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Bologna 1959
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Among the first experiment in the world for the detection of gamma rays

Credits to G. Vettolani



Soft gamma rays
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in the 70’s the first gamma-ray satellites

30 – 200 MeV

COS-B: 30 MeV – 5 GeV

Crab and Vela pulsars, Geminga

SAS-2

Caraveo 2022

OSO-3

first 621 photons > 50 MeV



Soft gamma rays
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Beppo SAX                   Integral            in the 2000’s

In’t Zand + 2000



High energy gamma rays
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Agile satellite [23 April 2007 – 2025]  Fermi satellite [June 11, 2008 - ] 

A purely Italian satellite - ASI Significant Italian contribution by ASI, INFN and INAF

(tracker, readout electronics… )



High energy gamma rays
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Very-high energy gamma rays
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Very-high energy gamma rays
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INFN joined the MAGIC collaboration since the beginning

INAF joined in 2008 contributing to the mirrors of the second telescope

The MAGIC telescopes



Very-high energy gamma rays
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The MAGIC telescopes

GRB 190114CCrab pulsar

IC 310EBL

TXS+0506+056

 Oph



Very-high energy gamma rays
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Funk & Hinton 2009



Very-high energy gamma rays
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Funk & Hinton 2009

LHAASO coll. 2021



Very-high energy gamma rays
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ASTRI Mini-Array

Start data taking this year with 3 telescopes, 

full array expected by 2027
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Very-high energy gamma rays
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Cherenkov Array Telescope Observatory (CTAO)



Very-high energy gamma rays
Cherenkov Array Telescope Observatory (CTAO)



Very-high energy gamma rays
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Cherenkov Array Telescope Observatory (CTAO)



Very-high energy gamma rays
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Cherenkov Array Telescope Observatory (CTAO)
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LHAASO

@30 TeV

LAT

@10GeV
HAWC

@10TeV

ASTRI 

10 TeV

CTAO

2 TeV

SWGO

@10TeV

x

H.E.S.S.

2 TeV
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A proposal-driven observatory
• Alpha Configuration

CTAO

Data open 

after 1 yr of 

proprietary 

dataReduced data prepared for Users



18

A proposal-driven observatory
• Alpha Configuration

CTAO

Data open 

after 1 yr of 

proprietary 

dataReduced data prepared for Users

SCIENCE ALERTS    

30s LATENCY
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CTAO arrays

CTAO Northern array
CTAO Southern array

• Alpha ConfigurationAlpha Configuration

E = [20 GeV – 300 TeV]

-ray FoV ~6∘
energy resolution ~ 10%

angular resolution ~ 0.02 ∘
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CTAO arrays

CTAO Northern array
CTAO Southern array

• Alpha ConfigurationAlpha Configuration + (2 LST @ CTAO-South)

E = [20 GeV – 300 TeV]

-ray FoV ~6∘
energy resolution ~ 10%

angular resolution ~ 0.02 ∘



Very-high energy gamma rays
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Cherenkov Array Telescope Observatory (CTAO)

25 SST structures 

mirrors for MSTN, 

SST and LSTS

funded by CTA+ (PNRR)

Software development
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1st intermediate configuration

CTAO Northern array CTAO Southern array

• Alpha ConfigurationIn two years from now

Optimal capabilities for the transient science cases already 

from the 1st intermediate configuration 
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1st intermediate configuration
• Alpha ConfigurationNorthern hemisphere



24

1st intermediate configuration
• Alpha ConfigurationNorthern hemisphere
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1st intermediate configuration
• Alpha ConfigurationSouthern hemisphere

CTAO summer 

school

CTAO 

PUBLIC 

SCIENCE 

DATA 

CHALLENGE
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Getting ready
• Alpha ConfigurationJoin the VHE Italian network!

CTAO summer school

CTAO 

PUBLIC 

SCIENCE 

DATA 

CHALLENGE ASTRI science verification. 

Credits to A.Giuliani and the ASTRI team
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Bright future ahead

CTAO summer 

school

3 keV – 2 MeV

nanosatellite

XGIS 2 keV – 20 MeV

Key players in the time domain astronomy at the 
highest energies with array of IACTs at TeV energies
and soft gamma-ray satellites for fast transient 
detections

Strong scientific expertise built on decades of 
leadership in the field



Thank you
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