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Fermi has been in operation since 

June 2008

Best suited for : 
– Source Monitoring

– Population studies

– Variability

Pad 17-b, Delta II rocket
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The Large Area Telescope
● Tracker

– gamma conversion → e+e- 

– Reconstruction of the Direction 

● Calorimeter 
– measure of the energy

● ACD 
– reject charged

 background

Atwood, W. B. et al. 2009, ApJ, 697, 1071
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Synergy with other instruments
From radio to TeV

Optical: AGN 
redshifts/GRB afterglows

Radio: high resolution 
imaging of jets
AGN host galaxies

IR: AGN/GRB host
galaxies...

TeV: GeV-TeV 
connectionX-ray: GRB & Flare, HE 

electrons

GeV by the LAT
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Synergy with other instruments

● MOJAVE program
● GeV-TeV connection

– Most of the TeV sources are GeV emitters

Abdo et al, 2009



18/07/14 D. Sanchez, LAPP 6

Third Fermi catalogue  3FGL

4 years of data > 1 GeV

Preliminary
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1FGL – 2FGL – 3 FGL
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Blazars seen by LAT
LBAS-high latitude: 

● 58 FSRQs 
● 42 BL Lacs
● 6 AGNs

1LAC-clean sample:

● 248 FSRQs, 275 BL Lacs
● 50 unknown type Blazars, 26 AGNs

     2LAC-clean sample:

● 310 FSRQs, 395 BL Lacs
● 156 unknown type Blazars, 24 AGNs
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Fast Variability Analysis (FAVA)

Ackermann et al. 
2013, ApJ, 771, 57

# of gamma rays observed / #of 
gamma rays expected (average 
emission)

● Weekly time intervals
● 2 energy ranges

(E>100MeV & E>800MeV)

Flare of the Crab and a negative flare 
(quiescence) for 3C 454.3
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Fast Variability Analysis (FAVA)

Ackermann et al. 
2013, ApJ, 771, 57

215 sources, the bulk of sources below |b|<10 are 
likely extragalactic
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Centaurus A lobes'

● Closest Radio-Galaxy
● pair of extended radio lobes 

(total angular extent of ~10°)
● Lobes detected in Gamma:
IC on the CMB 
(Requires 0.1-1 TeV electrons) Abdo, A. A. et al. 2010, Science, 328, 725
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Star-burst Galaxies 

First detection
– M82 and NGC 253

(+ Veritas and H.E.S.S.)

Star forming →  cosmic rays → 
interact with interstellar gas and 
radiation → production of diffuse 
gamma rays

Abdo et al, 2009
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Star-burst Galaxies 

Several detected by the LAT

→ Almost linear correlation 

between γ-ray luminosity

and tracers of star

formation
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The Extragalactic Background Light

Imprint of the EBL on 
the observed spectra 
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Imprint of the EBL

Increasing redshift z



18/07/14 D. Sanchez, LAPP 17

Imprint of the EBL

● search for collective 

behavior
● 3 redshift bins

– Z= 0-0.2, 0.2-0.5, 0.5 -1.6

● Sources spectra

 b tells the validity  
 of a given model 
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● 4 models rejected
● EBL at the galaxy

count level

● Nice agreement

with the H.E.S.S.

measurement

Imprint of the EBL
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Conclusions
● The LAT has been collecting data for almost 6 years

– Operation goes smoothly

● What's new after 6 years
– Time-domain astronomy (FAVA, FA)

– Pass 8 IRFs

● New default observing mode  in December 2013
– GC observations
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Fifth International Fermi Symposium
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