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Cultural 
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Enrico Fermi (1901-1954)

Bruno Rossi 
(1904-1993)

Edoardo Amaldi 
(1908-1989)

Beppo Occhialini (1907-1993)

Riccardo Giacconi



CERN 1954 ESRO 1962

ESA  1975
Chair SPC 78-81
Chair SSAC 81-83

Approved 1980

Approved 1983



1983: started Horizon 2000 
long term ESA planning
exercise with a survey 
committee

20 years later…: 
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Cosmic Vision
2015-2025



Grand themes

1. What are the conditions 
for life and planetary 
formation?

2. How does the Solar 
System work?

3. What are the fundamental 
laws of the Universe?

4. How did the Universe 
originate and what is it 
made of?



Astronet



NGC 6240 
Optical/ESO 2.2m

The physics of 
gravitation at work  

X-ray/Chandra/ S. Komossa (MPE)

LISA (ESA/NASA)



9

Cosmic 
backgrounds,
superstring bursts?

Massive Black Hole 
Binary (BHB) 
inspiral and merger

Ultra-compact binaries

Extreme Mass 
Ratio Inspiral
(EMRI)

LISA: A Universe Full of Strong
GW Sources





LARES

LAGEOS 1, 2



Particle Astrophysics:
Matter,
Antimatter,
Dark Matter 
Strange Matter….





AMS-01



AMS-01 Tracker  Planes with Silicon Ladders Installed







Photon Astrophysics in Space:
a spectrum of the Universe



Cosmic background from radio to gamma rays



2009



Herschel GAIAESA ESA

JWST

NASA-ESA



High-Energy Astrophysics: 
an Italian Specialty



2015

40 years of  Italy &High-Energy Astrophysics

1st ESA satellite

2 Italian National missions

2 Italian PI Instruments 

5 missions currently active



Newton 
and

Neutron Star Physics:

Evidence for particle acceleration
In situ magnetic field measurement



Geminga strikes again



To produce keV photons in 10-5 G B field 
one needs 1014 eV electrons



Geminga accelerates electrons up 
to E 1014   eV



EPIC view of 1E1207.4-5209 : 260 ksec



0.7 keV

1.4 keV 2.1 keV 2.8 keV

How to measure the Magnetic Field of a NS



IF electron cyclotron: <B> 8 1010 G

IF proton                     <B> 1.6 1014 G

Now we know 
It was born slow







The AGILE Payload: the 
most compact 

instrument for high-
energy astrophysics

It combines for the first 
time a gamma-ray imager

(30 MeV- 30 GeV) with a
hard X-ray imager (18-60 
keV) with large FOVs (1-

2.5 sr) and optimal
angular resolution



AGILE: inside the cube…

ANTICOINCIDENCE

HARD X-RAY IMAGER 
(SUPER-AGILE)

GAMMA-RAY IMAGER 

SILICON TRACKER

(MINI) CALORIMETER



AGILE’s technical improvements:

• BIG FoV: 1/5 of the sky
• Good angular resolution
• Small dead time
• Simultaneous gamma and X observations

• Silicon detectors  (Italy is a world leader)

• The BIG FoV (similar to that of an human eye) is an
important asset 



AGILE

1 year in orbit



and its Italian contribution :

Launched
June 11th



First light (4 days!!)



First result:  another Geminga

P = 316.86 ms
P = 3.614 10-13 s s-1

Science Express, 16 Oct. 2008
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