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What is this?
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OutlineOutline

• Mandate – catalog is a deliverable from the LAT team
• History

– What was done for COS-B & EGRET
– What we imagined some time ago as the contents (DPWG)

• Walk before get run over
– Summary of desirable contents
– Sensible goals for DC2
– Proposed DC2-era source catalog contents – for discussion

• Should know better than to plan in public in real time

** Distribution and/or online access to catalog are not considered 
here; neither is the L2 pipeline processing **
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What the Collaboration signed up to doWhat the Collaboration signed up to do

• What the AO said:

• What our AO response said:

“It is anticipated that the team will develop a catalog of high-energy 
gamma-ray sources and carry out other 
in their IPI proposal.”

science investigations as detailed 
(§4.2.3)

(§1.0)

(§2.1.5.1)



GLAST LAT Project

LAT Collaboration Meeting, 29 September 2004 4

Catalogs in highCatalogs in high--energy energy γγ--ray astronomyray astronomy

• The entire COS-B catalog:  a 6-page paper

Swanenburg et al. (1981)
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Catalogs (2)Catalogs (2)

• The 3rd EGRET catalog:  A 124 page paper, with spectra and 
source location maps available via ftp  

Hartman et al. (1999)

271 sources

Includes 
spectral index 
and flux history 
where possible
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Catalogs (3)Catalogs (3)

• Ancillary information for 3EG catalog
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From ftp://gamma.gsfc.nasa.gov/pub/THIRD_CATALOG
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Data Products Working GroupData Products Working Group

• Epoch:  2001-early 2002
• Who

• Invited by the Project to define the science data products that 
would be exchanged between the MOC, IOCs, and GSSC
– To standardize where possible and sensible, e.g., agree 

with GBM on representation of time
– To define what depends on what else

D. Band, J. Bonnell, C. Meetre, J. Norris (SSC)
C. Meegan, W. Paciesas, R. Preece (GBM)
S. Digel, E. do Couto e Silva, P. Nolan, T. Schalk, S. Williams (LAT)
D. Small (GLAST Mission Operations manager)



GLAST LAT Project

LAT Collaboration Meeting, 29 September 2004 8

DPWG’s guess:  3EG without the VPsDPWG’s guess:  3EG without the VPs

dimensionlessflags (confusion, low latitude,…)22

dimensionlessdegrees of confidence for the counterparts21

dimensionlesscandidate counterparts20

send times of flux history entries19

sstart times of flux history entries18

cm-2 s-1flux uncertainty, 1 sigma (as above)17

cm-2 s-1flux history16

sinterval of time15

stime of peak flux (wrt MJDREF)14

cm-2 s-1peak flux uncertainty13

cm-2 s-1peak flux (for time interval above?)12

dimensionlesssignificance (peak)11

dimensionlesssignificance (avg)10

dimensionlessvariability index9

dimensionlessphoton spectral index (avg)8

cm-2 s-1flux uncertainty, 1 sigma (as above)7

cm-2 s-1flux (>100 MeV, avg. for the time interval of the catalog)6

degth95 semimajor, semiminor axis, and position angle5

degth68 semimajor, semiminor axis, and position angle4

degDec3

degRA2

dimensionlesssource name (“telephone number”)1

UnitsColumn NameColumn 
Number

Where it is

Average flux & spectral index

Detection significances

Flux history-related quantities

Prospective counterparts

Flags
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Approaching realityApproaching reality

• The source catalog is not our attempt to ‘do all the science’
– Include only what can be automated and run in finite time
– For example, this rules out detailed spectral fits (e.g., searches for 

spectral breaks); most of the catalog sources will be faint on 
average anyway

• Clearly, source location information, flux, significance, and spectral 
index are important basic info, as is a name

• Variability is such a key characteristic of blazars that this is worth 
careful consideration
– Regarding variability, an overall index value can be provided
– Flux histories?  I think so, but this could be implemented in many 

ways [and provided as ‘ancillary’ information]
• Potential counterparts at other wavelengths

– E.g., Mattox et al. 2001, Sowards-Emmerd et al. 2003, 2004
– Counterpart ID is clearly desirable, but raises challenging 

statistical issues
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Approaching realityApproaching reality

• So far, I have been careful to refer to this as the LAT source 
catalog and not the LAT point source catalog
– Small extended sources will be detected in a search for 

point sources, and tests for ‘extendedness’ could be 
applied at least for simple template sources – like disk or 
possibly ellipse

– At some point, not for DC2, we need to decide whether 
pursuing this is feasible and desirable for the source 
catalog
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Regarding the variability indexRegarding the variability index

• For EGRET, examples include 

• Some technical differences, but basically both are dispersion of flux 
relative to the average
– Careful treatment of upper limits is essential
– Also, the variability index was for the time scale relevant for 

EGRET viewing periods (~weeks)
• For the LAT, sampling of each source will be much better

– Timescale/sensitivity tradeoff needs to be investigated, or perhaps 
variability indices calculated for a range of time scales

dispersion of flux 
measurements

average flux

Torres et al. (2001)

Nolan et al. (2003)
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Proposed catalog contents for DC2Proposed catalog contents for DC2

• Starting point for discussion
Name
Location & error ellipse
Flux, flux uncertainty
Significance [peak?]
Spectral index [hardness ratio?]
Variability index
Counterparts ranked by positional coincidence relative to error 

ellipse
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