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Introduction

The new edition of the HITRAN database (HITRAN2024) and associated publication are being prepared and
will be released in the Fall. This poster outlines the scope of the extensions and improvements, with just some
of the characteristic selected examples presented. Also, note Fran Gomez’s poster about improvements to the
water vapor line list.

Line-by-line overview

Line-by-line portion for HITRAN2024
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Figure 1: Line-parameters updates and additions per molecule in HITRAN2024. Molecules that are updated/extended with
respect to HITRAN2020 are in bold text. New molecules or additional isotopologues for existing molecules are highlighted in red

Methane updates

The line list of methane has been updated substantially as described in Bertin et al. (submitted). The most
notable updates from the perspective of atmospheric retrievals are those in the pentad (around 3.3 xm), octad
(~4.3 um), and tetradecad (~1.66 ;m) regions. These bands are important not only for methane retrievals but
also to be able to detect trace species “hiding” underneath strong CH, bands. It is important to mention that
speed-dependent Voigt parameters for air broadening are now provided for many lines in the tetradecad region.
This region was a subject of coordinated effort at NIST, Grenoble, DLR, and Hefei.
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Figure 2: Methane tetradecad residuals obtained at 294 K and 0.5 hPa (low pressure) between the experiment from DLR and Voigt
calculations from different versions of HITRAN.

1.0

HITRAN2020 Voigt 198 Torr
HITRAN2024 SDVoigt-LM 198 Torr
HITRAN2020 Voigt 399 Torr
HITRAN2024 SDVoigt-LM 399 Torr
HITRAN2008 Voigt 198 Torr
HITRAN2008 Voigt 399 Torr

Transmittance
o
[070]
1

298 K

<
D
1

0.15 1

0.10 1

Exp - Calc

0.05 1
198 Torr

—_— o P
— SN
T T T T T T

D

0.00 ~

0.02
399 Torr

0.00 1

Exp - Calc

—0.02 1

6076.25 6076.50 6076.75 6077.00 6077.25 6077.50 6077.75 6078.00

Wavenumber / cm™!

Figure 3: Methane tetradecad residuals at higher pressures using R(6) manifold as example. Comparison between experiments at
JPL and calculations from different versions of HITRAN, and introducing the non-Voigt line shape effects.

Updated O, line list

Substantial improvements have been introduced to most of the oxygen bands in HITRAN, including the intro-
duction of non-Voigt parameters. The figure below shows appreciable changes to the intensities of the A-band
that the remote sensing community should note.
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Figure 4: Intensities of the A-band of oxygen from the previous HITRAN versions compared to HITRAN2024. HITRAN2024 is based
on an extensive measurement effort at NIST, from Adkins et al. (2025). Note that the new edition also features substantially improved
line-shape parameters and their temperature dependencies in this and other oxygen bands.
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Figure 5: Line intensities of six isotopologues of carbonyl sulfide included in HITRAN2020 (upper panel) and HITRAN2024 (lower
panel). The new line list is mostly from the semi-empirical work of Huang et al. (2024).
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Figure 6: Residuals around the v, band of OCS obtained with
HITRAN, ExoMol, and the new (Ames) list
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Figure 7: Extension of the formaldehyde line list

Absorption cross-sections
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c) New additions
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Figure 8: Experimental absorption cross-sections available in HITRAN2024 compared to HITRAN2020, demonstrating a very
substantial expansion. Note that along with the increased number of new cross-sections, the quality of the existing ones has also
increased. The species are grouped by their composition.
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Figure 10: Overview of the previous and new
collision-absorption by molecular pairs in HITRAN. From
Terragni et al. (2025). One can see that relevant
collision-induced absorption data have been expanded or
updated.
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