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Resolution vs Point Spacing

Spectral Resolu�on
Spectral resolu�on is the wavenumber, wavelength or
frequency difference of two s�ll dis�nguishable lines in
a spectrum (a�er IUPAC, Green Book, 2nd ed., p. 31).
Spectral resolu�on defines what would be the
narrowest spectral feature that can be resolved, or the
necessary spacing between two features that enables
to dis�nguish them.

On the other hand, the observed/registered signal is a
convolu�on of spectral resolu�on of the spectrometer
and the linewidth of the signal. If the spectral feature
is substan�ally wider than the spectral resolu�on, the
effect of the resolu�on is negligible.

FTIR spectrometers are equipped with broadband light
sources (e.g. glowbars), and their spectral resolu�on is
defined by the op�cal path difference in the
interferometer. In the IRis-F1, the source is a QCL
frequency comb. When talking about laser sources, we
a�ribute the resolu�on 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 resolu�on, is <3×10-4 cm-1.

A connected parameter is the resolving power and for
example at 1200 cm-1 (belonging to the fingerprint
region), it is:
ṽ /Δṽ = 1200 cm-1 / 3×10-4 cm-1 = 4'000'000:1.

Point Spacing
Point spacing – separa�on between two adjacent data
points in the spectrum. It corresponds to points that
can be probed.

Commonly, spectral point spacing is smaller than
spectral resolu�on. However, for the IRis-F1, the
situa�on is reverse: the spectral resolu�on is <3×10-4

cm-1, while the point spacing is ca. 0.3 cm-1.

Understanding of the terms spectral resolu�on and spectral point spaing may some�mes lead to confusion.

This is due to the fact that very o�en, especially when talking about FTIR spectrometers, these two parameters are
used interchangeably.

And such use is misleading. We provide here the explana�ons of these quan��es.
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Khaki: experimental spectrum of
propyne from NIST database as a
model broadband absorber (p =
67 matm backfilled with N2 to 800
matm, path length: 0.05 m).
Gray: methane spectrum
(HITRAN, p = 0.01 atm, T = 296 K,
path length: 0.01 m) as a model
narrow band absorber.
Black: A sum of propyne and
methane spectra from the panel
above – a model mixture
spectrum.
Dashed red: the mixture
spectrum as measured with the
use of IRis-F1 in the high
resolu�on op�on (point spacing
<0.001 cm-1).
Red points: the mixture spectrum
as measured with the use of IRis-
F1 (0.3 cm-1 point spacing).
Blue: the mixture spectrum as
measured with the use of FTIR (with 0.3 cm-1 resolu�on).

Fig. 1 shows the difference between point spacing and resolu�on. 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
resolu�on 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 informa�on 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 absorp�on
and one with very narrow absorp�on. 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 IRis-F1 is used in the high resolu�on op�on, informa�on 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 resolu�on in FTIR, it would be necessary to develop a several meter long
interferometer.

Clear differen�a�on between two individual gases – the first necessary step for quan�ta�ve analysis – is only
possible with the IRis-F1.

Fig. 1. Point Spacing vs Resolu�on.
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Point spacing position can be
tuned in the IRis-F1 instrument
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Doyou havespecific needs that our current IRis-F1might not address?
Let us know so wecanwork together to find a solu�on for you.

https://irsweep.com/

