
Astrophysics Laboratory: 
High-energy (X-ray) module

A few notes before starting

Ø Differently from the other two labs (optical and radio/mm), students will be in contact with 
several staff researchers and PhD students. You will receive a significant amount of inputs 
and suggestions by different people − then you will do your own, motivated choices − and 
you will be treated as you were part of a research group. This is a fundamental experience 
if your goal is to do research in your career. 

Ø The X-ray module is thought and ‘built’ differently from the other labs. Tutorials are still 
present, but organized in such a way that students should primarily listen and understand 
how to reduce and analyze X-ray data without necessarily typing commands on their own 
simultaneously with the teacher (this option is, however, available using remote PCs). 

Ø Commands can be found in slides/on-line threads and tutorials; it is not mandatory to 
remember specific commands but to understand the principles of the analysis and the 
fundamental steps.

Ø During data analysis, to ease and speed-up the process, students are suggested to write 
in a file all of the commands, including a description of what they are doing. This is helpful 
to (i) remember the fundamental steps of the analysis for the final powerpoint presentation 
and to (ii) repeat procedures, if needed, using a simple ‘cut & paste’ of the commands.



X-ray laboratory module: Lessons + Tutorials. I

Lab-X AA2021−22

Ø X-ray surveys and AGN evolution

Ø AGN spectral energy distribution and 
AGN-galaxy coevolution

Ø AGN feedback: multi-wavelength 
indications and X-ray winds/outflows 

Useful: review some AGN lessons
http://www.bo.astro.it/~vignali/Active_Galaxies/AA2021-22/

• AGN classification/demography/Unified scheme
• AGN evolution and AGN-galaxy coevolution
• Feedback in AGN (through winds), 
• AGN X-ray spectral components 
• Radio-jetted AGN (RL-AGN)

Ø Fundamental parameters of X-ray 
telescopes and detectors

Ø Pills of statistics and applications to X-rays

Ø Chandra/XMM/XSPEC tutorials

Ø Presentation of data handling projects

You are supposed to already know

about these topics from last academic year 



X-ray laboratory module: Lessons + Tutorials. II

Lab-X AA2021−22

• Monday:       14−18 room L
• Tuesday:      14−18 room M
• Wednesday: 14−18 room L
• Thursday:     14−18 room L
• Friday:           all day room M

When and where

21.02.2022
- Introduction to the X-ray laboratory module: CV [30 min]
- X-ray surveys and AGN evolution: SM [60m]
- Fundamental parameters of X-ray telescopes and detectors: MD [60 min]
22.02.2022
- Pills of statistics: CV [45 min]
- AGN spectral energy distribution & AGN-galaxy co-evolution: LB [60m]
- Chandra tutorial: CV [120 min]
23.02.2022
- AGN feedback: multiwavelength indications and X-ray winds/outflows: EB [60m]
- XSPEC tutorial: CV [90 min]
24.02.2022
- Data analysis: projects [15-20 min each, total=90-120 min]
25.02.2022
- XMM-Newton tutorial: ET [120 min]
- Computer/login setup

Lessons

à students’choice of the project 
(with some rules)



X-ray lab data handling: Feb. 28 − March 11 (two weeks)

Lab-X AA2021−22

• Monday:       14−18 room L
• Tuesday:      14−18 room M
• Wednesday: 14−18 room L
• Thursday:     14−18 room L
• Friday:            9−11 room M (afternoon: optional, room M is available)

When and where

Final exams (”rules” at the end of this presentation): to be decided 
(at least one week after the end of data analysis)

Remote computers will be made available to students 
Bring also your laptops for remote connection and if you would prefer to work on 

your own computer (with software already installed)

Suggestions to all (we will test this tomorrow and in the next few days): install 
the client ThinLinc (https: www.cendio.com/thinlinc/download) for remote 

connection (Linux/Windows/MacOS)

http://www.cendio.com/thinlinc/download


Lab-X AA2021−22

X-ray laboratory: groups and projects

41 students 
ü 13 groups of 3 students
ü 1 group of two students

Cognome Nome Email # Matr. Gruppo
De Deo Leonardo leonardo.dedeo@studio.unibo.it 982032 1
Degli Agosti Cecilia cecilia.degliagosti@studio.unibo.it 993041 1
Vettori Gregorio gregorio.vettori2@studio.unibo.it 980951 1
De Rubeis Emanuele emanuele.derubeis@studio.unibo.it 982728 2
Liberatori Alessio alessio.liberatori@studio.unibo.it 982525 2
Zago Massimiliano massimiliano.zago@studio.unibo.it 979999 2
Trobbiani Leonardo leonardo.trobbiani@studio.unibo.it 1006091 3
Giusti Camilla camilla.giusti2@studio.unibo.it 981648 3
Tomasetti Elena elena.tomasetti@studio.unibo.it 980531 3
Borea Anna Elisabetta annaelisabetta.borea@studio.unibo.it 974045 4
Di Vita Davide davide.divita2@studio.unibo.it 1005685 4
Di Gesu Giuseppe Nazareno giuseppe.digesu@studio.unibo.it 981986 4
Borciani Edoardo edoardo.borciani@studio.unibo.it 981325 5
Schulz Matteo matteo.schulz@studio.unibo.it 979120 5
Mini Irene irene.mini@studio.unibo.it 977215 5
Stefanini Simone simone.stefanini3@studio.unibo.it 985042 6
Senzani Pezzi Filippo filippo.senzanipezzi@studio.unibo.it 973740 6
Briganti Lorenzo lorenzo.briganti@studio.unibo.it 984877 6
Candini Simone simone.candini@studio.unibo.it 991796 7
Fogliardi Michele michele.fogliardi@studio.unibo.it 1003781 7
Gelsumini Sara sara.gelsumini@studio.unibo.it 996195 7
Palmucci Lorenzo lorenzo.palmucci@studio.unibo.it 995192 8
Pasquale Lorenzo lorenzo.pasquale@studio.unibo.it 999104 8
Favale Fabiana fabiana.favale@studio.unibo.it 1006957 8
Vincenzi Matteo matteo.vincenzi10@studio.unibo.it 974080 9
Fonsetti Matteo matteo.fonsetti@studio.unibo.it 1006131 9
Favoino Marco marco.favoino@studio.unibo.it 975223 9
Zangarelli Riccardo riccardo.zangarelli@studio.unibo.it 987346 10
Pederzoli Morgana Maria Elena morgana.pederzoli@studio.unibo.it 995360 10
Cardinali Diego diego.cardinali@studio.unibo.it 986432 10
Nunnari Antonino antonino.nunnari@studio.unibo.it 979310 11
Gavarente Michele michele.gavarente@studio.unibo.it 1001007 11
Bartalesi Tommaso tommaso.bartalesi2@studio.unibo.it 992395 11
Ceccarelli Edoardo edoardo.ceccarelli@studio.unibo.it 989398 12
Checola Sergio sergio.checola@studio.unibo.it 1002498 12
Barka Alba alba.barka@studio.unibo.it 1006572 12
Formigari Sofia sofia.formigari@studio.unibo.it 973708 13
Baldini Pietro pietro.baldini@studio.unibo.it 999892 13
Ferraiuolo Sarah sarah.ferraiuolo@studio.unibo.it 983847 13
Fonzo Francesca francesca.fonzo@studio.unibo.it 980418 14
Chiappino Lanfranco lanfranco.chiappino@studio.unibo.it 981373 14

Group 
number



1. Each X-ray lab test consists of a mandatory and an optional part
2. Each group choses one X-ray lab test. At least two groups on the same 

data, and not more than three groups on the same topic
Lab-X AA2021−22

41 students: 13 groups of 3 students each + 1 of two

X-ray laboratory: groups and projects

Test Target Goal Data

1 Pictor A Nucleus + Eastern 
Lobe

XMM

2 Pictor A Jet + Hotspot Chandra

3 PKS 1510-089 Nucleus/Jet/Knots
High-energy variab.

Chandra (AGILE)

4 NGC 3783 Nucleus, two states XMM

5 NGC 5135 Nucleus + SFG Chandra/NuSTAR

6 CDF-S Mosaic/catalog/
obscured AGN 

spectral analysis

Chandra



Lessons, Tutorials, Bibliography, threads, links to X-ray software + useful stuff…

X-ray laboratory webpage

Lab-X AA2021−22

https://indico.ict.inaf.it/event/1799/

Design: E. Torresi

Lessons, 
Tutorials, 

Bibliography, 
useful Links



I week: Lessons + Tutorials  
+ Data Analysis Projects
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Lab-X AA2021−21



Presentation of students’work and Exams. I

q X-ray module exam: powerpoint presentation, one per group, one 
week after the end of the lab? To be decided

q Evaluation: XX/30, to be ‘merged’ with the optical/radio (mm)

q Communication of the judgement + vote to the students at the end 
of the X-ray laboratory exams (so all students are encouraged to 
do their best to achieve a good result in the end)

q Students can either accept the final vote (‘sum’ of the three labs) 
or decide to go with an oral examination. In this optional case, 
previous votes are not considered anymore

q Evaluation based on content/presentation/commitment/language   

Lab-X AA2021−22



Presentation of students’work and Exams. II

1. About 10 minutes/student. Questions are typically at the end of each 
of the sub-parts of your presentation

2. The number of slides is indicatively 1 slide/minute. You must select 
what you want to show us and your main results (not everything!)

3. Prepare your presentation in such a way that it can be easily sub-
divided into 3 sub-parts 

4. We will randomly decide who is presenting what in each presentation
5. You can prepare hidden slides to be used just in case you want to 

properly answer to one of our questions
6. Avoid too many animations 
7. It is fundamental that you introduce the source in a broad 

scientific context (i.e., what is the principal science problem that 
you may want to address), identify the main points of the process 
of data analysis and interpretation (within the available time) and 
that you are fully prepared on these issues 

Lab-X AA2021−22



RECAP

• Scientific problem and goals of the project
• Presentation of the source and its main properties
• Data available (having in mind the main properties of the adopted  
satellite/instrument)
• Data analysis (not a list of commands used in the analysis)
• Presentation of the results and discussion

Remember: each student should take part to the project (data analysis, 
discussion of the results, and final presentation) 

We will decide who (within each group) is presenting each part of the  
presentation

Presentation of students’work and Exams. III

Lab-X AA2021−22



Web page – Astrophysics Lab course

https://www.unibo.it/sitoweb/cristian.vignali/

Didattica

16297 – Laboratorio di Astrofisica – 10 cfu

Avvisi: 
https://www.unibo.it/sitoweb/cristian.vignali/avvisi

Lessons/Tutorials: 
Virtual Learning Environment + 

X-ray Lab webpage: https://indico.ict.inaf.it/event/1799/
COMMUNICATE WITH TEACHERS USING YOUR UNIBO EMAILS


