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The perfume of the comet  
 

How does a comet smell? Since early August the Rosetta Orbiter Sensor for Ion and Neutral 
Analysis (ROSINA) is sniffing the fumes of the comet Churyumov-Gerasimenko with its two 
mass spectrometers. The detected chemistry in the coma of the comet is surprisingly rich 
already at more than 400 million kilometres from the Sun.  
 

The perfume of this comet is quite strong, with the odour of rotten eggs (hydrogen sulphide), of 

horse stable (ammonia) and the pungent, suffocating odour of formaldehyde. This is mixed with the 

faint, bitter, almond-like aroma of hydrogen cyanide. Add some whiff of alcohol (methanol) to this 

mixture paired with the vinegar like aroma of sulphur dioxide and a hint of the sweet aromatic scent 

of carbon disulphide and you arrive at the perfume of our comet.  

 

While this doesn’t probably make a very attractive perfume, remember that the density of these 

molecules is still very low and that the main part of the coma is made up of sparkling water (water 

and carbon dioxide molecules) mixed with carbon monoxide. «This all makes a scientifically enor-

mously interesting mixture in order to study the origin of our solar system material, the formation of 

our Earth and the origin of life», says Kathrin Altwegg from the Center of Space and Habitability 

(CSH) of the University of Bern. «And after all: it seems like comet Churyumov was indeed attract-

ed by comet Gerasimenko to form Churyumov-Gerasimenko, even though its perfume may not be 

Chanel No 5, but comets clearly have their own preferences»… 

 

The idea was that at distances outside of 3 astronomical units (450 Mio km) the comet would most-

ly sublimate the very volatile molecules: carbon dioxide and carbon monoxide. However, apart from 

all these smelling ingredients ROSINA is detecting many more molecules already at large distanc-

es from the Sun which comes quite as a surprise. A quantitative analysis will show how the comet 

compares with other comets where data are available mostly from remote sensing. This compari-

son will reveal if Churyumov-Gerasimenko being a Kuiper belt comet differs from the better known 

Oort cloud comets and this will then shed light on the solar nebula from which our solar system 

emerged.  



 

 
2 

The Bernese Experiment ROSINA  
As part of the core payload for the Rosetta mission, ROSINA (Rosetta Orbiter Spectrometer for Ion 

and Neutral Analysis) will answer outstanding questions concerning the main objectives of the mis-

sion. The primary measurement objective of the two spectrometers and two pressure gauges are: 

To determine the elemental, isotopic and molecular composition of the atmospheres and iono-

spheres of comets as well as the temperature and bulk velocity of the gas and ions and the ho-

mogenous and inhomogenous reactions of gas and ions in the dusty cometary atmosphere and 

ionosphere. This will allow to investigate the origin of comets, the relationship between cometary 

and interstellar material and the implications for the origin of the solar system.  
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