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AGILE: ~3 years in orbit…

• ~ 15.400 orbits,  April 15, 2010.

• very good scientific performance 

• Cycle-1: Dec. 2007- Nov. 2008

• Cycle-2: Dec. 2008- Nov. 2009 

• Cycle-3: Dec. 2009- Nov. 2010



AGILE: an Italian scientific mission

• Devoted to high-energy astrophysics

• Optimized for a low-lost/high efficiency of 

scientific performance

• Launched on April 23, 2007 from India

• Active in sinergy with other satellites and 

observatories around the world

• Very important scientific results

• An observatory also for Terrestrial 

phenomena



Some of the highlights

• Black hole astrophysics 
– Discovery of gamma-ray emission from Cyg X-3 

and Cyg X-1: microquasar  patterns,                       
extreme particle acceleration (not Comptonized !)

– massive black hole  jet ejections,                           
particle acceleration

• Origin of cosmic rays, SNR surprises

• New Galactic gamma-ray transients

• Pulsars and Pulsar Wind Nebulae

• GRB surprises

• Terrestrial gamma-ray Flashes



AGILE: an Italian Mission 

  

  



AGILE Satellite    
(IABG, Munich          
16 June, 2006)

350 kg satellite



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 combination of co-aligned      

gamma-ray (50 MeV – 5 GeV) and       

hard X-ray (20-60 keV) imagers 

• AGILE-GRID is optimized near 100 MeV

– good PSF (~3º  at 100 MeV)

– typical daily exposure of ~ 107 cm2 sec

AGILE: a very innovative instrument



AGILE: inside the cube…
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• combination of co-aligned  gamma-ray 
(50 MeV – 5 GeV) and hard X-ray (20-60 
keV) imagers 

• optimal sensitivity near 100 MeV

• millisecond data acquisition

• Cosmic and Terrestrial phenomena 
studied by the same Mission

AGILE’s scientific strengths



A quick comparison

AGILE-1 FERMI/LAT

Aeff (100 MeV) (cm2) ~400 ~ 1000-2000

Aeff (1 GeV) (cm2) 500 ~ 8000-

10000

FOV  (sr) 2.5 2.5

sky coverage 1/5 whole sky

Energy resolution 

(~ 400 MeV)

50 % 10 %

PSF (68 % cont. radius)

100 MeV

1 GeV
3o - 4o

< 1o

4o - 5o

< 1o



AGILE two lifes

AGILE-1 AGILE-2 

time period Jul.07 – Oct.09 Nov. 2010 -

attitude fixed variable                

(spinning, 1º/sec)       

sky coverage 1/5 ~ 70%

source livetime 

fraction

~ 0.5 ~ 0.2

1-day exposure
(30 degree off-axis, 

100 MeV)

~ 2 107

(cm2 sec)

(0.5-1) 107

(cm2 sec)



a comparison: 1-day exposure

AGILE-1 

(GRID)

AGILE-2 

(GRID)

FERMI                             

(LAT)

FOV  (sr) 2.5 2.5 2.5

Attitude fixed variable 

(spinning)

variable

sky coverage 1/5 ~ 70% whole sky

Source livetime 

fraction

~ 0.5 ~ 0.2 ~ 0.16

1-day exposure
(30 degree off-axis, 

100 MeV)

~ 2 107

(cm2 sec)

(0.5-1) 107

(cm2 sec)

~(1-2) 107

(cm2 sec)



The AGILE gamma-ray sky (E > 100 MeV)
2 year exposure: July 2007 – June 2009



AGILE-1: 1-day exposure (E > 100 MeV)
(30 Nov. 2008)



spinning AGILE: 2-day exposure (E > 100 MeV)
(10-11 Jan. 2010)



AGILE-in-spinning:                                                  
5-month intensity map (E > 100 MeV)

(Nov. 2009 – Mar. 2010) 



AGILE-in-spinning:                                                                   
5-month intensity map (E > 100 MeV)

(Nov. 2009 – Mar. 2010) 



a very efficient      

Ground Segment !



AGILE: the “fastest” Ground Segment

Satellite

Malindi Ground Station

Fucino TZP MOC

ASDC

AGILE Team

Guest Observers

Public data access

Automatic 

data processing

~1 hr

~0.5 hr

~0.5-1 hr

~(2-2.5) hr



Example of automatic gamma-ray 

processing in spinning mode 



many results
many surprises



AGILE-GRID quicklook, April 13, 2010



2 Astronomical Telegrams in spinning mode 

(Apr. 13, 2010)



Main scientific discoveries

• Multifrequency studies of the brightest gamma-ray 

blazars: (3C 454.3, PKS 1510-089, TX 0716+714, Mrk 421)

• ~10 new Pulsars and PWNs

• discovery of gamma-ray transients in the Galaxy

• discovery of gamma-ray emission from Cygnus X-3 and 

Cyg X-1

• microquasar studies, Gal. compact objects 

• SNRs and origin of cosmic rays, evidence for proton 

acceleration

• gamma-Ray Bursts, delayed emission, short GRBs

• best detector for  Terrestrial Gamma-Ray Flashes





some important  topics for transients

• AGILE provides a new and unique view of the gamma-

ray sky near 100 MeV in conjunction with hard X-ray 

monitoring 

• AGILE-GRID and Fermi-LAT provide complementary 

information: sometimes transients are simultaneously 

detected below 1 GeV, sometimes they cannot.

• two crucial ingredients (AGILE vs. Fermi)

– exposure near 100 MeV

– livetime,  real time-coverage of emission

• AGILE is confirmed to be ideal for microquasars, 

compact objects, Galactic transients and bright blazars 

• the best and fastest reaction to gamma-ray transients



Example: Fermi Galactic Centre 1-month integration (20 Feb-20 Mar 2010) 
off-axis angle vs. time and cumulative histogram  (Sabatini etal. 2010) 

Blue data (Fermi)



Example: Galactic Centre 2-days integration (13-14 Mar 2010) 
AGILE spinning mode vs. Fermi  (Sabatini et al. 2010) Red data (AGILE)

Blue data (Fermi)



Conclusions

• AGILE rushing into its 4th year of life in orbit

• spinning AGILE is very successful, good monitoring 

capabilities, optimal coverage at 100 MeV

• AGILE and Fermi are complementary, often they have 

different chances of detection (especially for transients)

• discovery potential is high for both Galactic and 

extragalactic sources

• surprises (GRBs: the big one; some new black hole ?)

• optimized Ground Segment, fastest alerts

• best detector for Terrestrial Gamma-Ray Flashes:           

also an Earth observatory !

• long life to AGILE !


