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Subject description:  
Since the thousands of planetary systems currently known do not resemble our solar system, 
understanding their composi9on and evolu9on is all the more necessary to be;er 
contextualize our solar system, and ul9mately address the ques9on of its uniqueness.  

With the current genera9on of ground- and space-based facili9es it is required to confront 
the planets parameters to cuBng-edge models to address the ques9on of the surface and 
atmospheric condi9ons of the small-size planet popula9ons, understand the condi9ons that 
prevailed at the 9me of their forma9on and further constrain their likely forma9on site in the 
circumstellaire disk.   

The objec9ve of this PhD thesis is to pursuit of the developments of our model of internal 
structure of low-mass planets, adapted to various irradia9on condi9ons. With its unified 
interior–radia9ve-convec9ve atmosphere [5], the model allowed us to explore the 
composi9on, in terms of the vola9le and core mass frac9on, of various planets in different 
systems (see biblio). The objec9ves are now 1) to extend the range of atmospheres 
composi9on in order to model rocky planets with H2/He- to N2-dominated atmosphere (or 
more exo9c species) under various irradia9on condi9ons, 2) to implement poten9al 
atmospheric loss processes in a consistent way in order to assess the effect of irradia9on on 
the survival of a primary envelope and its effect on the observed composi9on and the 
implica9ons for their possible habitability. Understanding the chemistry and physics at play 
in these low mass-planets would bring insights into the forma9on and evolu9on of planetary 
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systems. On the longer term, such a model prepares for the composi9on analysis of 
temperate planets with the PLATO ESA mission.  

The PhD student will be involved in interna9onal collabora9ons through the scien9fic 
exploita9on of the programs of exoplanets characteriza9on we are associated with. He/she 
will work in collabora9on with the Planetary Systems Group at LAM, more par9cularly 
experts in solar planets physics and with L. Acuna at MPIA who developed the atmosphere 
layer. The Planetary Systems Group is ac9vely involved in the development of new 
genera9on of ESA missions, CHEOPS and PLATO, but also on large radial velocity or imaging 
programs for the detec9on and characteriza9on of exoplanets.   
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