– Wollaston prism 579
polarizer 572 ff
polarizing beam-splitter 574 f
polarizing elements 572 ff
power in the bucket 917
power spectral density (PSD) 789 ff
– 1D power spectral density function

790
– 2D power spectral density function

790
– 2D-isotropical PSD 790
precision to tolerance ratio P/T 175
principal planes 898
prism monochromator 375 ff
– Abbe prism 175
– angular dispersion 175
– constant deflection by a dispersion prism

175
– deflection by a prism 175
– dispersion 383
– linear dispersion 383
– minimum deflection of a dispersion

prism 383
– Pellin-Broca prism 379
– resolving power 379
– spectral bandwidth 384
– spectral resolution 384
– throughput 384
– Wadsworth arrangement 378
PSD 789 ff
PSF 443 ff, 914 ff
pupil location 901
pyramid curvature sensor 239
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q
quantum characteristics of radiation 319 f
– actinometry 319
– Avogadro number 320
– dose 320
– Einstein 320
– electron volt 320
– photon 320
– Planck’s constant 319

r
radiance invariance 324
radiometric quantities 309 ff
– irradiance 309
– projection of irradiance 310
– radiance 310
– radiant energy 312
– radiant exitance 310
– radiant exposure 312
– radiant flux 309
– radiant intensity 309
– radiant power 309
– solid angle 309
– spectral radiometric quantities 314
radius of curvature 681 ff
– as a function of temperature 688
– bar spherometer 685
– deflectometry 688
– error sources 687
– Foucault test (knife-edge test) 230, 688,

917 f
– interferometry against a plane reference

surface 688
– ISO 10110 Part 5 681
– metrology 681
– relative radius error 685
– sagitta error 681
– specification 681
– spherometer 683
– test-glass method 683
– test-glass method in a Fizeau

interferometer 683
– three-leg spherometer 683
– total surface deviation function 681
– traveling microscope method 688
– two-position test 688
Rayleigh criterion 30
refractive index
– immersion compensation 647
– metrology 647
– of the prism 648
– specification 645
– subscripts for associated wavelength 645

– tolerances 646
relative ceiling 926
retardance 560, 957
retarder 582 ff
– circular retarder 560
– Fresnel double rhomb 585
– Fresnel rhomb 585
– half-waveplate 583
– linear retarder 583
– optically active component 587
– Pockels cell 587
– quarter-waveplate 583
– rhomb 583
– waveplate 583
Ritchey-Common test
– in different angular positions 583
– with a circular-shaped mirror under test

583
– with a non-circular-shaped mirror under

test 583
Ronchi grating 890, 894, 903
Ronchi test 230 f
rotationally symmetric aspherical surfaces

735 ff

s
scanning probe microscopy (SPM) 800 ff
– characteristics of SPMs 583
– SPM for large samples 802
scanning tunneling microscopy (STM) 800
scattering by optical surfaces 794 ff
scatterometer 812 ff
– ARS scatterometer 800
– ASTM standard for TIS 818
– backward scatter TIS measurement 818
– BSDF scatterometer 818
– calibration 816
– Coblentz sphere 816
– forward scatter TIS measurement 819
– integrating sphere factor M 819
– near specular geometry 815
– receiver unit configuration 814
– signature of BSDF scatterometer 815
– TIS scatterometer 817
– TS and TIS measurement with integrating

sphere 821
– Ulbricht sphere (integrating sphere) 821
second-order surface 751
Sellmeier equation 646
Senarmont method 623 f
shearing interferometer 44
shear plate 77
signal-to-noise ratio (S/N or SNR) 162 f
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slope measurement 287
Smartt interferometer 235
Sommargren, Gary 70
specific OPD changes 156
specifications 884
– manufacturing 886
– of optical materials 644 ff
– performance 886
speckle effects 165
spectral transmission 947
spectrometer 402 ff
– calibrarion of wavelength scale 165
– calibration of radiant flux 165
– chopper 406
– detection monochromator 404
– double-beam spectrometer 404
– illumination monochromator 403
– multi-channel device 403
– multi-channel spectrometer 403
– photometric accuracy 403
– single channel device 403
– single-beam spectrometer 405
– single-channel spectrometer 405
– spectral reflectance 404
– spectral resolution of multichannel

spectrometers 409
– spectral transmittance 404
– spectrophotometer 402
– spectroradiometer 402
– wavelength accuracy 420
specular surface 787
spherical wave 8, 14
SQF criterion 942
star test, slit test 442 ff, 787 f, 914 ff, 923 ff
– accuracy and error sources 787
– Airy pattern 787
– annular aperture 437
– array of point sources 442
– calibration 442
– dimensions of star mask 442
– image deconvolution 443
– star image irradiance distribution 443
– to test afocal systems 443
steepness 921
stitching technique 145 ff
Stokes vector 568 ff
– measurement of Stokes vector 443
– measurement of Stokes vector using PEM

and polarizer 443
Stokes/Mueller calculus 568 ff
stray light 50 ff, 86, 950
Strehl ratio 915 f
striae 655 ff

– indication of drawing 657
– ISO 10110 Part 4 657
– metrology 657
– shadowgraph image simulation 664
– shadowgraph setup 664
– specification 657
– striae model 657
structural content 944
Struve ratio 925
super luminescent diode (SLD) 503
surface form and figure irregularities 694 ff
– Alvarez lens to test second-order and toric

surfaces 757
– approximating aspherical surface 695
– approximating spherical surface 695
– concentric lens elements 695
– D/R-diagram for transmission spheres

721
– decomposition 698
– effective reference surface 698
– environmental conditions 712
– finite element method (FEM) 709
– Fizeau surface 719
– geometrical parameters for ring-zone

testing of aspheres 749
– gravity and orientation 749
– horizontal interferometer and a vertical test

beam 711
– horizontal interferometric setup 710
– indication of drawing 697
– interferograms for surfaces using

transmission sphere 723
– interferometer using short coherent light to

test 716
– interferometric setup to test aspherical back

surfaces 742
– irregularity 695
– irregularity function 695
– ISO 10110 Part 5 694
– limitations for surfaces to test by

transmission sphere 720
– local retrace error 747
– metrology 747
– misalignment when testing surfaces 747
– misalignments of spherical surfaces 747
– oblique incidence interferometer by means

of a prism 718
– peak-to-valley (PV) difference 695
– principal surface of a transmission sphere

695
– productivity 695
– retrace error compensation 747
– ring-zone testing 747
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– rms asymmetry, RMSa 696
– rms irregularity, RMSi 696
– rotationally symmetric irregularity 695
– sagitta error 695
– specification 695
– spherical lens elements with problematic

geometry 726
– spurious reflections 714
– subaperture testing 714
– surface-form deviation 694
– surface-form measuring interferometers

694
– test tower arrangement 724
– testing freeform surfaces 724
– testing generalized second-order and toric

surfaces 724
– testing in oblique incidence 717
– testing plane surfaces 717
– testing rotationally symmetric aspherical

surfaces 717
– testing surfaces with full compensation

755
– testing surfaces with partial compensation

759
– testing surfaces with refractive null

systems 759
– testing spherical surfaces 759
– testing with diffractive null systems

(CGHs) 759
– testing with fully compensated setup 759
– testing with partially compensated 759
– testing with refractive null systems 759
– total rms deviation, RMSt 695
– total surface deviation function 695
– transmission spheres 695
– uncompensated testing 695
– uncompensated testing of surfaces 759
– various null systems to measure aspherical

surfaces 737
– wavefront error function 698
surface imperfections 823 ff
– analogue microscope image comparator

(MIC) 698
– bright-field detector 828
– comparison of methods I and II 835
– dark-field detector 829
– indication in drawings 829
– inspection using a stray-light sensor 830
– inspection using an integrating sphere

(method II) 830
– metrology 830
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