
THE TEGEV CATALOGUE  
@ SSDC  

AND THE MWL APPROACH

F. Lucarelli, 
A. Lamastra, L.A. Antonelli, A. Carosi

ASI Space Science Data Center (SSDC)
INAF - Astr. Obs. of Rome 



OUTLINE
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• The MWL environment of the ASI-SSDC
• The SSDC Multi-Mission Interactive Archive 
(MMIA)

• The SSDC resident catalogues
• The TeGeV Catalogue @ SSDC
• Summary and outlook



THE ASI-SSDC MWL EXPERIENCE

§  The ASI-SSDC (former ASDC):
§  wide experience as MWL data center, both for low-level 

data products (AGILE data center, Fermi-LAT/SWIFT/… 
data mirror center) and high-level data, data products 
and catalogs (GAIA, AGILE, FERMI-LAT, ...).

§  Data and data products integrated in a fully MWL 
environment (MMIA: Multi-Mission Interactive Archive).

§  Possibility to perform cross-catalog searches between 
resident and external catalogs.

§  Powerful tools to extract SED of sources and 
modelization.

§  Catalog of VHE sources from current detector already 
integrated in the TeGeV Catalogue.
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THE SSDC WEB PORTAL
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THE SSDC WEB PORTAL
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MISSIONS WEB PAGES 
(AGILE, FERMI, SWIFT, 
NUSTAR, …)
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THE SSDC WEB PORTAL
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MULTI-MISSION 
INTERACTIVE 
ARCHIVE (MMIA)
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THE SSDC WEB PORTAL
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MWL CATALOGS (X-RAY, HE, VHE, …) 
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THE SSDC MULTI-MISSION 
INTERACTIVE ARCHIVE (MMIA)
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THE SSDC WEB PORTAL
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MULTI-MISSION 
INTERACTIVE 
ARCHIVE (MMIA)
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THE MULTI-MISSION INTERACTIVE ARCHIVE
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THE MULTI-MISSION INTERACTIVE ARCHIVE



THE MULTI-MISSION INTERACTIVE ARCHIVE
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THE MULTI-MISSION INTERACTIVE ARCHIVE
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Summary of the observations 
on the Crab position considering 

all the data available @ SSDC 

Clicking on each of the “piece of cake”
you have access to the corresponding 

data and interactive data analysis 



THE SSDC RESIDENT CATALOGUES
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ALL SSDC CATALOGUES
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MWL CATALOGS (X-RAY, HE, VHE, …) 
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ACCESS TO SSDC MISSION CATALOGS
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Talk by F. Verrecchia

Talk/poster by S. Ciprini
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MULTI-BAND AND MULTI-FREQUENCY CAT.
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MULTI-BAND AND MULTI-FREQUENCY CAT.

18F. Lucarelli – HE Catalogues- Toulouse 2018



BLAZARS CATALOG @ SSDC
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5BZCAT (2015)

Multi-frequency catalog of blazars. Blazar selection criteria based on SED and 
evidence for relativistic beaming. Catalog frequently updated (5th edition in 
2015). Fully integrated in the MWL SSDC environment.

OJ 287
>3500 Blazars AGNs
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BLAZAR CATALOGS
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2WHSP (A&A 598 (2017)

Catalog of selected High-synchrotron peak (HSP) BL Lac blazars. 
Cross-matched MWL radio (NVSS, FIRST, …)/IR (WISE)/X-Ray surveys 
and applied selection criteria based on the radio-to-IR and IR-to-X-ray spectral 
slopes. Examined the SED of each individual candidate.

~1700 HSP blazars
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THE TEGEV CATALOGUE
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GOAL

§  SSDC access catalogue dedicated to the TeV γ-ray 
Astronomy. 

§  List (almost) all TeV detections published on referred 
papers or newly announced to conferences or through 
Astronomer’s Telegrams.

§  Future integrate in the SSDC MWL environment.
§  Testbed for a future Cherenkov Telescope Array source 

catalogue within a MWL framework.
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THE TEVCAT CATALOGUE

http://tevcat.uchicago.edu/

Main reference online catalogue for TeV astronomy: TeVCat
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WHY ANOTHER TEV CATALOGUE?

SSDC added values:
§  Multi-yrs experience in HE astronomy catalogues. 
§  Unique interfaces between the archive and MWL 
on-line archives integrated into the VO.
§   Linked to the SSDC tools (Data Explorer, SED 
Builder, …).
§   Technical and s/w engineering support by 
industry.

+
In CTA view, useful exercise to integrate final data 
scientific products from existing Cherenkov 
experiments in a public MWL web interface.
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•  For each confirmed TeV source, review the bib. references to 
get the main observational quantities (centroid position, norm. 
flux, spectral index …) related to that specific observations. 
Source candidates are excluded. 
•  Include existing public high-level data products (from MAGIC, 
HESS, VERITAS, …).

BUILDING THE CATALOGUE …

www.ssdc.asi.it/tgevcat/
Available online @: 
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THE TEGEV CATALOG @ SSDC
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THE TEGEV CATALOG @ SSDC
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Access to VO Tools
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THE TEGEV CATALOG @ SSDC
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Cone search within the cat.
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THE TEGEVCAT MAIN TABLE
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THE TEGEVCAT MAIN TABLE
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TeV name assigned according
to RA,DEC position



THE TEGEVCAT MAIN TABLE
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Multiple observations



THE TEGEVCAT MAIN TABLE
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Canonical name and/or TeV name
(source candidate for UNID source)



THE TEGEVCAT MAIN TABLE
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TeV best-fit position



THE TEGEVCAT MAIN TABLE
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Integral Flux above 
threshold energy



THE TEGEVCAT MAIN TABLE
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Light curves from public 
data products (MAGIC, HESS, VERITAS, …)



THE TEGEVCAT MAIN TABLE
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Possibility to export the table in CSV, LaTex, ASCII, format 



F. Lucarelli - ASDC/INAF
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More parameters to 
be displayed



F. Lucarelli - ASDC/INAF
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More parameters to 
be displayed



LINK TO SSDC MWL TOOLS
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LINK TO SSDC MWL TOOLS
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LINK TO SSDC MWL TOOLS
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LINK TO SSDC MWL TOOLS
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Entry TeV J1959+6508
R.A.(J2000) = 19 59 59.9 (299.9996 deg) 
Dec (J2000) = +65 08 54.7 (65.1485 deg) 

l=98.00
b=17.67

Galactic nH = 1.00E+21 (cm^-2)

Error circle EXPLORER Source Details Feedback     

SSDC-resident astronomical catalogs Search Other Services Bibliography search 

Queries to single data archives  Multiple queries to SSDC data archives  

show sources list 
download image in ps format

   
Default catalogs 
(always selected)  

Selectable catalogs:

Default selection  [i]

Radio  [select]

Infrared  [select]

Optical  [select]

X-Ray  [select]

Gamma  [select]

Source Catalogs  [select]

[Selected catalog List >> ]

size (arcmin) 60

Create new image

show sources list 
download image in ps format

Position selected    
for the analysis:  

R.A.=19 59 59.9 (299.9996 deg) 
Dec=+65 08 54.7 (65.1485 deg) 

l=98.00 
b=17.67  

Galactic nH= 1.00E+21 (cm^-2)

Additional Services - 

Group of Catalogs

Radio   IR   Optical  
X-ray   Gamma  

Selected Catalogs

QORG   AGN   BZCAT  
ZCAT   NGC   ZWICKY  

Search radius 0.2  arcmin

      
        

        
         

Search radius 0.2  arcmin

BZBJ1959+6508

in time range between

1900   and  2018

By name via NED

By coordinates  via ADS

Access to Public Data Archives -

Gamma Ray Data

AGILE    Fermi   EGRET   

Search radius 50 degrees

X-Ray data

BeppoSAX   ROSAT   ASCA   EINSTEIN   EXOSAT   Swift   

Search radius 15 arcmin

Optical data

Opt-DSS from eso  DSS-1  DSS-2-Blue  DSS-2-Red
 DSS-2-IR; Image size 3 arcmin

Spectral band [ all]

Radio-Micro wave
IR-Optic-UV
X ray
Gamma ray

Submit

Source Names

SED Builder Source Names

Reset Position

VIZIER(X-R-G) VIZIER(O-IR) NED
SIMBAD HEASARC(X-R-G) 

GSC2 STSCI MAST 2MASS 
SDSS USNO-B1.0 NVO 

 

SkyExplorer



LINK TO SSDC MWL TOOLS
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Archival data from WHIPPLE, HEGRA, MAGIC, VERITAS

SEDBuilder



HIDDEN TREASURES IN THE TEGEV CATALOGUE
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•  All main results and scientific interpretation of the VHE gamma-
ray sources reported here have been already provided in the 
correspondent paper …

•  Nevertheless, some of the VHE sources are still unidentified: a 
first “look nearby” for a candidate counterpart using the SSDC 
tools and catalogues might help to start their identification.

•  The TeGeV catalogue have been also used as input for an 
extended search for gamma-ray counterparts in the MeV-GeV 
energy band using the data of the AGILE satellite (see talk by F. 
Verrecchia).

•  Producing SEDs on a source of interest using the SEDBuilder 
tool and the SSDC archival data is also a very valuable 
“treasure” for the astronomical community.



SUMMARY AND OUTLOOK
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• The TeGeV Catalogue @ SSDC is an alternative catalogue 
to the TeVCat.

• Provide several unique features and it is fully integrated in 
the MWL SSDC environment.

• The catalogue is maintained, updated and upgraded 
almost twice per year.

•  It can be a reference for a future interactive CTA source 
catalogue integrated in a MWL environment.

• Further integration of high-level data products (light-
curves, spectra, …) from current TeV detectors (in 
particular MAGIC) is foreseen in the near future.
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www.ssdc.asi.it/tgevcat/

STAY TUNED!



BACKUP SLIDES
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FERMI-LAT AGN (LAC) CATALOGS @ SSDC
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3LAC (2015)

Likelihood Ratio (LR) association method for Fermi LAC catalogs developed @ 
SSDC. Use uniform radio/X-rays surveys (NVSS, SUMSS, RASS, …) for gamma-
ray counterpart serch. Use of source flux (log N - log S).

RASS

>1700 AGNs



LAC CLASSIFICATION
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Identification of the associated sources: 
èchecking source by source the association list created with 

sources with association probability greater than 80% in at least in one 
method.

Collecting Multi-wavelength information: 

è Search for the “blazarness” of a source

wBuilding Spectral energy distribution (SED)
èindividuating if the source has a flat radio spectrum 
èBroad band emission, double humps SED, lie on WISE blazars strip  


wSearching for optical spectrum 

èChecking redshift (SDSS, NED, …)
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ASSOCIATION WITH FERMI-FHL

51F. Lucarelli – HE Catalogues- Toulouse 2018


