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Media release, July 5, 2022 

 

Shedding light on comet Chury’s unexpected chemical complexity 
 

A team of researchers led by the University of Bern has for the first time identified an 

unexpected richness of complex organic molecules at a comet. This was achieved thanks to 

the analysis of data collected during ESA’s Rosetta mission at comet 67P/Churyumov-

Gerasimenko, also known as Chury. Delivered to the early Earth by impacting comets, these 

organics may have helped to kick-start carbon-based life as we know it. 

 

Comets are fossils from the ancient times and from the depths of our Solar System, and they are relics 

from the formation of the sun, planets, and moons. A team led by chemist Dr. Nora Hänni of the 

Physics Institute of the University of Bern, Department of Space Research and Planetary Sciences, 

has now succeeded for the first time in identifying a whole series of complex organic molecules at a 

comet as they report in a study published end of June in the prestigious journal Nature 

Communications. 

 

More precise analysis thanks to Bernese mass spectrometer  

In the mid-1980ies, a fleet of spacecraft was sent out by the large space agencies to fly past Halley’s 

comet. Onboard were several mass spectrometers that measured the chemical composition of both 

the comet's coma – the thin atmosphere due to sublimation of cometary ices close to the Sun –, and 

also that of impacting dust particles. However, data collected by these instruments did not have the 

resolution needed to allow for unambiguous interpretation. Now, more than 30 years later, the high-

resolution mass spectrometer ROSINA, a Bern-led instrument onboard ESA’s Rosetta spacecraft, 

collected data at comet 67P/Churyumov-Gerasimenko, also known as Chury, between 2014 and 

2016. These data now allow the researchers to shed light for the first time on the complex organic 

budget of Chury. 

 

The secret was hidden in the dust 

When Chury reached its perihelion, the closest point to the Sun, it became very active. Sublimating 

cometary ices created outflow that dragged along dust particles. Expelled particles were heated up by 

solar irradiation to temperatures beyond those typically experienced at the cometary surface. This 

allows larger and heavier molecules to desorb, making them available to the high-resolution mass 

spectrometer ROSINA-DFMS (Rosetta Orbiter Sensor for Ion and Neutral Analysis-Double Focusing 

Mass Spectrometer). The astrophysicist Prof. em. Dr. Kathrin Altwegg, Principal Investigator of the 

ROSINA instrument and co-author of the new study, says: “Due to the extremely dusty conditions, the 

spacecraft had to retreat to a safe distance of a bit more than 200 km  
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above the cometary surface in order for the instruments to be able to operate under steady 

conditions.” Hence, it was possible to detect species composed of more than a handful of atoms which 

had previously remained hidden in the cometary dust. 

 

The interpretation of such complex data is challenging. However, the Bernese team of researchers 

successfully identified a number of complex organic molecules, which have never been found in a 

comet before. ”We found for instance naphthalene, which is responsible for the characteristic smell of 

mothballs. And we also found benzoic acid, a natural component of incense. In addition, we identified 

benzaldehyde, widely used to confer almond flavour to foods, and many other molecules. These 

heavy organics would apparently make Chury’s scent even more complex, but also more appealing, 

as Hänni says (see also the media release from 2014).  

 

Apart from fragrant molecules, also many species with so-called prebiotic functionality have been 

identified in Chury’s organics budget (e.g., formamide). Such compounds are important intermediates 

in the synthesis of biomolecules (e.g., sugars or amino acids). "It therefore seems likely that impacting 

comets – as essential suppliers of organic material – also contributed to the emergence of carbon-

based life on Earth," explains Hänni. 

 

Similar organics in Saturn and meteorites 

In addition to the identification of individual molecules, the researchers also carried out a detailed 

characterization of the full ensemble of complex organic molecules in comet Chury, allowing to put it 

into the larger Solar System context. Parameters like the average sum formula of this organic material 

or the average bonding geometry of the carbon atoms in it are of importance for a broad scientific 

community, ranging from astronomers to Solar System scientists.  

 

“It turned out that, on average, Chury’s complex organics budget is identical to the soluble part of 

meteoritic organic matter”, explains Hänni and adds: “Moreover, apart from the relative amount of 

hydrogen atoms, the molecular budget of Chury also strongly resembles the organic material raining 

down on Saturn from its innermost ring, as detected by the INMS mass spectrometer onboard NASA’s 

Cassini spacecraft”.  

 

“We do not only find similarities of the organic reservoirs in the Solar System, but many of Chury’s 

organic molecules are also present in molecular clouds, the birthplaces of new stars”, complements 

Prof. Dr. Susanne Wampfler, astrophysicist at the Center for Space and Habitability (CSH) at the 

University of Bern and co-author of the publication. “Our findings are consistent with and support the 

scenario of a shared presolar origin of the different reservoirs of Solar System organics, confirming 

that comets indeed carry material from the times long before our Solar System emerged.” 

 

 

Publication:  

N. Hänni, K. Altwegg, M. Combi, S. A. Fuselier, J. De Keyser, M. Rubin, and S. F. Wampfler: 

Identification and characterization of a new ensemble of cometary organic molecules, Nature 

Communications,13, 3639 (2022). 

DOI : 10.1038/s41467-022-31346-9 

https://www.nature.com/articles/s41467-022-31346-9  

 

 

Blog article by Nora Hänni about the publication: 

https://astronomycommunity.nature.com/posts/fragrances-instead-of-polymers 

https://www.unibe.ch/aktuell/medien/media_relations/archiv/news/2014/der_duft_des_kometen_chury/index_ger.html
https://doi.org/10.1038/s41467-022-31346-9
https://www.nature.com/articles/s41467-022-31346-9
https://astronomycommunity.nature.com/posts/fragrances-instead-of-polymers
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Contacts: 

Dr. Nora Hänni 

Physics Institute, Space Research and Planetary Sciences (WP), University of Bern  

T: +41 78 727 41 04 

E-Mail: nora.haenni@unibe.ch 

 

Prof. em. Dr. Kathrin Altwegg 

Physics Institute, Space Research and Planetary Sciences (WP), University of Bern 

T: +41 31 961 02 68 

E-Mail: kathrin.altwegg@unibe.ch 

 

Prof. Dr. Susanne Wampfler 

Center for Space and Habitability (CSH), University of Bern 

T: +41 31 684 33 17 

E-Mail: susanne.wampfler@unibe.ch 

 

The European Space Agency ESA 

Europe has been active in space travel and space exploration since the start of the space age. The 

European Space Agency ESA, in which participating states pool and coordinate their activities, was 

founded in 1975. Switzerland was among the ten founding members of the ESA; today it comprises 

22 member states. Bernese researchers were appointed to ESA’s advisory commissions very early 

on thanks to their proven expertise. Therefore, they also have an influence on which space projects 

and missions are chosen from the proposals submitted by the scientific community. 

More information 

 

Rosetta mission 

The mass spectrometer ROSINA was a key experiment undertaken by the Rosetta mission. For 

over two years, the Rosetta probe carried out a detailed examination of the comet 67P/Churyumov-

Gerasimenko, called Chury for short, and in the course of this even landed a landing module on the 

surface of a comet for the first time ever. The mass spectrometer ROSINA (Rosetta Orbiter 

Spectrometer for Ion and Neutral Analysis) was developed, built, tested and telecommanded on the 

comet under the direction of the University of Bern. It was possible to determine many components 

of Chury’s atmosphere – many of which for the first time on a comet. Thus, ROSINA made a 

significant contribution to the acquisition of new insight into the origin of our solar system. The 

mission’s active phase came to a close in 2016 with the Rosetta probe’s controlled crash on the 

surface of the comet Chury. However, since then, over 2 million data sets from ROSINA are still 

being evaluated in Bern and being made available to researchers across the world. 

More information 

 

Bernese space exploration: With the world’s elite since the first moon landing 

When the second man, "Buzz" Aldrin, stepped out of the lunar module on July 21, 1969, the first 

task he did was to set up the Bernese Solar Wind Composition experiment (SWC) also known as 

the “solar wind sail” by planting it in the ground of the moon, even before the American flag. This 

experiment, which was planned, built and the results analyzed by Prof. Dr. Johannes Geiss and his 

team from the Physics Institute of the University of Bern, was the first great highlight in the history of 

Bernese space exploration.  

Ever since Bernese space exploration has been among the world’s elite, and the University of Bern 

has been participating in space missions of the major space organizations, such as ESA, NASA, 

mailto:nora.haenni@unibe.ch
mailto:kathrin.altwegg@unibe.ch
mailto:susanne.wampfler@unibe.ch
https://www.esa.int/
https://www.unibe.ch/news/media_news/media_relations_e/media_releases/2018/medienmitteilungen_2018/two_years_after_rosetta/index_eng.html
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and JAXA. With CHEOPS the University of Bern shares responsibility with ESA for a whole mission. 

In addition, Bernese researchers are among the world leaders when it comes to models and 

simulations of the formation and development of planets. 

The successful work of the Department of Space Research and Planetary Sciences (WP) from the 

Physics Institute of the University of Bern was consolidated by the foundation of a university 

competence center, the Center for Space and Habitability (CSH). The Swiss National Fund also 

awarded the University of Bern the National Center of Competence in Research (NCCR) PlanetS, 

which it manages together with the University of Geneva. 

 

 

https://www.space.unibe.ch/
http://www.csh.unibe.ch/index_eng.html
http://nccr-planets.ch/

