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aliasing, 81
apodization
ringing, 94

Beer’s law, 15
blackbody, 13
spectrum, 13

column density, 15

data processing, 169
absorption, 173
absorbance, 174
flattening background, 174
background subtraction, 170
example, 175
instrumental function, 171
intensity calibration, 171
intensity correction, 170
linear-log plots, 172
linelist, 169
plot dispersion, 172
digital spectra, 81
aliasing, 81
apodization, 93
ringing, 94
apodizing and ringing illustra-
tion, 96
illustration of replication, 84
interpolation schemes, 88
errors, 93
gaussian, 91
linear, 89
modified sinc, 91
polynomials, 90
reliable transform procedure,
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sampling and resolution, 95
sampling grid, 88
sampling theorem, 81
sampling, aliasing, and repli-
cation, 83
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self-apodization, 94

zero-filling, 88
Dirac, 54

comb, 55

delta function, 54
discrete transforms, 86
dynamic range, 12

étendue, 23

fitting, 12
profile, 12
voigtian, 12
sampling points, 12
Fourier, 1
decomposition, 1
illustration, 2
synthesis, 2
illustration, 2
transformation, 2
examples, 3
Fourier analysis
definition, 41
linear systems, 42
Fourier transforms, 45, 86
Argand diagram, 47
conjugate symmetry, 87
convolution and filtering, 52
cross-correlation, 52
decomposition, 46
discrete, 86
even and odd functions, 43
interferogram and spectral lines,
49
linear systems and convolution,
49
phase, 46
practical approach, 43
representation of functions, 43
superposition, 43
symmetry examples, 47
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Fourier transforms (cont.)
synthesis, 43
theorems, 57

autocorrelation, 59
convolution (folding), 59
derivatives, 61
modulation, 58
Rayleigh, 63
shift, 58
similarity(stretching), 57
superposition, 57
time invariance, 42
transform pairs, 63
Dirac comb, 64
gaussian, 64
lorentzian, 64
sinc and rect, 63
white noise, 65

FTS, 29
advantages, 4
schematic, 29
spectral

chart, 6

regions, 6

units, 5
strategy, 5

instrumental function, 4, 67
interferogram, 4, 67, 98
absorption spectrum, 35
emission spectrum, 34
end effects and masking, 98
from signal to spectrum illus-
trated, 37
ideal, 67
Michelson, 4
non-ideal, 67
aperture size, 69
asymmetric aperture irradi-
ation, 79
example, 71
finite path difference, 68
instrumental function, 73
line shape, 69, 75
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optimum aperture size, 73
ringing, 78
summary, 78
sodium doublet, 34
symmetric, 36
zero mean, 98
interferometer, 4, 10
interferogram, 4
Michelson, 4, 10
descriptive, 10
sketch, 10

line finding, 143
derivative method, 145
first and second derivatives,
149
kernel functions, 145
least-square fitting, 154, 155
noise and filtered derivative,
150
position accuracy, 148
positions and shapes, 144
resolution, 152
line fitting, 155
underresolved spectra, 160
areas and equivalent widths,
165
filtered residuals (ringfitting),
162
filtering, 161
least squares, 155
noise errors, 158
position calibration, 166
problems in fitting voigtian func-
tions, 157
rates of convergence, 163
sampling errors, 158
sampling frequency, 158
sampling grid errors, 160
line shape, 21, 154
gaussian, lorentzian, and voigtian,
154
sampling, 21
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measurements, 12
accuracy, 12
dynamic range, 12
precision, 12

multiplex, 29

noise, 119
S/N in the spectrum, 122
classifications, 122
detectivity chart, 129
detector, 122
digitizing, 123
distribution, 121
ghosts, 134
coherent, 136
laser, 136
nonlinear harmonic, 137
nonlinear intermodulation,
137
periodic position error, 136
quasi-coherent, 139
transfer function, 137
wings of the instrument func-
tion, 139
photon, 126
detector efficiency, 127
power in the interferogram, 121
quantum efficiency chart, 129
resolution limit, 134
signal and noise in the two
domains, 120
source, 131
spectral detectivity, 128
spectral detector quantum ef-
ficiency, 127
unbalance, misalignment, mod-
ulation efficiency, S/N, 133
noise equivalent power, 22
Nyquist frequency, 55
aliasing, 55

performance, 23
chart of parameters, 24
practical comparison, 25
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signal-to-noise, 23
summary, 27, 31
phase, 101
asymmetries
position shifts, 110
asymmetries in interferogram,
102
determining shifts, 112
high-resolution, 116
low-resolution, 114
error correction example, 107
errors, 103
example, 103
shifted origin, 104
from asymmetries to phase er-
rors, 102
one-sided vs. symmetric in-
terferograms, 112
recommendations, 116
stationary, 114
truncation errors, 107
amertization, 107
what and why, 101

quality
intensity accuracy
chart, 21

rules, 16
practical design, 16

sampled spectra, 87
interpolation, 87
sampling theorem, 55
spectrometer, 17
aperture, 19
block diagram, 18
components, 17
cost, 24
data reduction, 25
Ebert-Fastie, 24
echelle, 24
Fabry-Perot etalon, 24
FTS, 24
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spectrometer (cont.) solar, 8

scanning grating, 24 solar absorption, 8
summary, 25 Zr0, 9

detector, 19
acceptance, 19 units, 13
quantum efficiency, 19 frequency, 13
quantum sensitivity, 19 intensity, 13

free spectral range, 19 wavelength, 13

information flow, 18
instrument function, 21
merits, 17
optical throughput, 18
performance
detectivity, 22
etendue, 23
noise equivalent power (NEP),
22
noise equivalent spectral ra-
diance (NESR), 22
signal-to-noise, 21
trade-offs and trade space,
24
properties, 17
quality, 20
apparatus function, 20
intensity, 20
line shapes, 20
resolution, 20
wavenumber, 21
spectral coverage, 19
spectrometry, 3
definition, 3
FTS, 3
advantages, 3
attributes, 3
dynamic range, 3
spectral chart, 3
spectral regions, 3
spectral units, 3
spectrum, 8
electromagnetic, 6
chart, 6
emission, 9
ZrO, 9

wavelength units, 5
wavenumber units, 5





