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Resolution vs Point Spacing

Understanding of the terms spectral resolution and spectral point spaing may sometimes lead to confusion.

This is due to the fact that very often, especially when talking about FTIR spectrometers, these two parameters are

used interchangeably.

And such use is misleading. We provide here the explanations of these quantities.

Spectral Resolution

Spectral resolution is the wavenumber, wavelength or
frequency difference of two still distinguishable lines in
a spectrum (after IUPAC, Green Book, 2nd ed., p. 31).
Spectral resolution defines what would be the
narrowest spectral feature that can be resolved, or the
necessary spacing between two features that enables
to distinguish them.

On the other hand, the observed/registered signal is a
convolution of spectral resolution of the spectrometer
and the linewidth of the signal. If the spectral feature
is substantially wider than the spectral resolution, the
effect of the resolution is negligible.

FTIR spectrometers are equipped with broadband light
sources (e.g. glowbars), and their spectral resolution is
defined by the optical path difference in the
interferometer. In the IRis-F1, the source is a QCL
frequency comb. When talking about laser sources, we
attribute the resolution to the laser linewidth (or, more
precisely to the full width at half maximum).

In the IRis-F1, there is a laser source, but instead of
one line, there are several — and the linewidth of each
line, i.e. the spectral resolution, is <3x10* cm™.

A connected parameter is the resolving power and for
example at 1200 cm™ (belonging to the fingerprint
region), it is:

¥ /AV =1200 cm™/ 3x10* cm™ = 4'000'000:1.
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Point Spacing

Point spacing — separation between two adjacent data
points in the spectrum. It corresponds to points that
can be probed.

Commonly, spectral point spacing is smaller than
spectral resolution. However, for the IRis-F1, the
situation is reverse: the spectral resolution is <3x10*
cm?, while the point spacingis ca. 0.3 cm™.
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Fig. 1 shows the difference between point spacing and resolution. An example mixture of a narrow band (methane
at pressure 10 atm) and a broad band (propyne) absorber was chosen. An FTIR spectrum was simulated with the
resolution corresponding to the spectral point spacing of the IRis-F1. While broad band absorbers are probed very
similarly by FTIR and IRis-F1, the former does not retrieve information on the narrow band absorber.

With the IRis-F1, one can clearly see that the sample consists of at least two substances: one with broad absorption
and one with very narrow absorption. Due to the point spacing, IRis-F1 shows the narrow lines at wavenumbers
where a sampling point overlaps with the gas phase spectral feature. Where the points do not overlap, the lines
will not be observed.

When the [Ris-F1 is used in the high resolution option, information on the line shapes of narrow band absorbers
can be also retrieved. A spectrum with point spacing <0.001 cm-1 throughout the covered spectral range can be
measured. To achieve similar resolution in FTIR, it would be necessary to develop a several meter long
interferometer.

Clear differentiation between two individual gases — the first necessary step for quantitative analysis — is only
possible with the IRis-F1.
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It's all about time
Do you have specific needs that our current IRis-F1 might not address?

Let us know so we can work together to find a solution for you.
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