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Advances in Modelling High-Energy Astrophysical Sources



Most of you are aware of how to write a scientific contribution → 
this talk could be boring!

This is a compilation of a few suggestions that could be helpful 
especially for Ph.D. candidates

I will not discuss the use of AI in paper preparation. It could be 
worth an entire session. I have my own view, ask me during the 
welcome cocktail session if you are interested

We will have groups hands-on, prepare your laptop!
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Caveats



• Description (20m)

• Hands-on work, divided in groups (20m)

• Groups presentations (20m)
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Layout



Data 
collection

Data 
analysis Interpretation And then?
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The knowledge arrow

See Tarek’s hands-on
See Guillem’s hands-on

See Axel’s hands-on
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Different tools for different needs

Fast (t<1d) Slow (t>1mo) Outstanding

Flaring and transients 
events, MWL studies

90% of astrophysical 
studies

Breakthrough 
discoveries
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Let’s start with the basics…

Fast (t<1d)

Flaring and transients 
events, MWL studies
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The Astromer’s Telegram (ATel)
Title
Concise and informative.

Subject
Choose keywords accurately

Source and telescope
Report name, coordinates, 
distance and counterpart

Preliminary results
Report flux/luminosity, 
spectrum and other relevant 
info on why issuing an ATel

Ancillary information
MWL coverage? Link to 
products, …

Prepare
a

template !



8Sexten 2025stefano.vercellone@inaf.it

Let’s start with the basics…

Slow (t>1mo)

90% of astrophysical 
studies
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Journal paper – PKS 1830-211 flare

In Spring 2019 the flat-spectrum 
radio-quasar (FSRQ) PKS 1830-211 
exhibited  an intense and 
prolonged gamma-ray activity

The AGILE Collaboration issued an 
ATel on this event and started a 
multi-wavelength observational 
campaign

We also started writing a paper, 
while we were analysing and 
interpreting data

Radio

IR/Opt/UV

X-ray

-ray
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Journal paper – part 1 

Title
Concise and informative.

Abstract
It should report the 
main findings and the 
main conclusions.

Keep it short!

Keywords
Mainly statistical use. 
Useful to search engines.
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Journal paper – part 2

Introduction

• Main properties of the 
object/class

• Most relevant literature

• Purpose of your studies

• Layout of the paper and 
the definition of main 
constant and 
assumptions – for 
example, the 
cosmological parameters

Cite seminal works, not only the most 
recent and/or your advisor’s ones!
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Journal paper – part 3

Summary of 
observations
• Avoid detailed 

description of the 
instrument and data 
analysis, put them in 
the Appendix, unless 
it is a brand-new 
telescope, e. g., Vera 
Rubin Observatory

• Highlight the most 
important plots or 
observations, MWL 
light-curves, spectra 
and tables

Be concise. The reader is interested in 
the main issues.
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Journal paper – part 4

Result and Discussion
• The most important 

Section

• Remember: a null 
result is a result, 
although it makes the 
paper harder to be 
accepted!

• Main results, 
comparison with 
models and theories. 

Discuss alternative models, not only your 
favourite ones! Smoking guns are important!



14Sexten 2025stefano.vercellone@inaf.it

Journal paper – part 5

Conclusions
• Briefly report your major 

findings

• Use bulleted/numbered 
lists

• Put prospects for future 
work/improvements, but 
do not anticipate too 
much!

• Emphasize any possible 
“smoking gun” !
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Journal paper – part 6

Appendix
• Observatories 

description

• Details on the data 
reduction and 
analysis

• Plots and tables 
illustrating the data 
analysis which are 
useful but do not 
represent major 
results

On-line data
• e.g., CDS
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Resources

ATel (free)
GCN(free)

A&A (mostly free)
MNRAS (page charges)
ApJ (page charges)

Nature (page charges)
Science (page charges)

NED & SIMBAD
Database for source properties

HEASARC
Data, SW, tools, almost 
everything for X-ray and -ray 
astrophysics 

ADS
Literature database

Gammapy
Data analysis for -ray and VHE 
telescopes

Overleaf
Powerful tool for writing papers 
in LaTex and sharing projects

ORCID
Unique scientist identifier

https://astronomerstelegram.org/
https://gcn.nasa.gov/
https://www.aanda.org/
https://academic.oup.com/mnras
https://iopscience.iop.org/journal/0004-637X
https://www.nature.com/
https://www.science.org/
https://ned.ipac.caltech.edu/
https://simbad.u-strasbg.fr/simbad/sim-basicIdent=m33&submit=SIMBAD+search
https://heasarc.gsfc.nasa.gov/
https://ui.adsabs.harvard.edu/classic-form
https://gammapy.org/
https://www.overleaf.com/
https://orcid.org/
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Hints

Figures and plots
Use large fonts. Use large symbols. Use colours wisely

Literature
Read, read & read. Do not quote a paper without having 
read at least the abstract and the discussion session

Programming
Insert as many comments as you can. The code should 
be readable (and usable) after your Ph.D. dissertation
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Did you find a smoking gun?

Contact your Science Communication Office. High impact on the general public
See Rossella’s and Carla’s Hands-on

Credits: EHT Collaboration
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Hands-on (examples are fake ones!)

Theme #1 – ATel 
The MAGIC telescopes 
react to a Swift/XRT 
detection on enhanced 
flux from the blazar Mrk 
501.

Integrating from 2025-
05-01 to 2025-05-03 for 
a net integration time of 
5 hr they obtain a flux of 
about 80% of the Crab 
Nebula and a photon 
index of 2.7 +- 0.15

Theme #2 – Abstract 
Swift, Fermi/LAT and 
MAGIC observed the 
radio-galaxy M 87 for a 
long-term monitoring 
campaign lasting about 
1 month. 

They detected 
coordinated variability 
of about 30%, a flare 
lasting about 1 week 
and interpreted the data 
in the framework of 
leptonic model

Theme #3 – Data 
description 

Describe your latest 
observation / data 
acquisition

Make a preliminary  
colour plot summarizing 
your observation with a 
colour-blind friendly 
palette (see link1 and 
link2 for useful 
references)

https://www.ctao.org/wp-content/uploads/ColourBlindFriendlyPractices_v2_032025.pdf
https://www.datylon.com/blog/data-visualization-for-colorblind-readers
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