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Research options available for topic A 
 

Research topics a) and b) offered by every Doctoral Course involved in UNIPhD are frameworks 
within which every applicant has to present an original research project in collaboration with a 
Supervisor at the University of Padua.  
Potential Supervisors at Unipd have proposed the following detailed research options, which are 
related to the research topic. They are offered as a guideline and should facilitate your contact 
with potential Supervisors. Supervisors’ e-mail is specified in every research option table. You are 
welcome to contact them directly. 
Note that this research option list is not at all exhaustive and, within the topic you have chosen, 
you are free to propose a different research project. 

 
 

Doctoral Course  ASTRONOMY 
 

Macro-area Physical Sciences and Engineering 
 

Department name Department of Physics and Astronomy 
 

Webpage 
https://www.dfa.unipd.it/didattica/dottorati-di-ricerca/corso-di-
dottorato-di-ricerca-in-astronomia/english-version/  

 

Research topic A 

Star and planet formation and evolution 

The research topic “Star and planet formation and evolution” includes 
several lines of investigation. Stellar structure, stellar models, 
isochrones, evolution of stars in different phases, binary stars, and 
blue stragglers. Stellar populations in resolved stellar systems, star 
clusters, multiple populations in star clusters, the Milky Way and its 
components. The solar system, minor bodies in the solar system, solar 
system missions, exoplanet search, exoplanet missions, atmosphere 
of exoplanets. 

 

Link to the UNIPhD Call 
(Academic Year 
2022/2023) 

https://www.unipd.it/en/uniphd  

 

Latest Update 11.01.2022 
 

#Number of available 
Research Options 

5 

Scroll down to see all the Research Options 

 

  

https://www.dfa.unipd.it/didattica/dottorati-di-ricerca/corso-di-dottorato-di-ricerca-in-astronomia/english-version/
https://www.dfa.unipd.it/didattica/dottorati-di-ricerca/corso-di-dottorato-di-ricerca-in-astronomia/english-version/
https://www.unipd.it/en/uniphd
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# 1 Research Option Description  
 

Doctoral Course  Astronomy 
 

Department name Physics and Astronomy “Galileo Galilei” 
 

Research topic A  Star and planet formation and evolution 
 

Research option  

 

Exoplanet search and characterization using TESS and HARPS-N in 
preparation for CHEOPS and PLATO 

 

Supervisor  
Giampaolo Piotto giampaolo.piotto@unipd.it   

Luca Malavolta, Valerio Nascimbeni 
 

Webpage http://groups.dfa.unipd.it/ESPG/ 
 

Context of the research 

activity and objectives 
 
 
 
 
 
 
 

 

The proposed research implies the exploitation of TESS space 
mission data, mainly for the search of exoplanets based on the 
transit method. The main purpose of the work is searching for 
CHEOPS and radial velocity ground-based follow-up candidates. TESS 
is successfully mapping the sky. Our group has a well-documented 
expertise on high precision photometry on space data as well as on 
high resolution spectroscopy, both priceless for exoplanetary 
studies. The proposed thesis project will allow the student to gain 
expertise on data reduction and analysis, starting from the 
techniques our group has developed to exploit crowded 
environments imaged by Kepler, K2 and then TESS and for radial 
velocity follow-up. The main task of the PhD student will be to 
exploit TESS data. TESS exoplanet candidates may also become 
targets for CHEOPS follow-up and/or HARPS/HARPS-N/ESPRESSO 
radial velocity follow-up. CHEOPS is an ESA mission. The gained 
expertise will also be of fundamental importance for the preparation 
of PLATO, an ESA space mission for exoplanet search, expected for 
2026.The PhD student will become part of a large international 
collaboration, as members of our group have top level 
responsibilities in both in CHEOPS and PLATO missions, as well as 
ground-based radial velocity follow-up facilities, in particular with 
HARPS-N spectrograph. 

 

Infrastructures  
Padova University, Department of Physics and Astronomy. INAF, 
Padova Observatory 

 

Skills and competencies 
for the development of 
the activity  

Knowledge of basic stellar astrophysics. Ability in computer program 
development (python, fortran). Expertise in stellar photometry 
and/or high resolution spectroscopy will be considered. 

 

Training offer PhD schools and PhD thematic courses 
 

Possible Secondments 
European Southern Observatory, Space Telescope Science Institute, 
Universidad de La Laguna 

 
  

mailto:giampaolo.piotto@unipd.it
http://groups.dfa.unipd.it/ESPG/
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# 2 Research Option Description  

Doctoral Course  Astronomy 
 

Department name Physics and Astronomy “Galileo Galilei” 
 

Research topic A  Star and planet formation and evolution 
 

Research option  Population synthesis of binaries in the post-Gaia era 
 

Supervisor  
Paola Marigo paola.marigo@unipd.it  
Research group: Leo Girardi 

 

Webpage http://www.astro.unipd.it/marigo/  
 

Context of the research 

activity and objectives 
 
 
 
 
 
 
 

 

In the last few years, we witnessed a huge increase in the amount and 
quality of data regarding binaries in the Milky Way, including large 
numbers of: (1) wide binaries identified from their common proper 
motions in Gaia DR2, (2) by-products of close binary evolution 
detected in wide-area UV surveys such as GALEX, and then accurately 
located in the HR diagrams from Gaia, (3) spectroscopic binaries 
identified in wide-field radial velocity surveys such as APOGEE, (4) 
previously undetected companions plus merged binaries 
"contaminating" astero-seismic data from Kepler and K2. More and 
even better data will become available in the next Gaia data releases 
and from mega-surveys such as LSST and SDSSV. In all these cases, it 
will be possible to define "complete samples" that can be modelled 
with population synthesis tools. These data will prompt a revolution 
in the field of stellar populations, probably impacting other fields such 
as the spectrophotometric evolution of distant galaxies.  
The new data require a new generation of calibrated population 
models. We have recently included the evolution of close binaries in 
the TRILEGAL simulator of stellar populations (Dal Tio et al., 2021), 
and demonstrated their usefulness to explain the HR diagram of 
binaries in the Gaia and GALEX catalogues. But the variety of data to 
be explored is simply too huge and requires further development of 
our analysis tools. We propose a PhD project to develop the tools to 
simulate binaries and their detectability in a wide variety of surveys, 
then identifying the sets of parameters (e.g orbits and mass ratios) 
that better explain their observed numbers. The successful PhD 
candidate will make extensive use of data from Gaia, APOGEE, TESS, 
LSST, etc.  

 

Infrastructures  
Department of Physics and Astronomy, Padova University; INAF, 
Padova Observatory 

 

Skills and competencies 
for the development of 
the activity  

Programming in fortran and C++.  

 

Training offer PhD schools and PhD thematic courses 
 

Possible Secondments 
SISSA-ISAS, Trieste; Max Planck Institute for Astrophysics, European 
Space Agency 

 

mailto:paola.marigo@unipd.it
http://www.astro.unipd.it/marigo/
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# 3 Research Option Description  

Doctoral Course  Astronomy 
 

Department name Physics and Astronomy “Galileo Galilei” 
 

Research topic A Star and planet formation and evolution 
 

Research option  Galactic Archaeology with ancient globular clusters  
 

Supervisor Antonino Milone antonino.milone@unipd.it  

 

Webpage http://progetti.dfa.unipd.it/GALFOR/ 
 

Context of the research 

activity and objectives 
 
 
 
 
 
 
 

 

How did the globular clusters formvin the early Universe?  
What is their role in the assembly of the Galactic Halo?  
Which is their contribution to the re-ionization of the Universe?  
This is a thesis project to address such hot topics of astrophysics by 
investigating stellar populations in globular clusters.  
In recent years, our group has developed new revolutionary tools for 
characterizing multiple populations in star clusters. These tools, 
which are based on the synergy between spectroscopy and multi-
band photometry have dramatically changed our view of globular 
clusters and resulted in the most-important discoveries and the 
most-cited papers of the field. The candidate will exploit these 
innovative tools to i) analyze UV, visual and NIR photometry from 
the Hubble Space Telescope and from the major wide-field ground-
based facilities.  ii) and/or study high-resolution spectra collected 
with the VLT and other major telescopes. She or he will also exploit 
photometric and spectroscopic data that will be collected with the 
James Webb Space Telescope as part as our approved proposal. 
This project will provide new insights on the processes that occurred 
at high redshift and resulted in the formation of multiple 
populations and in the assembly of the Galaxy. This thesis is 
complementary to the project 'GALFOR' funded by the European 
Research Council. The candidate will be involved in an international 
team, which includes the major experts of the field. 

 

Infrastructures  
Department of Physics and Astronomy, Padova University; INAF, 
Padova Observatory 

 

Skills and competencies 
for the development of 
the activity  

Programming in python and fortran; photometric data reduction 

 

Training offer PhD schools and PhD thematic courses 
 

Possible Secondments Australian National University; Space Telescope Science Institute  
  
  

mailto:antonino.milone@unipd.it
http://progetti.dfa.unipd.it/GALFOR/
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# 4 Research Option Description   

Doctoral Course  Astronomy 
 

Department name  Physics and Astronomy “Galileo Galilei” 
 

Research topic A  Star and planet formation and evolution 
 

Research option  
Building up the halo: chemo-dynamical tagging in the age of large 
surveys 

 

Supervisor  
Giovanni Carraro giovanni.carraro@unipd.it  
Research group: Sara Lucatello 

 

Webpage www.dfa.unipd.it  
 

Context of the research 

activity and objectives 

Aim of this research is to detect groups of stars born together and 
later dispersed (including completely or partially disrupted galaxies, 
stellar clusters, and stars lost from still existing clusters) in order to 
detect and shed light on the nature of halo-substructures. 

To do this, the student will use the chemical compositions and 
kinematics for ~10K halo stars that will be observed in the first two 
years of WEAVE (in which the proposers are heavily involved) 
operations, and complemented by public data from GALAH, APOGEE 
and Gaia-ESO as well as Gaia parallaxes and proper motions, and, 
through the use of dimensionality reduction and clustering 
algorithms, perform chemo-dynamical tagging,  

 

Infrastructures  
Department of Physics and Astronomy, Padova University; INAF, 
Padova Observatory 

 

Skills and competencies 
for the development of 
the activity  

Programming with python and iraf 

 

Training offer PhD schools and PhD thematic courses 
 

Possible Secondments 
  

Groeningen University, Observatoire de la Cote d’Azur, European 
Southern Observatory. 

  
  

mailto:giovanni.carraro@unipd.it
http://www.dfa.unipd.it/
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# 5 Research Option Description  

Doctoral Course  Astronomy 
 

Department name  Physics and Astronomy “Galileo Galilei” 
 

Research topic A  Star and planet formation and evolution 
 

Research option Studying the Milky Way with open clusters and machines 
 

Supervisor 
Giovanni Carraro giovanni.carraro@unipd.it  
Research group: Loreno Spina 

 

Webpage www.dfa.unipd.it  
 

Context of the research 

activity and objectives 

This Project aims to provide profoundly new insights on the structure 
and evolution of the Galaxy by exploiting billions of data that have 
been already acquired by missions such as Gaia. All that will be 
achieved building on machine learning techniques, and by using open 
star clusters as unique tracers of the Milky Way disk. The first 
objective consists in producing a fully-automatic census of open 
clusters with the relative selection function. This information will be 
then used to develop probabilistic models of the cluster age 
distribution across the Galactic disk and of the Galactic spirals and 
warp. 

 

Infrastructures  
Department of Physics and Astronomy, Padova University; INAF, 
Padova Observatory 

 

Skills and competencies 
for the development of 
the activity  

Programming in python 

 

Training offer PhD schools and PhD thematic courses 
 

Possible Secondments European Southern Observatory; Australian National University  
  
 

mailto:giovanni.carraro@unipd.it
http://www.dfa.unipd.it/

