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In our laboratory, we are developing an experiment to simulate the evolution of ices as observed in abundance in 

molecular clouds. The most abundant interstellar ice (in our case H2O, CH3OH and NH3) are mixed in the gas 

phase and deposited on a cold surface (77 K) where they are modified by UV irradiation and subsequently heated 

up to room temperature (300 K) where the formation of an organic residue, essentially soluble residue (water and 

conventional solvents) is always observed [1,2]. The organic residue resulting from the transformation of these 

ices constitutes an analogue of the organic matter which is present in the small bodies of the Solar System 

(asteroids, comets) and therefore also in the carbonaceous meteorites found on the surface of our planet. This 

carbonaceous matter is supposed to have played a decisive role in prebiotic chemistry in a given environment 

(liquid water and free energy supply), for example on the primitive Earth where life actually appeared very early. 

The prebiotic potential of this material is therefore a serious hypothesis. 

 

From these residues, we are developing an experiment which aims to determine how exogenous matter may have 

played a role in the emergence of biochemical systems on primitive Earth. Our objective is to determine the 

experimental conditions allowing the emergence of prebiotic systems which are in fact far from equilibrium auto-

catalytic chemical systems, named replicators [3]. 

In this context, the objective of this thesis will be to participate in the synthesis of these residues, a technique 

which is already operational in our laboratory. They will then be used to react under conditions simulating those 

of the aqueous environment of primitive Earth. We aim to develop the analytical methodology necessary to 

monitor the evolution of these residues. Ultra-high-resolution mass spectrometry (FT-ICR) will initially be used 

in collaboration with Ph. Schmitt-Kopplin in Germany, an approach that will allow us to have a comprehensive 

picture of the molecular content of our samples and their evolution. More targeted analyzes will be also performed 

by GC-orbitrap. During the monitoring of residue evolution, we will particularly identify the reactivity related to 

this evolution [4] as well as th epossible emergence of these replicators [3,5]. 

 

Candidates must have good knowledge in analytical chemistry and more particularly in mass spectrometry. 

Knowledge of physical chemistry would be an asset. 
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