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Maréchal, A., “Étude des effets combinés de la diffraction et des aberrations
geometriques sur l’image d’un point lumineux,” Revue d’Optique Théorique
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A
Airy pattern, 20
aligning, 156
alignment, 107, 109, 140
amplitude noise, 132, 133, 135
aperture alignment, 35
aperturing, 154, 155
application-traceable metric, 115
automated beam analyzer, 156

B
beam analyzer, 53
beam area, 141
beam centroid, 34
beam diameters, 55
beam parameter product (BPP), 49
beam profilers, 162
beam propagation, 145
beam quality, 2
beam quality metric, 51, 83
beam quality requirements, 85
beam quality specification, 110
beam radius, 37, 105, 141, 150
beam waist, 172, 174
best fit, 37
brightness, 49
brightness conversion, 124

C
camera, 56, 161
camera specifications, 106
central lobe, 48
central lobe power, 126, 133
coherent waves, 14

collimated portion of the beam, 59
configurations of Gaussian beam

propagation, 145, 148
constant divergence, 145
constant divergence (laboratory

configuration), 42
constant waist (illuminator

configuration), 42
constant waist diameter, 145
core and pedestal metrics, 118
cutoff value, 35, 36

D
dark current noise, 60
degradation of beam quality, 137
degradation of emitter, 140
diffraction, 9, 154
diffraction effects, 41
diffraction limit, 50, 150, 161
diffraction limited, 103
divergence angle, 37, 44, 55, 148,
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E
emitter, 142

F
far-field irradiance, 157
far-field second-moment beam radius,
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fiber laser modes, 31
fill factor, 138
filters, 59
first moment, 34
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flat top aperture, 20
Fraunhofer diffraction, 15
Fresnel diffraction, 15

G
Gaussian, 4, 16, 18
Gaussian beams, 123
Gaussian envelope, 42
Gaussian envelope configuration, 145
Gaussian modes, 121, 167
geometrical center, 35

H
hard cutoff measures, 39
Hermite–Gaussian modes, 24, 167, 168
horizontal power in the bucket (HPIB),

45, 128, 133
hyper-Gaussian, 19, 131

I
illuminator configuration, 145
ISO 11146, 53, 55
ISO standard, 54, 104, 171

G
jitter, 109, 161

K
knife-edge measurement, 75

L
laboratory configuration, 145
Laguerre–Gaussian modes, 24, 25, 44,

150, 170
laser modes, 21
laser resonator, 2
longitudinal modes, 22

M
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155, 156, 167, 168, 172
Maréchal approximation, 47
master oscillator power amplifier

(MOPA), 5
measurement conditions, 108

metric comparison, 83
metrics, 51
mode, 150, 152

N
near-field beam radius, 154
non-Gaussian beams, 123
non-Gaussian Gaussian (NGG), 148
normalizations, 104
null, 39

P
peak irradiance, 34
phase aberrations, 124
physical nonuniformity, 40
pick-off traceability, 108
power in the bucket (PIB), 44, 157,
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precision apertures, 106

R
Rayleigh range, 13, 55, 146, 172
realignment, 156
reference beam, 103, 104, 147
requirements, 110
requirements flow, 84
requirements synthesis, 83, 85
resonator modes, 23, 40

S
second moment, 37, 141
second-moment beam radius, 129,

160
second-moment radius, 55, 121, 168,

170
sinc squared, 21
specification analysis, 83, 102
specifications, 110, 160
stable resonator, 3
Strehl ratio, 47, 123, 126, 132
super-Gaussian, 19

T
TEM00, 160
TEM00 Gaussian, 155, 156
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thermal nonuniformity, 41
times the diffraction limit, 50
traceability, 51, 54, 80, 83, 102, 110, 113,

114, 118, 142, 152, 160
transverse modes, 23
truncated beam, 153
truncated Gaussian, 154, 155, 157,

159
truncated near field, 154
truncation, 153, 156, 157, 160
truncation points, 153

U
unstable resonator, 4, 161
unstable resonator modes, 30

V
variable aperture, 78
vertical power in the bucket (VPIB), 46,

126, 133
viewpoints on Gaussian beam

propagation, 145
VPIB-related specifications, 114

W
waist diameter, 55
waist location, 55, 109
wavefront, 9
wavefront error (WFE), 47, 126
waves, 9
wedge traceability, 108
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