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The multifold purposes of  (general) source catalogs:
• Population studies
• Ressource for single-source analysis (source model)
• Discovery potential (new source classes)
+ exercise and test the whole analysis chain. 

All published catalogs available at: 
http://fermi.gsfc.nasa.gov/ssc/data/access/lat/ as « High-level products »

Criterion: Test Statistic>25 over the considered period
Consequences:
• Transient sources (GRBs, solar flares…) are excluded (corresponding time intervals

are excised in the analysis) . 
• Some sources listed in earlier catalogs may be missing in newer versions.

Several specialized catalogs: pulsars, AGNs, GRBs, SNRs, PWNs… 

Generalities
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LAT Source Catalogs (published and planned)

Catalog Energy 
Range 
(GeV)

Data 
Interval 

(m)

Sources Unasso-
ciated

Event 
Selection

Release
Date

0FGL 0.2-100 3 205 37 (18%) P6V1
DIFFUSE

Feb. 2009 

1FGL 0.1-100 11 1451 630 (43%) P6V3 DIFFUSE Feb. 2010

2FGL 0.1-100 24 1873 649 (35%) P7V6
SOURCE

Aug. 2011

1FHL 10-500 36 511 65 (13%) P7V6
CLEAN

Jun. 2013

3FGL 0.1-300 48 3033 992 (33%) P7V15
SOURCE

Jan. 2015

2FHL 50-2000 80 360 48 (14%) P8 SOURCE Aug. 2015

3FHL 10-2000 84 ~1600 ~30% P8 SOURCE Aug. 2016?

4FGL 0.1-1000? 84? ~5000 -- P8 SOURCE Mar. 2017?
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http://fermi.gsfc.nasa.gov/ssc/data/access/lat/4yr_catalog/

3FGL
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General procedure for LAT catalog
(xFGL) analysis

1. Define ‘seed’ source candidates
– Pre-2FGL, merged results from multiple algorithms; now start
with previous catalog, iteratively find seeds from TS maps

2. Optimize their positions and search for additiona l sources
– Via pointlike analysis system

3. Evaluate spectral parameters and source signific ances
– This is an all-sky analysis but in ‘regions of inte rest’ (ROIs)
with the LAT likelihood analysis Science Tools
– Iteration among the ROIs is required to allow for i nfluences of
sources on adjacent ROIs
– The iteration also includes evaluation of spectral models

• The analysis has many other details, including expl icit modeling
of known spatially extended LAT sources, evaluation  of analysis
flags for systematic uncertainties, reanalysis on ~ monthly time
scales to define light curves and variability

From Seth Digel
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Diffuse Gamma -Ray Background

Modelled as:
• a linear combination of templates tracing 

the interstellar medium (hadronic
interactions+ bremsstrahlung)

• an inverse-Compton component 
• templates for large features like the radio 

continuum Loop
• an isotropic component (sub-threshold 

celestial sources plus residual charged 
particles misclassified as gamma-rays)

• contributions from Sun+Moon passive 
emissions

• an Earth-limb component 

Remaining structures modeled from
positive residuals
Features with extension>2 ° included
in the model

http://fermi.gsfc.nasa.gov/ssc/data/access/lat/Model_details/FSSC_model_diffus_reprocessed_v12.pdf
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Localization

Good localization is crucial to 
performing associations. 

Sources with high TS / hard 
spectra are better localized.
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3FGL parameters (paper)  
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3FGL parameters (fits )  

Spectrum type →

Pivot energy →

Signif. Curve →

Error ellipse     →
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3FGL parameters (fits , cont.)  

distributed as a � 
�		with 47 d.o.f.

Beware: a low VI does not 
prove that the source is
steady !

Variability Index (VI)
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http://fermi.gsfc.nasa.gov/ssc/data/access/lat/4yr_catalog/3FGL_spec_v5.pdf
http://fermi.gsfc.nasa.gov/ssc/data/access/lat/4yr_catalog/3FGL_spec_v5.tar

http://fermi.gsfc.nasa.gov/ssc/data/access/lat/4yr_catalog/3FGL_lc_v5.pdf
http://fermi.gsfc.nasa.gov/ssc/data/access/lat/4yr_catalog/3FGL_lc_v5.tar

5-band spectra/monthly light curves
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3FGL analysis flags 

Flags reflect potential analysis 
issues in assessing the TS, 
flux, spectrum, position… of a 
particular source 

Some sources are flagged
as “confused” and designated
with “c” in their names
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Pthr =0.8
Prior calibration: Adjust the prior via Monte-Carlo simulations such that:

Number of associations

Associations:Bayesian method

real:

random:

prior

η ~ Nassoc / NTOT

Nassoc : number of associations obtained from the
counterpart catalog

NTOT : number of LAT sources.

Rule of thumb:

Note: Another, complementary method (Likelihood ratio)
is also used for AGNs

2LAC
new

gamma-ray source i, potential counterpart k, angular distance rik

true association (id) or confusing source (c)?

(Rayleigh)

ρ: local source density

Pik =
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Counterpart catalogs

known or 
plausible 
γγγγ-ray-emitting 
source classes

surveys at other
frequencies 

GeV sources

identified 
gamma-ray 
sources
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Identification/Association summaries

all associated

unassociated

blazars

• “identified” if correlated 
variability found,“associated” 
otherwise

• 30% of sources unassociated
• >60% at low galactic lat.
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2FHL
E>50 GeV, 80 months of Pass8 data, 360 sources, 25% TeV-detected
Useful ressource for ground-based Cherenkov telescopes including CTA 
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2FHL source classes



Benoit LottFermi Summer School  2016

Combined E>100 MeV SED 
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Summary

• Catalogs are important resources to  Fermi-
LAT users.

• It is good practice to cross-check ones
results against those of the lattest catalog .

• Any significant discrepancy should be
carefully investigated .

• Beware of flags!
• More catalogs (3FHL, 4FGL) are in the works.


