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Infrared absorption cross sections for acetone (propanone) have been determined in the
830–1950 cm  1 spectral region from spectra recorded using a high-resolution FTIR
spectrometer (Bruker IFS 125HR) and a multipass cell with a maximum optical path length
of 19.3 m. The spectra of mixtures of acetone with dry synthetic air were recorded at
0.015 cm  1 resolution (calculated as 0.9/MOPD using the Bruker deﬁnition of resolution) at
a number of temperatures between 194 and 251 K and pressures appropriate for
atmospheric conditions. Intensities were calibrated using three acetone spectra (recorded
at 278, 293 and 323 K) taken from the Paciﬁc Northwest National Laboratory (PNNL) IR
database. The new absorption cross sections have been combined with previous high
spectral resolution results to create a more complete set of acetone absorption cross
sections appropriate for atmospheric remote sensing. These cross sections will provide
an accurate basis for upper tropospheric/lower stratospheric retrievals of acetone in the
mid-infrared spectral region from ACE and MIPAS satellite data.
& 2010 Elsevier Ltd. All rights reserved.
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1. Introduction
Acetone (C3H6O), also known as propanone, is the
simplest member of the ketone family, and one of the
most abundant volatile organic compounds (VOC) within
the free troposphere with a background concentration of
up to 0.5 ppb in clean air at northern mid-latitudes [1,2].
Acetone has an important inﬂuence on the oxidising
capacity of the atmosphere and indirectly on cloud
nucleation and the production of low level ozone [3–5].
However, despite the signiﬁcant importance of acetone’s
chemistry in the atmosphere, the acetone budget is poorly
constrained [5]. This is partly due to the localised nature
of some of the sources and sinks of acetone.
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Acetone production is cyclical with maximum emissions
in the Northern Hemisphere observed in late spring and
summer, with a minimum in the winter [6]. Background
concentrations of acetone in the Southern Hemisphere are
somewhat lower, whereas the largest emissions in the
tropics are observed in the dry season [7]. Acetone is also a
tropospheric tracer with a short lifetime estimated to be
between two and four weeks [8–10].
Acetone has a large biogenic source, including plant
growth and decay [11,12]. The most signiﬁcant contributor
to the atmospheric loading of acetone is the oxidation of
organic precursors, also emitted from biogenic sources,
including alkanes, alkenes and terpenes [8,13–15]. The
reaction of propane with hydroxyl (OH) radicals is thought
to contribute considerably to the secondary production of
acetone with up to 80% of propane following this reaction
pathway and forming about 16–21 Tg yr  1 of acetone
[8,16]. Highly elevated acetone concentrations have been
observed in biomass burning plumes which are another
important source [17,18]. Anthropogenic sources, including
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motor vehicle and industrial emissions, are estimated to
have a smaller contribution to the acetone budget [19].
Sinks for acetone include the reaction with hydroxyl
radicals [20] and photolysis in the troposphere [21,22], in
which the molecule dissociates into acetyl (CH3CO) and
methyl (CH3) radicals. The acetyl radical in the free
troposphere is a major source of peroxyacetyl nitrate
(PAN) [23]. The lifetime of PAN, which acts as a carrier for
reactive NOx (NO +NO2), increases from a few hours at the
Earth’s surface to several months at the tropopause,
due to its greater thermal stability at lower temperatures.
The relatively long lifetime in the middle and upper
troposphere allows it to be transported over long
distances, translating to a long-distance transport of
NOx. PAN catalyses the formation of ozone [16,24], which
is mostly produced from the photolysis of NO2. Therefore
acetone has an indirect effect on the production of
tropospheric ozone, which is a potent greenhouse gas
and is also toxic [2].
The predominant source of HOx in the troposphere is
through the reaction of O(1D) with H2O [3,25]. In the drier
upper troposphere photolysis of acetone is the dominant
source of OH [20]. Increasing the oxidising capacity of the
upper troposphere accelerates the conversion of NOx into
HNO3 and HNO4, and to a lesser extent sulphur containing
compounds are also oxidised to form H2SO4 [26]. The
tropospheric production of sulphuric and nitric acids is
important in the activation and nucleation of aerosols
[3,23]. Despite the reduction in NOx, due to oxidation, PAN
production is driven by the increased formation of HO2
caused by acetone photolysis.
There has been signiﬁcant disagreement as to the
importance of the photolysis sink for acetone. Initial work
on the photodissociation quantum yields of acetone in the
UV region showed that the rate was pressure- and
temperature-dependent, and predicted that photolysis of
acetone was the main sink mechanism [27]. However,
Arnold et al. [10] used the chemical transport model
TOMCAT and new acetone quantum yields to show that
the photolysis sink was far smaller than had previously
been thought and that attack by OH was the main sink
mechanism for acetone.
A recent study [28,29] has suggested that acetone
uptake by the ocean may be as large as 62 Tg yr  1,
making this the largest sink. However, other studies have
concluded that acetone is emitted from the ocean [30],
particularly by aerobic marine bacteria [31,32]. Dry and
wet deposition are minor sinks for acetone [8,33].
The ﬁrst atmospheric measurements of acetone were
published by Cavanagh et al. in 1969 [34]. Clean Arctic air
was sampled using gas chromatography and the results
showed a signiﬁcant and fairly stable background concentration of acetone with an average value of 0.8 ppb. The
ﬁrst measurements above the boundary layer were
taken by aircraft up to an altitude of 6 km [24], giving a
mean acetone concentration of 1.14 ppb. More recent
ground-based measurements and aircraft campaigns have
determined acetone concentrations in the upper troposphere—lower stratosphere (UTLS) from Arctic, [35] tropical [12,33] and mid-latitude background air [36], as well as
from biomass burning plumes [18,33]. Little data has been

obtained in the Southern Hemisphere, and due to the
regionality of acetone sources it is difﬁcult to estimate the
overall global budget from individual measurements.
Previous budget estimates for the annual global emissions
of acetone have ranged from about 40 to 95 Tg [8–10]. The
use of remote-sensing techniques allows greater global
coverage, although so far there have been no global
measurements of acetone. Remedios et al. [37] ﬁrst
demonstrated that acetone could be retrieved remotely
from thermal emission spectra using the MIPAS-B2 instrument. Acetone was detected using the band at 1218 cm  1,
with a volume mixing ratio of 0.53 ppb obtained at 10 km.
Increasingly satellite instruments are able to directly
observe VOCs in the atmosphere. In particular, the
Atmospheric Chemistry Experiment (ACE), on board
SCISAT-1, is able to detect more organic molecules in
the troposphere than any other satellite instrument. In
fact, the ﬁrst detection of acetone using satellite infrared
occultation spectroscopy was made by the ACE-FTS
instrument, which sampled a biomass burning plume
near the east coast of Tanzania on 8 October 2005 [38].
ACE uses a high-resolution Fourier transform spectrometer that covers the spectral region from 750 to
4400 cm  1 [39]. Due to this extended spectral coverage,
it is possible to carry out retrievals in the strong 3 mm
region, where all aliphatic hydrocarbons have their
strongest-intensity modes (C–H stretch) and where there
are relatively few spectral interferers.
Retrievals of concentration proﬁles from satellite data
require accurate laboratory spectroscopic measurements in
the form of either line parameters or absorption cross
sections. The HITRAN database [40] is a good source of such
spectroscopic data; however, it does not contain acetone.
Acetone data are also contained in the Paciﬁc Northwest
National Laboratory (PNNL) IR database (http://nwir.pnl.
gov/) [41], however these are not suitable for remote
sensing of the UTLS for a number of reasons. All PNNL
spectra are recorded at relatively low resolution
(0.112 cm  1) as mixtures with pure nitrogen gas, not
synthetic air, at pressures of 760 Torr and temperatures of
278, 293 or 323 K.
The sparsity of good spectroscopic acetone data for
remote sensing purposes can be explained by the
experimental difﬁculties involved in taking the measurements. Acetone has a low vapour pressure ( 1 Torr at
213 K and 0.2 Torr at 197 K) [42], meaning that long
optical pathlengths must be used for spectroscopic
measurements in order to achieve sufﬁcient signal to
noise ratios. Until now the most suitable dataset available
for remote sensing of the UTLS in the midwave infrared
(MWIR) region is that by Waterfall [43,44]. This is based
on a number of pure and air-broadened acetone spectra
recorded between 700 and 1780 cm  1 spectral region at
0.030 cm  1 resolution for the temperatures 224, 233, 253,
272 and 297 K. The aim of the present work was to extend
the Waterfall dataset to lower temperatures, and to verify
the consistency between measurements by repeating a
small number for comparison.
Infrared absorption cross sections in the 3 mm region
for acetone [45] have recently been determined. In a
similar manner, high-resolution (0.015 cm  1) spectra of
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acetone/synthetic air have been recorded over a range
of pressures and temperatures (50–370 Torr and
194–251 K), and used to derive infrared absorption cross
sections for air-broadened acetone in the MWIR region
between 830 and 1950 cm  1. When used for remote
sensing, it is important that the spectra are recorded at a
high enough resolution, determined by the Doppler or
pressure broadening, to resolve all the molecular features.
This prevents errors creeping into the retrieval when
the forward model is convolved with the instrumental
lineshape (ILS) function of the FTS instrument.
This MWIR region covers three main vibrational band
systems for acetone. The ﬁrst of these is associated with a
C–C stretch (n17 with a frequency of 1216 cm-1), and the
third with a CQO stretch (n3; 1731 cm  1). The second band
has major contributions from CH3 symmetrical deformation
modes (n5 and n16; 1364 cm  1), and weaker contributions
from CH3 ‘‘degenerate’’ deformation modes (n4, n15 and n21,
1435, 1410 and 1454 cm  1 respectively) [46].

2. Experimental
Experiments were performed at the Molecular Spectroscopy Facility (MSF) located at the Rutherford Appleton
Laboratory (RAL), Oxfordshire, UK. The measured air-broadened acetone absorption spectra were recorded using a
Bruker Optics IFS 125HR high-resolution Fourier transform
spectrometer (FTS) with a potassium bromide beamsplitter,
mercury cadmium telluride (MCT) detector, and an internal
mid-infrared radiation source (globar). An optical ﬁlter
restricted the throughput to the spectral region below
2000 cm  1 and above the detector cut-off at 690 cm  1.
The aperture diameter (2.5 mm) of the spectrometer was set
so that the intensity of infrared radiation falling on the MCT
detector was maximised without saturation or loss of
spectral resolution. All spectra were recorded at a resolution
of 0.015 cm  1 (calculated as 0.9/MOPD using the Bruker
deﬁnition of resolution). Norton–Beer weak apodisation and
Mertz phase corrections were applied to all interferograms.
The FTS was evacuated to a pressure below 0.2 Pa by a turbomolecular pump to minimise the absorbance of impurity
atmospheric gases in the optical path. The FTS instrumental
parameters and settings are summarised in Table 1.
A more detailed description of the experimental setup
can be found in Ref. [45]. All measurements utilised the
MSF short-path absorption cell (SPAC) [47]. The SPAC is a
multipass cell with mirrors at each end to reﬂect the
radiation back and forth across the length of the cell
multiple times. These mirrors are fully adjustable from
outside the cell, allowing the optical pathlength to be
altered from 1.7 to 19.3 m in steps of 1.6 m. Transferoptics are used to transfer the radiation from the
spectrometer into the cell, and from the cell onto the
external MCT detector.
The SPAC can be operated from room temperature
down to 77 K, although the measurements in this work
only go as low as 194 K. The temperature can be
automatically controlled for extended periods of time.
The actual cell temperature is monitored by six platinum
resistance thermometers (PRT) situated at positions
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Table 1
FTS and SPAC conﬁgurations.
Source
Detector
Beam splitter
Resolution
Aperture size
Optical ﬁlter
Apodisation function
Phase correction
Cell windows
Transfer-optics chamber
windows
Mirror coatings
Pressure gauges
Thermometry

Globar
Mercury cadmium telluride
Potassium bromide
0.015 cm  1
2.5 mm
177 (Northumbria Optical Coatings
Ltd.)
Norton–Beer Weak
Mertz
Potassium bromide
Potassium bromide
Gold
3 MKS-690 A Baratrons (1, 10 and
1000 Torr)
6 PRTs, Labfacility IEC 751 Class A

throughout the cell. The pressure in the cell is measured
by three Baratron capacitance manometers (full scale 1,
10 and 1000 Torr).
Sample mixtures were prepared by introducing a small
amount of cold acetone vapour directly into the cell and
then adding dry synthetic air. Acetone (Merck Uvasol,Z99.9% purity) was puriﬁed to remove dissolved air
using multiple freeze-pump-thaw cycles. Dry synthetic air
(‘Air Zero Plus’, Air Products, 20.9% O2 70.2%, H2Or0.5
ppm, CH4 r0.05 ppm, CO +CO2 r0.1 ppm, 99.99990%
overall purity) was used ‘as is’ without additional
puriﬁcation. Details of the pressures, temperatures, SPAC
optical pathlengths and the number of scans taken for
each sample are contained in Table 2. Scans of pure N2O
were also recorded for the purposes of frequency calibration. Additionally, evacuated-cell background scans were
recorded before and after the scan blocks for each sample.
Ideally, an equivalent number of background scans as
sample scans were measured to ensure sufﬁcient signal to
noise ratios when calculating transmittance spectra. The
spectral baseline decreased by several percent throughout
the course of a day, hence using averages of backgrounds
recorded before and after, these drifts had little effect on
the ﬁnal cross sections.
The temperatures and pressures of the samples in the
SPAC were logged every few seconds. The variations in
these quantities were used to estimate their experimental
uncertainties, which are given in Table 2. Overall the
recorded temperatures showed good stability to within
70.5% of the tabulated value.
The tabulated acetone partial pressures at the lowest
temperatures are somewhat unreliable because they reﬂect
the initial pressure before the addition of synthetic air. This
addition resulted in a small increase in the temperature,
which in turn increased slightly the acetone partial pressure.
This has made it necessary to normalise the measurements
against an accurate intensity standard. In this work we have
chosen to use acetone spectra from the PNNL IR database.
This is discussed further in Section 3.
The error in the SPAC optical pathlengths (see Table 2) at
room temperature is estimated to be 70.2%. The pathlength
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Table 2
Summary of the sample conditions for all scans in this work.
Acetone pressure (Torr)

Total pressure (Torr)

Temperature (K)

Pathlength (m)a

No. of scansb

0.020
0.041
0.041
0.041
0.100
0.100
0.093
0.093
0.622
0.615

50.27 0.3
49.8 7 0.3
74.9 7 0.7
99.4 7 1.0
75.7 7 0.5
148.7 7 1.2
74.6 7 0.4
149.3 7 0.9
162.4 7 0.3
370.2 7 0.5

194.3 7 1.0
197.8 7 1.0
197.2 7 1.0
196.8 7 1.0
214.5 7 0.7
213.9 7 0.8
224.07 0.7
223.5 7 0.8
251.2 7 0.4
250.77 0.4

17.71
17.71
17.71
17.71
6.51
6.51
6.51
6.51
1.71
1.71

300
200
300
300
300
280
300
300
300
300

a

Error in the optical pathlength is estimated to be 7 0.2% at room temperature.
Note that each sample requires the measurement of a similar number of background scans taken with the same spectrometer settings. One scan
takes about 33 s.
b

Fig. 1. A transmission spectrum recorded at 194.3 K and 50.2 Torr, which has had all the ‘ghost’ peaks responsible for channel fringes directly removed
from the interferogram, compared with the resulting spectrum once all the channelling has been satisfactorily removed using the method described in
the text. Residual channelling artefacts in the ﬁrst case are clearly observed around the strong acetone Q branch.

changes slightly as the cell is cooled because the mirrors and
optical components change position as they contract in size.
Any systematic error in the pathlength will be accounted for
by normalising against acetone spectra from the PNNL IR
database.
The photometric uncertainty is estimated to be 2%, and
the overall uncertainties in the absorption cross sections
reported in this work are estimated to be 4%.

3. Results and discussion
Due to the non-linear response of MCT detectors to the
detected radiation, which results in baseline perturbations, all interferograms were re-transformed using the
non-linearity correction in Bruker’s OPUS software.
Channel fringes were present in all the recorded
spectra. Multiple reﬂections from optical components
such as cell or transfer-optics windows have the effect of
introducing weaker centreburst ‘echoes’ into the interferogram, which appear in the spectrum as sinusoidal

modulations. These were observed during previous 3 mm
acetone measurements [45], where they were simply
removed by dividing sample scans by background scans.
However, in the case of the present measurements the
frequency components of the oscillations varied slightly
from scan to scan, so simple division was not an option.
In general channelling can be minimised by removing
the appropriate ‘ghost’ peaks in the interferogram,
however this can sometimes introduce artefacts into the
spectrum. This technique was successful for removing the
fringes from background scans, and for the weakest
channelling components of sample scans, however removing the strongest component from each sample scan
required more effort. Fig. 1 gives a comparison of a
transmission spectrum recorded at 194.3 K and 50.2 Torr,
which has had all the ‘ghost’ peaks (including the one
corresponding to the strongest component) directly
removed from the interferogram, with the resulting
spectrum once all the channelling has been satisfactorily
removed. Residual channelling artefacts for the former are
clearly observed around the strong acetone Q branch. In
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the end, this channelling was removed by stretching and
shifting the periodic oscillations of the corresponding
strongest channelling component from a background scan
until they matched those from a sample scan as closely as
possible. Simple division removed essentially all of the
channelling, although in a few cases weak residual
oscillations (of the order of 0.1%) remained.
Transmission spectra were calculated by dividing
averaged single-channel sample scans by appropriate
averaged single-channel background scans. A further
small correction was necessary to ensure that the baseline
extended to 100% transmittance outside the absorption
band. Spectral frequencies were calibrated using pure N2O
spectra, which were recorded during the experimental
run. The accurate positions of isolated N2O absorption
lines between 1140 and 1320 cm  1 were determined
from the HITRAN database [40].
Although care was taken to prevent impurities entering the cell by using high purity gases and pumping out
the gas line before the preparation of sample mixtures,
absorption lines of water were observed in the sample
scans. Most of these lines were located in the region
1400–1700 cm  1, between the main acetone bands, and
were removed by hand.
Due to the temperature sensitivity of the acetone
vapour pressure at low temperatures, the amount of
absorber in the SPAC optical pathlength was relatively
uncertain. For this reason, the y-axis of the cross sections
derived in this work were calibrated using acetone spectra
from the PNNL IR database. Each PNNL spectrum is a
composite of multiple pathlength–concentration burdens,
and great care has been taken to ensure that sample
concentrations have been determined accurately. The
accuracy of spectra in the PNNL database is quoted as
2.1% [41]. This calibration also relies on the fact that band
intensities for isolated bands comprising primarily fundamentals are essentially independent of temperature
[45,48,49]. Wang et al. [50] have previously determined
integrated band strengths of acetone in the region of 830–
3200 cm  1 at 233, 260 and 295 K, observing a moderate
increase in band intensity with decrease in temperature
(see Table 3). For the three principal bands recorded in
this work, they observed increases in approximately 7%
between 295 and 233 K. This temperature dependence is
not supported by the PNNL spectra (at 278, 293 and
323 K), the spectra recorded in this work (214 K
and above), nor the spectra recorded by Waterfall [43,44].
Additional acetone scans were measured over the
1000–4000 cm  1 spectral range at room temperature and
760 Torr of added synthetic air in order to check the
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relative intensities of the three MWIR bands with the
previously measured 3 mm band [45]. It is particularly
important to ensure that the spectroscopy is consistent
between these two regions. The measurements conﬁrmed
that the relative intensities were consistent with spectra
in the PNNL database within 0.5%.
Spectral absorption cross sections, s(u,Pair,T), with
units cm2 molecule  1, were calculated by the equation

sðu,Pair ,TÞ ¼ x

104 kB T
ln tðu,Pair ,TÞ
Pl

ð1Þ

where t(u,Pair,T) is the transmittance at wavenumber u
(cm  1), temperature T (K) and synthetic air pressure
Pair, P is the pressure of the absorbing gas (Pa), l the
optical pathlength (m), kB the Boltzmann constant
( =1.3806504  10  23 J K  1) and x the averaged factor
required to satisfy the two normalisation requirements:
Z

1930 cm1
1025 cm1

sðu,Pair ,T Þ ¼ 5:4511017 cm molecule1 ð 70:1%Þ
ð2Þ

Z

1631 cm1
1152 cm1

sðu,Pair ,TÞ ¼ 2:9581017 cm molecule1 ð 70:1%Þ
ð3Þ

The values on the right hand side of Eqs. (2) and (3) are
the average integrated band strengths of the three
acetone PNNL spectra (recorded at 278, 293 and 323 K)
in the ranges 1025–1930 cm  1 and 1152–1631 cm  1,
respectively, converted from PNNL units using the factor
kB  296  ln 10  104/0.101325. Following this normalisation, the cross sections were re-baselined if required to
ensure agreement with the PNNL baselines, and then
normalised again. The ﬁnal cross sections have typical
signal to noise ratios (RMS) ranging from 300 to 500.
Table 3 provides a comparison of integrated band
strengths for the three main acetone bands, averaged over
all the absorption cross sections determined in this work.
The wavenumber regions are the same as those of Wang
et al. [50] for comparison purposes. Since the acetone
bands overlap slightly, caution must be taken when
making comparisons in this way. The integrations in
Eqs. (2) and (3) are taken over wavenumber limits where
the baseline is as close to zero as possible.
A selection of acetone absorption cross sections is
given in Figs. 2 and 3. In the ﬁrst ﬁgure is a plot over the
entire recorded spectral range at 194.3 K and 50.2 Torr. In
Fig. 3 is a section of the three cross sections at 197–
198 K and 49.8, 74.9 and 99.4 Torr, showing the pressure

Table 3
A comparison of averaged integrated band strengths determined from this work with those of Wang et al. [50] over three wavenumber regions. The units
are 10  17 cm molecule  1.
Temperature (K)

1158–1285 cm  1 (n17)

1285–1620 cm  1 (n5, n16, n4, n15, n21)

1620–1920 cm  1 (n3)

This work

–

1.096 7 0.044

1.858 7 0.074

2.445 70.098

Wang

233
260
295

1.120 7 0.015
1.082 7 0.009
1.041 7 0.004

1.883 7 0.020
1.816 7 0.013
1.742 7 0.009

2.441 70.066
2.358 70.047
2.266 70.035
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Fig. 2. Acetone absorption cross section at 194.3 K and 50.2 Torr.

Fig. 3. Acetone absorption cross sections at  197–198 K and 49.8, 74.9 and 99.4 Torr, showing the pressure dependence of the sharp structure near the Q
branch at 1365 cm  1.

dependence of the sharp structure near the Q branch at
1365 cm  1.
The Waterfall measurements were recorded at the MSF
using a Bruker Optics IFS 120HR FTS at a resolution of
0.030 cm  1 and aperture diameter of 1.7 mm, with a
potassium bromide beamsplitter, MCT detector, and
globar source. Norton–Beer strong apodisation and Mertz
phase corrections were applied to the interferograms. It
was observed that the low-pressure air-broadened Waterfall measurements are slightly under-resolved. For example, the cross section at 223.5 K and 149.3 Torr derived
from this work, which closely matches the Waterfall cross
section at 233.4 K and 149.9 Torr, indicates a difference of
2–3% in the ﬁne structure. The higher pressure Waterfall
cross sections are satisfactory due to the additional
broadening of the structure.
The resolution can be deﬁned as the full width at half
maximum (FWHM) of the ILS of the FTS spectrometer, and
depends on the apodisation function used. Bruker
assumes a triangular apodisation function, deﬁning
resolution as 0.9/MOPD. The actual resolution of the
Waterfall measurements (using Norton–Beer strong apodisation) is 0.966/MOPD [51,52], or 0.032 cm  1, whereas

Table 4
Summary of the sample conditions for the Waterfall cross sections
which have been combined into the ﬁnal dataset.
Temperature (K)

Total pressure (Torr)

223.6
223.5
233.4
233.4
253.3
272.3
272.3
297.5
297.8

381.8
602.0
375.2
600.9
599.2
374.4
695.8
375.5
700.0

for this work (using Norton–Beer weak apodisation) it is
0.724/MOPD [51,52], or 0.012 cm-1. Furthermore, the pure
acetone spectra of Waterfall should have been measured
at a resolution slightly below the Doppler linewidth; for
the  1218 cm  1 acetone band at room temperature, this
is about 0.002 cm  1.
The most suitable set of acetone absorption cross
sections for remote sensing of the UTLS region consists of
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the cross sections determined in this work (corresponding
to the conditions in Table 2), with a modiﬁed subset of the
Waterfall ones (listed in Table 4). Errors for the Waterfall
cross sections can be found in Refs. [43,44]. All pure and
150 Torr cross sections have been discarded, as well as
the one at 375.8 Torr and 253 K which has been replaced
by the new measurement at 250.7 K and 370.2 Torr. The
remaining Waterfall absorption cross sections have been
re-normalised using Eq. (3) to agree with the PNNL
database, which ensures that all cross sections in different
spectral regions are consistent in intensity. This set of
spectral absorption cross sections is available electronically upon request from the authors, and will be
provided for inclusion in the HITRAN database.
4. Conclusions
High-resolution infrared absorption cross sections for
acetone (between 830 and 1950 cm  1) have been determined with an estimated uncertainty of 4%. Spectra were
recorded for mixtures of acetone with dry synthetic air at
0.015 cm  1 resolution using a range of temperatures and
pressures appropriate for atmospheric conditions and a
multipass cell with a maximum optical pathlength of
19.3 m. Intensities were calibrated against three acetone
spectra (recorded at 278, 293 and 323 K) taken from the
PNNL IR database. A complete set of acetone absorption
cross sections for remote sensing purposes has been created
by combining these measurements with a modiﬁed and
renormalized subset of the previous Waterfall measurements. These cross sections will provide an accurate basis
for atmospheric retrievals of acetone in the mid-infrared
spectral region from ACE [39] and MIPAS [53] satellite data.
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