
 

 

Thesis Title:  Molecular-level understanding of organic aerosol precursors in the 
atmosphere 

 
Sites of research:  
Université Claude Bernard Lyon 1, CNRS, IRCELYON, Villeurbanne, France.  
In collaboration with M. Ehn from the University of Helsinki, Finland. 

 
PhD supervisors: Dr. Christian George and Dr. Matthieu Riva (IRCELYON)  
 

Purpose of the research.  
Atmospheric aerosol, a mixture of solid and liquid particles of organic and inorganic substances suspended in the air, 
make up less than a millionth of a percent of the atmosphere, yet they still produce a significant cooling effect on our 
planet. Typically, only particles > 100 nm in diameter act as cloud condensation nuclei (CCN), and therefore the 
components and the processes contributing to the growth of particles < 100 nm are extremely important.  

While it is currently acknowledged that new particles grow mainly through the condensation of highly oxidized, 
low-volatility organic compounds, current gaps exist between ambient observations and modelling studies when 
evaluating the formation rates, ambient concentrations and the spatial distribution of atmospheric nanoparticles. 
These discrepancies subsist due to a poor understanding of the physicochemical properties of the key compounds, 
which has partly been due to instrumental limitations. As a result, accurate quantification and evaluation of the 
formation and growth of new particles in the atmosphere remains challenging.  
 
Your tasks.  
Hence, within this project, we aim to accurately evaluate the importance of highly oxygenated molecules (HOM), a 
newly identified group of organic vapors found to be important contributors to SOA, for the formation of new aerosol 
particles in the atmosphere. To resolve existing discrepancies in the volatility of the HOM, key components in aerosol 
growth, we have to experimentally provide the essential structural information to eliminate existing uncertainties. 
More specifically, the tasks of the PhD student will be to  

(i) determine the molecular structure of these HOM;  
(ii) evaluate their volatility and;  
(iii) evaluate their contribution to atmospheric aerosol formation and growth.  

 
Chemical ionization (CI) is a highly selective technique and therefore we will perform uniquely comprehensive 
measurements using different reagent ion schemes. To do so, the PhD student will use and optimize a new coupling, 
consisting of interfacing a high-resolution mass spectrometer (Orbitrap) with a chemical ionization (CI) source. The use 
of our experimental and analytical setups will allow us to carry out new, innovative studies. Finally, this project will 
take advantage of a collaboration with the University of Finland in order to provide a unique environment for the PhD 
work by utilizing the complementary expertise, instrumental techniques, and resources from both institutes in Finland 
and France.  

 
Your profile. 

• M.Sc. with strong background in physical chemistry or related fields 
• Experience and strong interest in experimental work 
• Basic knowledge in programming or strong interest to learn 
• Fluent in English  
• Technical talent, analytical thinking skills, problem solving genius 

 
Nice to have. 
A strong interest in or even first experience in any of the following topics would be beneficial: 

• Basic knowledge in mass spectrometry 
• First experience with flow-reactors 
• Writing and graphic designer skills 

 
Contacts . 

Matthieu RIVA (matthieu.riva@ircelyon.univ-lyon1.fr) 
Christian GEORGE (christian.george@ircelyon.univ-lyon1.fr) 


