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The hardest range for imaging and spectroscopy 
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ex. coded masks telesc. 

  "on-off" collimators 

ex. Compton telescopes 

  tracking chambers 

ex. Laue lenses 

  Fresnel lenses 

Instrument concepts in MeV gamma-ray astronomy 





N. Prantzos et al, 2014  



SN2014J in M82 



Going higher in Energy : a brief History of g-ray 

Trackers  
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EGRET 

AGILE 

Fermi-GLAST 
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11,762 g-rays 

E>50 MeV 

1,151,662 g-rays  E>50 MeV 43,109,003 g-rays  E>50 MeV 

 

207,213 g-rays 

E>50 MeV COS-B (‘75-’82)  SAS-2 (‘72-’73)                       

          EGRET –GRO- 1990-’98         
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+ Agile 



4 decades of g-ray sources 

currently ~1800  

by Fermi + AGILE 

3FGL 



The Flaring Sun – our nearest gamma-ray source 



The Flaring Sun – March 7, 2012: 

pinpointing a flare 



GRB 080916C: our farthest gamma 

source - bursting, if not flaring 



Swift: a GRB contribution to cosmology 



5-year Fermi image  



Searching for DM in the GC, we found 

something funny… 



Back to gamma-ray sources: the 2FGL catalog 



Within our Galaxy, pulsars are the most numerous 

In the Universe, Blazars dominate 

(Unknowns are everywhere, but most likely galactic) 

The Fermi Mission2.mp4


Small is beautiful: AGILE 

1 year in orbit 



Gamma-ray Pulsars: a success story 





MSP Bonanza BONUS: Gravitational waves ? 



Gamma-rays, CRs and supernovae: smoking gun evidence 



At long last!! a p0 bump in the W44 spectrum 



How to  

find   

variable 

sources 

anywhere 

in the sky? 



Surprise: the Crab that roared 

Variable Nebular emission! 



Not a unique event. Once per year? 

 

March 2013 flare 



More on 

variable 

galactic  

sources  

 

  

 

Science, Aug 1, 2014 

What? 

g-rays from Novae  

Unexpected 

result 



Flaring AGNs  



The Fermi catalog is dominated by AGNs…. 

…but for their g-rays our Universe is not transparent   



Intergalactic photon-photon absorption  



AGNs are especialy useful when unseen…  

…and even more so at higher energies >1012eV 



Detecting g-rays >1011 eV 

with  

Cherenkov 

astronomy 





Are AGNs up to z=0.6 intrinsically different?  



After EBL-induced absorption correction 

…still different 



This is a more «normal» picture.  

What was the magic? 



A photon is a photon is an axion is a photon 

See Roncadelli et al 2014 on ALPs 



Science with the CTA: 
 Low-energy g  high g-ray rate, low light yield 

➜ require small ground area, large mirror area 

 High-energy g  low g-rate, high light yield 

   ➜ require large ground area, small mirror area 

 

7 km2 array of  

small telescopes, 

~km2 array of 

medium-sized 

telescopes 

large telescopes  

for lowest energies 



tomorrow:     CTA 
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Un time lapse per SST - di Eugenio Martinetti.mp4

