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What is it?

The Master Degree in Astrophysics and Cosmology

ª is a 2-yr long Master Degree program belonging to the Master class of 
“Science of the Universe”, almost unique in Italy;

ª is aimed at studying the physics and evolutionary history of the Universe 
and cosmic structures;

ª is organized in 12 courses (7 compulsory + 5 elective) and a final exam 
(discussion of the Master Thesis project); 

ª includes a final project (the Master Thesis) generally consisting of original 
research on a specific topic in Astrophysics and Cosmology, chosen by the 
student 



Five good reasons for being here

• you will have the opportunity to carry-out your own Master Thesis project in
one (of the four!) international astrophysical institutes located in Bologna;

• you will acquire a deep knowledge of the most recent developments in the
astrophysical and cosmological research, becoming familiar with the physical
processes driving the formation and evolution of cosmic objects;

• you will have the opportunity to access some of the most advanced labs for
research and instrumentation development in astrophysics;

• you will acquire a full view of the Universe at all electromagnetic
wavelengths (radio, infrared, optical, UV, X-rays, very high energies, etc.);

• more than 90% of our students are fully satisfied by our Master Degree
course and most of them found a PhD or a job soon after graduation.



Why Bologna ?
Ø Bologna is one of the main (and most ancient) centres for astrophysics in 

the world
Ø Bologna counts 4 different research institutes working together in close 

synergy:
- the University department DIFA; 
- 2 research institutes belonging to the Italian National Institute for 

Astrophysics (INAF): the Observatory of Astrophysics and Space Sciences 
(OAS) and the Institute for Radioastronomy (IRA);

- the international headquarters of the Cerenkov Telescope Array (CTA).
Ø Bologna offers the entire educational path in astrophysics:
- a First Degree Cycle (Bachelor) in Astronomy; 
- a Master Degree Cycle in Astrophysics and Cosmology;
- a PhD program in Astrophysics.

Ø Bologna thus offers a rich and stimulating international environment for the 
study of and the professional research in all the main fields of modern 
astrophysics and cosmology (multiwavelength observational data, models, 
simulations, instrumentation, etc.)



• About 35 professors at UNIBO, members of the Department of Physics 
and Astronomy (DIFA) “Augusto Righi”

• ≳ 90 researchers of the Italian National Institute for Astrophysics 
(INAF) in two different istitutes (OAS, IRA), all of them now in the 
Navile campus plus the headquarters of the Cherenkov Telescope 
Array, CTA

• About 40-50 PhD students (three years)

•  ≳ 40 postdocs/contracts/etc. 

Astrophysics in Bologna now



DIFA - Astrophysics in Bologna 



The Navile Campus

IRA

OAS
DIFA



• Structure and evolution of stars

• Structure, dynamics, formation and evolution of galaxies

• Active Galactic Nuclei

• Radioastronomy

• Theoretical and observational Cosmology

• Exoplanets

• Astrophysical Instrumentations

Master thesis: original research, variety of topics



What will you study?
q The physical processes underlying the formation, evolution and radiative 

emission of cosmic structures and the Universe, from both a theoretical and 
observational point of view 

q The techniques, both observational and numerical, used by professional 
astrophysicists to interpret observational data and build interpretative and/or 
predictive models

q Consolidated knowledge and still open questions in modern astrophysical and 
cosmological research

FIRST YEAR
STELLAR DYNAMICS

STELLAR EVOLUTION

GALAXY FORMATION AND EVOLUTION

ACTIVE GALACTIC NUCLEI AND 
SUPERMASSIVE BLACK HOLES

COSMOLOGY

COMPUTATIONAL ASTROPHYSICS AND 
STATISTICS

(from 1 to 3) ELECTIVE COURSES

SECOND YEAR
MULTI-WAVELENGTH ASTROPHYSICS 
LABORATORY

PROFESSIONAL SKILLS/INTERNSHIP

(from 2 to 4) ELECTIVE COURSES

MASTER THESIS PROJECT

Total: 5 elective courses



5828 – ASTROPHYSICS AND COSMOLOGY (LM58) 
Bologna

First year SSD CFU Teacher

Active Galactic Nuclei and Supermassive Black Holes FIS/05 6 C. Vignali

Stellar Dynamics FIS/05 6 L. Ciotti

Stellar Evolution FIS/05 8 F.R. Ferraro

Galaxy formation and evolution FIS/05 8 A. Cimatti

Computational Astrophysics and Statistics FIS/05 8 F. Brighenti/ 
R.B. Meltcalf

Cosmology FIS/05 8 L. Moscardini

Elective course 6

Free choice learning activities 12

Second year SSD CFU Teacher

Multiwavelength Astrophysics Laboratory FIS/05 8 C. Vignali

Professional skill/internship 3 C. Vignali

Elective courses 12

Preparation and final examination 15+20

Total: 120 CFU

Plan of the II Cycle Degree



Elective courses (6 CFU each)

Preparing the study plan
In the period October/December 
and in March you can decide the 

elective courses you want to include 
in your plan for the current 

academic year. In the second year 
you can add other courses and/or 

change your choices.

In mid October there will be a 
meeting where the contents of all 
possible elective courses will be 

presented (BUT see also the 
webpages for information)



MULTIWAVELENGTH ASTROPHYSICS LABORATORY 
(8 CFU, II year, I semester)

Hands-on session and research stages carried out in strict collaboration 
with the two INAF institutes in Bologna:

o Astrophysics and Space Science Observatory (OAS)
o Institute of Radioastronomy (IRA)

à Comprises data analyses of stars, galaxies, and Active Galactic Nuclei, 
acquisition of expertise in the optical, radio, millimeter, and at high 

energies

 
  

About synergies among institutes in Bologna



35 CFU, divided as follows: 
- Preparation/internship in Italy/abroad: 15 CFU
- Discussion: 20 CFU

Duration of the activity:
Typically, starting from the second semester of the second year, duration of 
about 6−9 months
Possibilities to do thesis activities abroad (two calls per year for grants: Oct/Nov, 
March/April, stay tuned!)

Sessions:
5 sessions every academic year: July, September/October (deadline for PhD), 
December, March (deadline for taxes!) 

Final mark (maximum mark 110/110 cum laude):  
The Committee will use the weighted average of the marks obtained during the 
two years, then it will add some points taking into account (a) the evaluation of 
the supervisor, (b) the evaluation of the thesis’ referee, and (c) the final public 
discussion

Final examination



LECTURES are organised in 2 PERIODS (SEMESTERS)

• Stellar evolution
• Stellar dynamics
• AGN and SMBH
• Galaxy Formation and evolution
• Computational Astrophysics and Statistics

• Cosmology
• 1-3 elective courses

SEPT               DEC FEB               MAY

SEPT               DEC FEB               MAY

• Multiwavelength Astrophysics Lab.
• 2-4 elective courses

• Professional skills
• Master Thesis

FIRST 
YEAR

SECOND 
YEAR

Organization of the lectures



EXAM SESSIONS are organized in 3 PERIODS

JAN-FEB JUN-JUL SEPT

Each course will offer at least 6 possible dates

NO EXAMS OUT OF THE SESSIONS 
(exception for students «FUORI CORSO» i.e. after their second year) 

SEPT              DEC         FEB               MAY

Exam sessions



Attending the lectures is not compulsory but strongly recommended. The 
same for the courses with laboratory activities

We are aware of possible problems related to delays with visas; however, all 
teaching activities (lectures, labs, exams, …) will be in presence only (no 
remote attendance)

Additional materials related to the courses posted by the teachers can be 
found in the corresponding pages on VIRTUALE (virtuale.unibo.it). Please 
register!

University decided to leave to single teachers the choice to make or not 
available the recordings of his/her lectures. This is a tricky matter due to Italian 
laws

Attending the lectures



USEFUL INFORMATION. I 
https://corsi.unibo.it/2cycle/Astrophysics

q Sign up for courses: Virtuale
q Sign up for exams: AlmaEsami - see the webpage Studying à Exam dates
q Classrooms: see classrooms H, I, L, M (computing lab) + Ue1 classrooms 
q Each teacher has an office hours for students; better to ask for an appointment 

with an email (see the webpage of each teacher: 
https://corsi.unibo.it/2cycle/Astrophysics/faculty)       

        
q For information and problems, you can contact:
o Degree Program Offices:
scienze.didattica@unibo.it, science.international@unibo.it 
o Master degree coordinator: Prof. Cristian Vignali (IV floor, Via Gobetti

93/2; cristian.vignali@unibo.it)
o Student Representatives:
• Marco Gherardelli: marco.gheradelli@studio.unibo.it
• Lorenzo Vannini: lorenzo.vannini5@studio.unibo.it
• Luca Zucchi: luca.zucchi5@studio.unibo.it
o CdS tutors: they will be defined (selected soon – see next slide)
    

https://corsi.unibo.it/2cycle/Astrophysics
mailto:scienze.didattica@unibo.it


OTHER USEFUL INFORMATION. II
https://corsi.unibo.it/2cycle/Astrophysics

q Student opinions
More or less after 2/3 of the planned lectures (end November, end April) you will 
be asked to express your opinions about each individual course: do not neglect 
this process, which is important for improving the quality of the service offered 
by the Master course. In case of problems, don’t wait this survey: contact the 
teacher in advance, don’t be shy!

q Tutors of the Master Course
The tutors help the Coordinator in the surveys and can be a further point of 
contact between students, teachers and coordinator (deadline: Oct. 9, h12)
https://bandi.unibo.it/s/aform9/aform-settore-servizi-didattici-scienze-bandi-per-assegni-di-
tutorato-per-i-corsi-di-studio-del-dipartimento-di-fisica-e-astronomia-sede-di-bologna-a-a-23-24

q International possibilities (Erasmus, etc.)
There are several opportunities to carry out periods of your training abroad: 
Erasmus, Overseas, etc.: try to exploit them to enrich your experiences! There 
will be a devoted meeting (January) to present the different opportunities.

q Scheduled suspensions of the lectures: 4th Oct., 1st Nov., 8th Dec. 

https://corsi.unibo.it/2cycle/Astrophysics


Health and Safety training courses

In order to have access to laboratories, it is necessary to complete the 
mandatory training course by also attending module 1 (general training) and 
module 2 (specific training – part I) online.
For more information, please refer to this page:
https://www.unibo.it/en/services-and-opportunities/health-and-assistance/health-
and-safety/online-course-on-health-and-safety-in-study-and-internship-areas.
Moreover, we recommend students to participate in the specified course, in the 
established date, because the Department will not plan any further date

Participation is allowed ONLY upon registration on SOL (Studenti Online) –
Bookings.
If students did not complete this course in the previous years, for any doubt or 
information and for the recognition of certificates, you can write to: 
difa.formazionesicurezza@unibo.it.

ATTENTION: a few days before the beginning of the course, students will 
receive an email with all the indications  to participate on Teams by the teacher 
(Rosa Brancaccio: difa.formazionesicurezza@unibo.it).

https://www.unibo.it/en/services-and-opportunities/health-and-assistance/health-and-safety/online-course-on-health-and-safety-in-study-and-internship-areas
https://www.unibo.it/en/services-and-opportunities/health-and-assistance/health-and-safety/online-course-on-health-and-safety-in-study-and-internship-areas
mailto:difa.formazionesicurezza@unibo.it
mailto:difa.formazionesicurezza@unibo.it


28 SETTEMBRE, 14.00

 LE RADICI DELLA FISICA NEI MUSEI 
 DELL’UNIVERSITÀ: UN TOUR MUSEALE  *
I musei universitari, con le loro collezioni di strumenti e 
dipinti, svelano personaggi ed esperimenti che hanno fatto 
la storia della fisica a Bologna. Un tour che mostrerà come 
la fisica bolognese abbia le sue radici negli esperimenti 
sulla luce di stampo newtoniano, in quelli di fisica elettrica 
condotti da Luigi Galvani e nell’evoluzione degli studi sulle 
onde elettromagnetiche condotti da Augusto Righi.

Museo di Palazzo Poggi, Via Zamboni, 33

2 OTTOBRE, 15.00

 SARÒ SINTETICO: 
 C’È NATURA IN QUESTA CHIMICA, 
 CON RUGGERO ROLLINI 
Che cosa c’entra l’aspirina con un prato sperduto 
dell’Inghilterra meridionale? E com’è possibile che 
la sintesi di uno dei più potenti farmaci antitumorali 
in circolazione abbia salvato centinaia di migliaia 
di alberi? I chimici adorano le formule, ma le formule 
non dicono tutto. Tra veleni e medicine, cercheremo 
di scoprire quello che le molecole non dicono. 

Sala VIII Centenario, Via Zamboni, 33 

2 OTTOBRE, 14.00 - 18.00

 CACCIA AL TESORO: IL DISTRETTO 
 NAVILE E GLI STUDI SCIENTIFICI  *
Rivoluzionari, visionari, pionieri, maestri: Laura Bassi, Quirico 
Filopanti, Giacomo Ciamician, Niccolò Copernico sono 
quattro scienziati-simbolo dell’Ateneo bolognese che 
accompagneranno i partecipanti della caccia al tesoro 
al Distretto Navile. Un percorso disegnato sulle tracce 
delle loro straordinarie esistenze, per arrivare, quesito 
dopo quesito e tappa dopo tappa, alla soluzione finale.

Ritrovo: Ue1, Aule Navile, Via della Beverara 123/1

30 SETTEMBRE, 15.00 - 17.30
Dip. di Fisica e Astronomia

 DIFAERTIRSI 
Un benvenuto alle matricole dei corsi di studio 
del Dipartimento, tra il serio e il faceto.

Aula Magna, Via Irnerio, 46

Main partner

 TUTTI GLI EVENTI SONO GRATUITI 
Scopri il programma completo su almamaterfest.it * Posti limitati, prenotazione obbligatoria sul sito

27 SETTEMBRE, 14.00
Dip. di Chimica e Chimica Industriale

 ESPANDI I TUOI ORIZZONTI, 
 FAI UN’ESPERIENZA ALL’ESTERO 
Scopri che opportunità ti offre l’università per fare 
un’esperienza di studio o tirocinio all’estero. Cogli l’occasione 
per informarti e fare domande su come, dove e perché 
espandere i tuoi orizzonti fuori dal panorama italiano.

Aula P - Ue4 Navile, Via Piero Gobetti, 85 

 DIPARTIMENTI DI 
Chimica e Chimica Industriale | Fisica e Astronomia

27, 28 SETTEMBRE, 13.00 - 16.00
Dip. di Chimica e Chimica Industriale

 PROGETTI DI RICERCA E TIROCINI 
Se stai cercando il tuo progetto di tirocinio, se vuoi capire in 
che direzione indirizzare i tuoi studi o vuoi espandere i tuoi 
orizzonti sulle scienze chimiche, allora quest’evento fa al 
caso tuo! Vieni a conoscere i progetti di ricerca e tirocinio 
offerti dai gruppi di ricerca di Chimica e Chimica Industriale. 
L’evento è aperto a tutti, dai biologi ai fisici.

Porticato - Ue4 Navile (di fronte alla mensa), 
Via Piero Gobetti, 85 

https://almamaterfest.it/international-activities-2023/



Timetable AA 2023/24, I semester



After Graduation

ü Professional astrophysicist (research in astrophysics):

o PhD in Astrophysics (3-4 years, in Italy or abroad)
o Temporary (about 2-5 yr long) post-doc positions, Italy/abroad
o Permanent researcher/professor in a university or research institute, 

Italy/abroad

ü Job opportunities out of scientific research:

o Applied research in industry (optics, aerospace, ...)
o Data analysis
o Software programming and development
o Teaching of maths and physics
o Science communication/journalism (TV, radio, newspapers, ...)
o .....



After Graduation
Master Degree 

(2 years) Scientific Research

PhD in Astrophysics
(3-4 years)

Temporary 
post-doc positions

Researcher/professor
in universities or 

research institutes 

Job outside the scientific research 
• Industry: optics, aerospace
• Software development
• Data analysis
• Teaching
• Science communication/journalism



Enjoy the courses! 


