
 

 

UNIVERSITÀ 
DEGLI STUDI DI MILANO-BICOCCA 
 

  
 

 
 
 

PhD Course in Physics and Astronomy 

XXXVIII cycle, a.y. 2022/2023 
 
 

 
Scholarships 

 
 

N. 1 linked to research project: ”Stellar and/or Extragalactic Astrophysics” 
 

Company: INAF – Istituto di Astrofisica Spaziale e Fisica Cosmica (IASF) di Milano 
 

Curriculum: Astrophysics 
 

Abstract: 
 
The research program will concern one of the activities carried out at the Istituto di Astrofisica Spaziale e Fisica 
cosmica (IASF) of Milan. These include the astrophysics of Galactic relativistic objects, the formation and 
evolution of distant galaxies, the observational cosmology, the astrophysics and cosmology with clusters of 
galaxies and the data mining in the context of astronomical researches. 
 
 

 

N. 1 linked to research project: "Edge Computing and Quantum Key Distribution on space satellites or 
lunar infrastructures" 
 
Company: Thales Alenia Space Italia S.p.A. 

 
Curriculum: Applied Physics And Electronics 

 

Abstract: 
 
The broader objectives of the research activity are: 
- high data processing capability from low cost micro-satellites for scientific research (Edge Computing); 
- experience in radiation testing of complex hardware systems; 
- study and develop gyroscopic systems for satellite applications; 
- develop processor-board for satellite applications with a high computing capability, which allows the 
integration of multiple functions: Platform Computer, Payload Computer, Gyro Sensors and GNSS (Global 
Navigation Satellite System) receiver. 
Topic: Design, programming and experimental characterization of a low-cost computing board (computer) 
using off-the-shelf (COTS) components for satellite applications. For this system very high-performance 
processors will be used to overcome the current architectures present in the literature. This will allow for the 
integration on a single system of all the processing functions relating to the platform and the payload. Physical 
and electrical characteristics and hardware processing solutions (analog and digital) of the signals coming from 
the sensors will be studied. 
 
 
 



 

N. 1 scholarship funded by the Physics Department linked to research project: “Dynamic of 
massive black hole binaries in dense stellar systems” 
 

Curriculum: Mathematical aspects of string theory (a joint curriculum with the University of Surrey – UK) 

 
Abstract:  

 
Low-frequency gravitational waves (GWs) form when binaries of massive black holes (MBHs) coalesce, 

providing a new window onto the physics of black hole growth and its connection to galaxy evolution. 
Mergers of the most massive MBHs are detectable by the Pulsar Timing Array (PTA) while lower mass ones 

will be the main target of the Laser Space Interferometer (LISA). There are strong expectations that the PTA 

will detect the first low-frequency GWs from such mergers in the next few years. 
In this project, the student will perform state-of-the-art simulations of mergers of massive, gas poor galaxies 

hosting central MBHs. Initial conditions will be sampled from cosmological merger trees. They will model the 
formation and evolution of binaries from pairing to coalescence to infer merger timescales for a range of MBH 

masses. Assuming different seed and growth models, they will study how MBHs grow and evolve over cosmic 

time. 
 
 

N. 1 scholarship funded by the Physics Department linked to research project: “Gravitational 
waves from massive black hole binaries” 
 

Abstract: 
 
The first observations of gravitational waves by LIGO have ushered us into the golden age of gravitational-
wave discoveries. The observed number of events is growing at a fast pace, with thousands of new detections 
expected in the next few years as detectors reach their design sensitivities. Such large catalogues of 
gravitational-wave observations are opening new, unprecedented opportunities in terms of both fundamental 
physics and astrophysics. Crucially, they will need to be faced with increasingly accurate predictions. First, 
among large catalogues, there will be "golden'' events. We expect systems that, because of their properties, 
are particularly interesting to carry out some specific measurements (perhaps because of their favourable 
orientations, or because they are very massive, or very rapidly rotating, etc). Second, large catalogues need 
to be exploited with powerful statistical techniques. In the long run, future facilities like LISA will deliver new 
kinds of sources providing access to a whole new set of phenomena in both astrophysics and fundamental 
physics. New theoretical tools and techniques need to be developed (and immediately applied!) to maximize 
the scientific payoff of current and future gravitational-wave observatories. 
 
 
 

N. 4 scholarship funded by the Physics Department linked to research project: “Integrated 
circuits design for industrial applications”  
 

Abstract 
The activity covered by the PhD scholarships concerns the design of microelectronic systems in CMOS 

integrated technology for industrial applications. We intend to deal with both the system and architecture 
design part and the transistor level design part including the design of the integrated circuit layout. Particular 

attention will be paid to any signal processing with devices dedicated to controlling high power.   
 
 
 


