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On the comet:  In November 2014 the ROSETTA spacecraft successfully deployed its lander 

Philae to the surface of comet 67P/Churyumov-Gerasimenko[1]. In the first 63 hours after its triple-

landing on the comet, the 10 instruments on-board provided a wealth of ground-truth data of the 

composition and properties of the comet nucleus. Among the instruments, the COmetary Sampling 

and Composition (COSAC)[2] instrument took a mass spectrum of the gas phase evolved from the 

dust that the landing kicked up[3]. In this mass spectrum, 16 small organic molecules could be 

identified, some of which had not previously been identified in comets. They form a family of 

inter-related species. 

In the lab:  The more complex molecules identified in the COSAC data are known to form 

from the smaller ones during high-energy irradiation. A tool which has proven very valuable in 

elucidating the reaction mechanisms of this high-energy radiation-driven chemistry, is the irradi-

ation of ices with low-energy electrons[4]. Thermal desorption mass spectrometry after irradiation 

has been used in a number of studies to identify fundamental reaction mechanisms in cometary ice 

chemistry: Amines will form during electron-irradiation of olefins and ammonia[5,6], alcohols from 

olefins and water[7], and short amides like formamide from carbon monoxide and ammonia[8]. 

At the conference:  The complex and rich chemistry on the comet and the intricate inter-rela-

tions between the substances found on the comet will be presented in detail, as will approaches to 

a re-evaluation of the COSAC data set based on known ties between certain compounds and data 

from other instruments aboard Philae/ROSETTA.  
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Figure 1 – The 16 molecules that COSCAC identified on the nucleus of comet 67P/Churyumov-Gerasimenko 

(NH3 was not unambiguously identified). The molecules are organized from simple in the middle to increasingly 

complex towards the edge. Many of the complex molecules are known to form from the simpler ones.  
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