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Figure 1. Difference in spectra for two boxcar (BX) apodized interferograms obtained after removing � = 28 points: (a) shows the beats in

the difference where the length of the interferogram is N ⇡ 5⇥106 points (obtained with a Bruker 125HR instrument at 0.005 cm�1 spectral

resolution), (b) shows the difference where the interferogram contains N ⇡ 2⇥ 105 points (obtained with a Bruker Vertex70 instrument at

0.2 cm�1 spectral resolution). Both spectra are recorded with an InSb detector. The header indicates the apodization function (APF) and the

maximal optical path difference (OPD).

high-quality DMF data (Frey et al., 2019; Sha et al., 2020). FTIR instruments record interferograms that are converted to

spectra from which atmospheric trace gas concentration are retrieved. This paper discusses the sensitivity of this processing

chain to a (small) change in the number of points in the recorded interferogram. This dependence on the interferogram size

has important implications when applying retrieval strategies used in the NDACC and TCCON networks directly on low spec-

tral resolution measurements. Up to our knowledge, this influence parameter in the retrieval chain was not considered before.25

This study builds on standard FTIR data processing methods, including zero-filling, phase correction, ramp correction and

apodization (Herres and Gronholz, 1984) and on the general retrieval scheme applied in the above mentioned networks where

a gas concentration is typically derived from a list of carefully selected spectral microwindows inside the observed spectra.

For completeness we mention here that the COllaborative Carbon Column Observing Network (COCCON, Frey et al. (2019)),

dedicated to DMF retrievals from low spectral resolution measurements, applies by default a Norton-Beer apodization on the30

interferograms which reduces the dependence of the retrievals on the interferogram size (how this works will be explained in

Section 3). NDACC and TCCON retrievals strategies typically use a boxcar apodization.

The operation that removes points from the tails of a recorded interferogram typically occurs when a convolution is per-

formed on the interferogram prior to applying the discrete Fourier transform (DFT). For example, a standard practice consists

of resampling the interferogram to reduce its asymmetry and this operation uses a finite convolution with the sinc kernel (For-35

man et al., 1966, Eq. 13). The interferogram is typically shortened with half the size of the sinc kernel. Digital filtering uses

a convolution in the time (or spatial1) domain (Herres and Gronholz, 1984, part 3). Another example is the Forman phase

correction method which also applies a convolution with a non-standard kernel to reduce the phase in the spectrum (Forman

et al., 1966). Figure 1 shows the effect caused by shortening interferograms that are obtained from two different instruments:

Fig. 1(a) contains a spectrum of an instrument measuring at high spectral resolution while Fig. 1(b) shows one at lower reso-40

1time difference corresponds to the path difference divided by the speed of light
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