
HAL Id: hal-04774714
https://hal.science/hal-04774714v1

Submitted on 28 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Ground-based monitoring of atmospheric species on
Titan and a search for new nitriles with IRTF/TEXES

Athena Coustenis, Therese Encrenaz, Thomas Greathouse, David Jacquemart,
Rohini Giles, Conor Nixon, Panayotis Lavvas, Nicholas Lombardo, Sandrine

Vinatier, Bruno Bezard, et al.

To cite this version:
Athena Coustenis, Therese Encrenaz, Thomas Greathouse, David Jacquemart, Rohini Giles, et
al.. Ground-based monitoring of atmospheric species on Titan and a search for new nitriles with
IRTF/TEXES. European Geosciences Union General Assembly 2024 (EGU24), Apr 2024, Vienne,
Austria. �10.5194/egusphere-egu24-5965�. �hal-04774714�

https://hal.science/hal-04774714v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


EGU24-5965, updated on 28 Nov 2024

https://doi.org/10.5194/egusphere-egu24-5965

EGU General Assembly 2024

© Author(s) 2024. This work is distributed under

the Creative Commons Attribution 4.0 License.

Ground-based monitoring of atmospheric species on Titan and a
search for new nitriles with IRTF/TEXES

Athena Coustenis1

, Therese Encrenaz

1

, Thomas K. Greathouse

2

, David Jacquemart

3

, Rohini Giles

2

,

Conor A. Nixon

4

, Panayotis Lavvas

5

, Nicholas Lombardo

6

, Sandrine Vinatier

1

, Bruno Bezard

1

, Krim

Lahouari

3

, Pascale Soulard

3

, Benoit Tremblay

3

, Antoine Jolly

7

, and Brendan Steffens

8

1

Paris Observatory, CNRS, PSL Univ., LESIA, 92195 Meudon, France (athena.coustenis@obspm.fr)

2

Southwest Research Institute, Boulder, CO 80302, USA

3

MONARIS, Sorbonne Université, CNRS, 75005 Paris, France

4

Planetary Systems Laboratory, NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA

5

GSMA, Université Reims Champagne Ardenne (URCA), Reims, France

6

Department of Earth and Planetary Sciences, Yale University, New Haven, Connecticut, USA

7

LISA, Universite Paris Est Creteil, Universite Paris Cite, Institut Pierre Simon Laplace, 94010 Creteil cedex, France

8

Max Planck Institute for Chemistry, Mainz, 55128, Germany

The atmosphere of Titan is known to be a laboratory of complex organic chemistry. (Coustenis,

2021) From the Voyager missions, and later the Cassini-Huygens mission, several hydrocarbons

and nitriles have been detected and their seasonal variations have been monitored during a

period of one Titan season (30 years). Other minor species have been detected from the ground

mainly in the millimeter range or using space-borne observatories like ISO. These results have

been included in photochemical models that have also predicted the presence of other minor

species, among which some have infrared transitions in the 5-25-µm spectral range where

propane (C

3

H

8

) and allene (CH

2

CCH

2

) have already been detected. We have started an observing

program using the TEXES thermal infrared imaging spectrometer at the Infrared Telescope Facility

(Mauna Kea Observatory) to monitor the infrared signatures of hydrogen cyanide (HCN) and

cyanoacetylene (HC

3

N), along with acetylene (C

2

H

2

and C

2

HD). In addition, we have been searching

for cyanopropyne (C

4

H

3

N) and isobutyronitrile (C

4

H

7

N) in the 20-micron region. High-resolution

spectra of Titan with TEXES were recorded before where Lombardo et al. (2019) measured HNC

(hydrogen isocyanide) in Titan’s lower stratosphere (1 ppb around 100 km), which is the first time

HNC has been measured at these altitudes. In September 2022 we obtained spectra of Titan in

the following spectral ranges: (1) 498-500 cm

-1

(C

2

HD, HC

3

N, search for C

4

H

3

N); (2) 537-540 cm

-1

(C

2

HD, search for C

4

H

7

N); (3) 744-749 cm

-1

(C

2

H

2

, HCN); (4) 1244-1250 cm

-1

(CH4). Observations are

presently being processed. In 2023, laboratory spectra of cyanopropyne and isobutyronitrile have

been recorded at Sorbonne Université in the 495-505 cm

-1

and 510-570 cm

-1

spectral ranges,

respectively, with a spectral resolution of 0.01 cm

-1

and 0.056 cm

-1

(Coustenis et al., 2023). Cross

sections have been derived for these two molecules and upper limits will be derived for these two

molecules in the atmosphere of Titan. TEXES data will also be used for a study of the variations of

HCN and HC

3

N since the end of the Cassini mission, and for a retrieval of D/H from C

2

HD/C

2

H

2

.
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