
lution (details on the resolutions and path differences are mentioned in the figure panels). Figure 1 reveals the appearance of

beats in the difference of the unchanged spectrum and the spectrum obtained after removing a few hundred points from the

interferogram tails. For the low-resolution spectrum in Fig. 1(b), the amplitude of the beats is much larger than the noise level

in the spectrum in the out of band region. Note that spectral differences can be taken point-wise as the number of points in

the spectra is left unchanged even if the interferogram is shortened. This is due to the zero-filling operation which pads the45

interferogram with zeros such that the length of the signal becomes a power of two (Herres and Gronholz, 1984). For relatively

small shortenings and in non-exceptional circumstances zero-filling therefore ensures that the number of points in the spectral

domain is fixed.

Section 2 contains a short discussion to quantify the size of the beats using simulated spectra. Section 3 demonstrates how

apodization can make the retrieval process more robust under such spectral leakage pattern perturbations. The final Section 450

studies the effect on formaldehyde retrievals, explains why the retrieval process does not model the leakage pattern accurately

and demonstrates that the use of an appropriate apodization for low-resolution spectra stabilizes the atmospheric gas retrievals.

2 The Dirichlet kernel explains the beat pattern

(a) (b)

Figure 2. Simulation example where the shortening operation is applied to a double sided interferogram shown in (a) that corresponds to an

idealized bandpass model shown in (b) (only positive frequencies are shown in the spectral domain, interferogram size N = 28, bandpass

width L=N/4,B2� is the rectangle window that corresponds to the spectral difference). The effect in the spectral domain of removing

� = 23 points at each end of the interferogram is shown. No apodization is used.

Figure 2 shows the effect of edge removal in a theoretical example using a symmetrical double sided interferogram I[t],0
tN that corresponds to an ideal bandpass model with width L. The right panel (b) shows the difference between the spectrum55

that corresponds to the original interferogram and the one where � <<N points are removed from both edges prior to the

DFT. The standard processing chain that we adhere to applies zero-padding of the interferogram to the next higher power of 2

(N = 28 in this example) and thus the removal of a few points from the edge of the interferogram does not change the number

of points in the spectral domain. The difference between both spectra, when considered in the time domain, corresponds to

the portion of the interferogram that is removed. The difference in both spectra therefore equals the DFT of the product of the60

interferogram and an appropriately positioned rectangle window of length 2� as depicted in Fig. 2(a): DFT(I[t]B2�[t]). The
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