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ABCD matrix, 59

aberrations, 21

accuracy, 32

achromatic doublet, 22

achromatic waveplate, 25

acousto-optic modulator, 26

action of a lens, 61

active medium, 115

Airy pattern, 86

Airy’s disk, 86

aluminum mirror, 23

amplitude noise, 183

amplitude splitting, 91

analog spectrometer, 88

angle of incidence, 50

antenna pattern, 104, 106

AOM, 26

aspheric, 52

atmospheric bending, 51

atomic spectra database, 87

bare mirror, 22

beam, 8

beam radius, 157, 158

beam waist, 158

beamsplitter, 22, 23

bi-convex/concave, 21

birefringence, 25

blazed grating, 82

blink response, 14

bolometer, 28

boundary conditions, 153

Bragg reflector, 98

Brewster angle, 156

calcite, 167

caustic, 65

cavity stability, 139, 140

CCD, 27

center of fringe, 95

charge-coupled device, 27

chi-square, 37

chi-square cut, 40

chi-square surface, 38

Christiaan Huygens, 2

chromatic aberration, 21

circular fringes, 114

circular polarization, 158

circular polarizers, 24

circulator, 162

class 3B, 14

classical alignment, 110

CMOS, 27

coherence, 9, 115

coherence length, 9

coherence time, 9

complementary metal oxide semiconductor, 27

complex beam parameter, 74

complex field amplitude, 8

complex radius of curvature, 74

compound lens, 21

cornea, 55

curve fitting, 35

curved phasefront, 114

danger label, 14

data stream, 168

dielectric coatings, 97

dielectric layer stack, 98

diffracted order, 82

diffraction limited beam, 115

digital spectrometer, 87

direction of travel, 152

discharge tube, 87

donut mode, 145, 150

electric field, 1

electro-optic modulator, 25

elliptical polarization, 158

end mirror, 133

enhanced metallic coating, 23

EOM, 25

error estimate, 32

error propagation, 33

etendue, 124

ether, 91

eye, 55

Fabri-Perot etalon, 96

Faraday effect, 160
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Faraday isolator, 25, 160

fast lens, 77

field amplitude, 8

first-surface mirror, 22

fit parameter uncertainty, 40

fits, 35

Fizeau interferometer, 92

focusing, 21

forbidden transitions, 121

four-level laser, 121

four-level model, 120

Fourier propagation of TEM00, 80

Fourier transform code, 81

Fourier transform in two dimensions, 79

Fourier-transform spectroscopy, 99

Fraunhofer diffraction, 85

free-space propagation, 60

free-space circulator, 162

free-space modes, 74

frequency domain, 168

frequency noise, 183

Fresnel diffraction, 85

Fresnel equations, 153, 154

fringe center, 95

fringe wrapping, 111

fringes, 92

g-factor, 140

gain, 119

Galilean telescope, 63

Gaussian beam, 74, 78, 157

Gaussian noise, 168

geometric optics, 49

gold mirror, 23

Gouy phase, 76, 142, 158

grating, 81

grating equation, 82

gravitational wave interferometer layout, 105

half-silvered mirror, 24

halogen lamp, 17

helium-neon laser, 121

Helmholtz equation, 2

HeNe, 115

Hermite-Gaussian modes, 142, 143

horizontal error bars, 113

horizontal polarizer, 158

human eye, 55

Huygens’ principle and/or integral, 2

Huygens’ wavelets, 2

Iceland spar, 167

image, 53

imaging system, 52

in focus, 53

incoherent, 49

index of glass, 155

index of optical glasses, 155

index of refraction, 49

input beam, 91

input mirror, 133

interference pattern, 91

interferogram, 99

interferometer arm, 91

interferometry, 91

irradiance, 49

irradiance of TEMmn, 76

Jones matrix, 158

Jones vector, 156–158

laser, 19, 115

laser diode, 20

laser hazard classes, 13

laser safety, 13

laser safety glasses, 13

Laser Safety Officer, 13

laser-line mirror, 23

leakage beam, 134

LED, 18

lens, 21

lens of the eye, 55

light emitting diode, 18

linear medium, 152

linear polarization, 158

linear polarizers, 24

linewidth, 9

LSO, 13

Mach-Zehnder interferometer, 92

magnetic field, 1

magnification, 53

magnifying glass, 56

Malus’ law, 160

Maxwell-Boltzmann statistics, 117

Maxwell’s equations, 1

meniscus lens, 21

Michelson interferometer, 91, 110

Michelson sensitivity, 92

micro-LED, 19

microscope, 57

mirage, 52

mirror, 22

mode-matching, 146

monochromatic, 2, 115

multi-order waveplate, 25

multilayer coatings, 97

multilayer dielectric coating, 22

multiple beam interferometer, 96

multiple polarizing optics, 160

neodymium-YAG, 115

www.cambridge.org/9781108488853
www.cambridge.org


Cambridge University Press
978-1-108-48885-3 — A First Course in Laboratory Optics
Andri M. Gretarsson 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

215 Index

Newton’s rings, 114

non-polarizing beamsplitter, 22

object, 53

offset error, 33

optical cavity, 133

optical coating, 22

optical density, 14

optical isolator, 25, 160

optical modulator, 25

optical path, 111, 112

optical standing wave, 133

out of focus, 53

parasitic interference, 25, 160

parasitic interferometer, 176

paraxial approximation, 58, 73

paraxial beam, 157

paraxial wave equation, 8

partial polarization, 164

permeability , 1

permittivity, 1

phase offset, 158

photocurrent, 28, 29, 185

photodiode, 28

photodiode amplifier, 29

physical optics, 73

pinhole camera, 71

plane-polarized, 152

plane-wave cavity, 133

plano-convex/concave, 21

polarization, 152

polarization component, 152

polarized sunglasses, 153

polarizer, 24

polarizing optic, 156

population inversion, 115

power spectral density, 168

precision, 32

promptly reflected beam, 134

propagating uncertainties, 34

propagation formulas, 35

protected coating, 22

PSD, 168

pumping, 115

q, 74

quadrature addition, 49

quantum light sources, 17

quarter-wave stack, 98

quartz-tungsten-halogen, 17

random error, 32

rate equations, 122

ray, 49, 53

ray transfer matrix, 59

Rayleigh range, 158

Rayleigh refractometer, 92

Rayleigh scattering, 89

reduced chi-square, 38

reflected beam, 134

reflection grating, 81

refraction, 49

ring laser gyroscope, 92

RMS, 34

rogue beam, 160

root-mean-square, 34

safety habits, 15

Sagnac effect, 92

Sagnac interferometers, 92

scalar electric field, 2

scale calibration error, 33

shot noise, 19, 170, 183, 185

signal-to-noise ratio, 168

silver mirror, 23

single-slit diffraction, 3, 6

single-slit minima, 5

small focus, 77

Snell’s law, 49, 50

SNR, 168

Sodium D lines, 89

spatial coherence, 9

spatial mode, 142, 143

spectrometer calibration, 87

spectrum, 19

speed of light, 1

spherical aberration, 21, 52, 77

spin-orbit coupling, 89

stability criterion, 140

stable cavity, 140

standing electromagnetic wave, 133

standing wave, 133, 139

surface brightness, 125

symmetric cavity, 139

systematic error, 32, 33

telescope, 58

TEMmn, 74, 157

temporal coherence, 9

thermal detector, 27

thermal light sources, 17

thermopile, 28

thin film stack, 98

thin lens equation, 53

thin lens propagation, 61

three-level laser, 123

three-level model, 120

time domain, 168

transmission grating, 81

transmittance, 14

transverse coordinates, 157
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transverse waves, 152

two-level model, 116

Twyman-Green interferometer, 92

uncertainty, 32

uncertainty propagation, 34

vertical polarizer, 159

waist, 158

warning label, 14

wave equation, 1

wave function collapse, 166

wave number, 2

wavefront curvature, 157, 158

wavefront splitting, 91

waveplate, 25

window, 61

Young’s double slit, 9

zero-order waveplate, 25

zeroth order, 82
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