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Our activities

• Promote astronomical research activities at the frontier

• Contribute to the development of new instrumentation for first-
class ground-based telescopes (LBT, VLT, EELT)

• Together with Universities training the new generations of 
astronomers (courses, tutors, access to telescopes, research 
grants)

• Promote the dissemination of Astronomy (Museums, education 
and outreach activities)



INAF has a strategic vision

https://pta.inaf.it/
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INAF annual meeting

https://indico.ict.inaf.it/event/2367/



v Exploration of the solar system

v Planets and life around other stars 

v Multi-messenger astrophysics 

v Origin and evolution of the Universe 

v Life cycle of stars

v Black holes and the violent Universe

v Participation in the major international 
infrastructures of the future

Basic Priorities



Exploration of the 
solar system

v Sun and heliosphere

v Magnetic fields and solar flares

v Solar wind and connection with the Sun 

v Effects on the Earth ("space-weather")

v Mercury and Sun-Planet Interaction

v Exploration of Mars 

v Jupiter and its satellites



Rosetta mission 2004-2016



Exploration of the 
solar system

v Sun and heliosphere

v Mercury and Sun-Planet Interaction

v BepiColombo Mission (2026)

v Exploration of Mars

v Jupiter and its satellites



Bepicolombo Mission



Exploration of the 
solar system

v Sun and heliosphere

v Mercury and Sun-planet interaction 

v Exploration of Mars

v ExoMars: INAF-guided instruments

v Political problems

v Mars Sample Return (2031)

v Jupiter and its satellites



Exploration of the 
solar system

v Sun and heliosphere

v Mercury and Sun-planet interaction 

v Exploration of Mars

v Jupiter and its satellites

v Icy moons and the presence of water/life

v JUICE mission

v Italian and INAF participation



Planets and life 
around other stars

v Study of planetary systems

❖ Exoplanets

❖ Multiple exoplanet systems

v Atmospheres of exoplanets

v Processes that can give rise to life



Hunting for extrasolar planets

PLATO
(2026)

CHEOPS 
(2018)



v Study of planetary systems

v Atmospheres of exoplanets
v JWST to ELT

v Processes that can give rise to life

Planets and life 
around other stars



SPHERE instrument @ VLT



v Study of planetary systems

v Atmospheres of exoplanets

v Processes that can give rise to life

v Organic molecules in space

v Chemistry of planetary atmospheres 

v Laboratory studies

Planets and life 
around other stars



Life cycle of stars

v Mechanisms of star formation
v From gas clouds to stars

v Conditions for the formation of planets

v Fundamental physical processes in stars

v Explosions and compact remains



The evolution of stars



The Milky Way



Life cycle of stars

v Mechanisms of star formation

v Fundamental physical processes in stars
v Convection, rotation, magnetic fields

v Asteroseismology

v Explosions and compact remains



Theoretical isochrones 

Helping understanding the

Star formation history 

of the Milky WAY

PARSEC models

GAIA photometry



Life cycle of stars

v Mechanisms of star formation

v Fundamental physical processes in stars 

Explosions and stellar remnants
v From star to supernova to compact object

v New types of star explosions



Supernova Explosions

SN 2006X



Multi-messenger 
astrophysics

v Gravitational waves
v Participation in the Einstein Telescope

v Electromagnetic counterparts 

v Extra-galactic neutrinos

v Cosmic rays



Multi-messenger 
astrophysics

v Gravitational waves

v Electromagnetic counterparts

v Neutron star merger

v Production of heavy chemical elements

v Extra-galactic neutrinos

v Cosmic rays



Kilonova event GW170817



Multi-messenger 
astrophysics

v Gravitational waves
v Electromagnetic counterparts

v Extra-solar neutrinos
v Supernovae

v Active nuclei of galaxies

v Cosmic rays

SN 1987A

TXS 0506+056

M77



Multi-messenger 
astrophysics

v Gravitational waves

v Electromagnetic counterparts 

v Extra-galactic neutrinos

v Cosmic rays/very high energies
v PeVatron

v Supernova remnants

v Very high energies: extragalactic



Origin and evolution 
of the Universe

v Formation and evolution of galaxies
v Formation of supermassive black holes

v Galaxy-central black hole interaction

v Large-scale structure

v Dark matter



Nearby Galaxies



Origin and evolution 
of the Universe

v Formation and evolution of galaxies

v Large-scale structure
v Euclid & Rubin-LSST 

v Dark Matter



EUCLID ERO extragalactic images



Perseus cluster of galaxies



Perseus cluster of galaxies



Origin and evolution 
of the Universe

v Formation and evolution of galaxies

v Large-scale structure 

v Dark matter

IAXO

Baby-IAXO



Black holes and the 
violent Universe

v Compact objects of stellar mass
v Binary systems and relativistic jets

v Pulsars and neutron stars

v Active Galactic Cores

v Effects of General Relativity 

v Gamma-ray Bursts

v Ultra-energetic gamma-ray sources

X-P
ola
riz
ati
on



Black holes and the 
violent Universe

v Compact objects of stellar mass

v Active Galactic Nuclei 

v Effects of General Relativity 

v Gamma-ray Bursts

v Ultra-energetic gamma-ray sources

v In our galaxy

v From active galactic nuclei



Galaxies with Quasars and Black Holes



Black Holes



Large international structures and 
instruments

Radio Infrared Optical UV X γ

LSST 
ELT

NewAthena 
Theseus CTA KM3NeT ET

MeerKAT ALMA

Gaia
VLT
VST
TNG
LBT

JWST
Swift
IXPE
XMM

Fermi 
AGILE 

INTEGRAL

Magic 
ASTRI

Present
Future

Priorità ESFRI

HST

SKA LiteBIRD Euclid

neutrino GW



The science of INAF
v Activities in the most important 

fields of astrophysics

v Observations from the ground and 

space, planetary exploration

v High-level involvement in international 

structures and instruments

v Understanding the Universe from the Solar 

System to the Boundaries of Space-Time



Observatory Staff

70 Astronomers

23 Technical and Administrative

35 Research Fellows and Fellows

14 PhD students in collaboration
with the University

12 students in thesis



Paduan astronomers in 2024



Department of Physics and Astronomy

Astrophysics Sector
21 Professors/Researchers
24 Technical and Administrative

10-15 PostDocs or Research Fellows

40-50 new students per year

Since 1970 about 450 graduates

8-10 PhD students per year

25 May 1968 Establishment of the first degree course in Astronomy in Italy



UNIPD-DFA

INAF-OAPD



Asiago

1 km

Pennar

Cima Ekar



Asiago - Pennar

Osservatorio
Università

Foresterie

Uffici

122 cm telescope

Foresterie e Divulgazione

Aula
Meetings



Asiago - Cima Ekar
Schmidt 67/92cm

182cm



AFOSC182cm Telescope

Echelle

Asiago - Cima Ekar
Schmidt 67/92cm


