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Description – One of the fundamental questions 
of modern astrophysics is to determine how stars 
form in different environments, and vice-versa 
how feedback from star formation influences its 
surroundings. Stellar feedback is responsible for 
the disruption of molecular clouds, determines the 
energetics of the interstellar medium and drives 
the chemical enrichment in galaxies. The aim of 
this project is to use datasets at high spatial 
resolution to study the relation between gas, star 
formation, chemical enrichment and feedback 
processes, to determine the effect of galactic 
environment and structure and the impact of 
feedback on galaxy evolution.   
  
   
The PhD project will be developed in collaboration with UniFI (Prof. Marconi) and 
Heidelberg/MPIA (Prof. Kreckel & Dr. Schinnerer). A secondment period of 8 months in 
Heidelberg is envisioned. Alternative secondment opportunities may include, depending on 
interest and availability of resources, the European Southern Observatory in Garching bei 
München (Germany), or the University of Cambridge (UK). 
   
Objectives –  
Each Work Package (WP) will correspond to a first-author publication.  

- WP1: Analysis of MUSE data for a large sample of local galaxies to derive chemical 
abundances, study the baryon cycle (outflows), also via chemical evolution models.  

- WP2: Quantify the impact of stellar feedback on the interstellar medium by directly 
connecting the gas with the feedback sources leveraging multi-wavelength 
observations with ALMA, HST and very recently with JWST. 

- WP3: Development of photoionisation models optimized for the different 
environmental conditions present in the sample and development of a software 
framework based on machine learning to compare data and models and derive 
physical parameters.  


