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CXCExecutive Summary 
Summary 

•  Released version 1.0.1 of the Chandra Source Catalog on July 21, 2009 
–  This patch release of the catalog includes a variability flag fix to release 1.0, but 

otherwise retains the same content as that release 
•  Released updates to the CSCview user interface to address novice user 

concerns 
•  Released IVOA compliant Simple Cone Search interface 
•  Released CSC Sky in Google Earth catalog image/FoV visualizer 
•  Completed primary statistical characterization of release 1.0 
•  Submitted catalog description paper for publication 

–  Release 1 statistical characterization paper is currently in preparation 
•  Developed production system for release 1.1 (public HRC imaging and 

“catch-up” ACIS imaging observations) 
–  Science evaluation of integration test underway 
–  Characterization simulations underway 
–  Expect to release version 1.1 in early 2010 
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CXCHighlights 
Science Highlights Since Last CUC Meeting 

•  Updated catalog to release 1.0.1 to fix a variability flag error 
•  Updated public web site with latest user documentation and threads 

–  http://cxc.cfa.harvard.edu/csc/
•   Documents and publications 

–  14 catalog-related posters presented at the Chandra 10 Years Symposium 
–  Catalog description paper (Evans et al.) submitted to ApJS 
–  Statistical characterization paper (Primini et al.) currently in advanced stage of 

preparation 

Software Highlights Since Last CUC Meeting 
•  CAT 3.1 (Release system) build 

–  Minor patches to maintain CSC operations 
 CAT 3.1.2/CSCview 1.0.2  May 21  CSCview novice user/ CSC SCS 
 CSC GoogleSky 1.0 Beta  Jun 26  First release of CSC Sky in Google Earth 

   CAT 3.1.4   Aug 20  Updated CSC SCS 
 CSC GoogleSky 1.0   ~Oct 26  Added all Chandra FoVs 

•  CAT 3.2 (CSC 1.1 Release system) integration test build 
–  Integration test run completed 
–  Test results being reviewed by science team 
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CXCCatalog Statistical Characterization 
Catalog Statistical Characterization 

•  Statistical properties of Release 1 are available on the catalog web site 
–  http://cxc.cfa.harvard.edu/csc/char.html 

•  A paper describing the statistical properties is in preparation (Primini et al.) 
•  Characterization simulations for Release 1.1 are underway 

•  Completed HRC blank sky simulations; currently running point source 
simulations 
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CXCRelease 1.0 Characterization 

Absolute Astrometric Uncertainty 
•  The CSC-SDSS DR7 cross-match was used to calibrate the absolute astrometric 

uncertainty for catalog sources 
–  The left hand plot shows the comparison of source separation vs. CSC-SDSS combined error as a 

function of average combined error, derived from SDSS matches for 6300 sources 
–  The rapid increase above χ2 ~1 occurs because the intrinsic CSC position uncertainties under-

estimate the total error for small values of the average combined error (typically at small θ) 
–  Drop below reduced χ2 ~1 is because CSC uncertainties are overestimated at large θ 

–  The right hand plot is similar to the left hand side, with a radial absolute uncertainty of 0.16 arcsec 
(1σ) added in quadrature to the intrinsic CSC position errors 

–  This compares favorably with a value of 90% within 0.6 arcsec derived in 2007 from 318 
ACIS sources 
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CXCRelease 1.1 Characterization 
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HRC Blank Sky Simulations 
•  HRC-I false source rate is 

comparable to ACIS false source 
rate 

•  Image shows all detections from 5 
blank-sky simulations superimposed 
on a single simulated image 
–  The seed ObsId is a 50 ks M31 

imaging observation 
–  None of the detections shown would 

pass the catalog quality assurance and 
catalog inclusion filters 



CXCRelease 1.1 Characterization (cont.) 
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HRC Aperture Photometry
•   Comparison of HRC wide band aperture photon fluxes computed using CAT 3.2 integration 
    test build with published values (Kaaret 2002 ApJ 578, 114) for ObsId 1912 (M31) 



CXCCatalog User Interfaces: CSCview 
CSCview 

•  Enhancements since last CUC meeting 
–  Added pop-up “Getting Started” help that guides first-time users through 

making queries, as well as providing examples of more sophisticated usage 
–  Can be disabled by users familiar with the interface 

–  Added several new queries that support most common requests to the set of 
standard queries 

–  Standard queries are now directly accessible from the main form 
–  Provided a new default standard query, so new users wont get the dreaded 

“empty result set” error 
•  Tested the new version in-house with a group of scientists who had never 

previously used CSCview, observing how they interacted with the GUI 
–  Test users had a wide range of computer experience and computer skills 
–  They were able to successfully query the catalog using the updated version of 

CSCview 
–  The tests identified some areas of commonly requested functionality, and areas 

where further improvements could be made to the interface 
•  Joined a collaborative effort with a UK AstroGrid group to develop an 

IVOA-standards driven standard astronomical catalog data mining 
interface based on CSCview 

–  Additional interest in CSCview has also been expressed by other parties also 
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CXCCSCview GUI Enhancements 
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 CSCview 1.0.2 addresses usability 
issues for new and casual users 

Enhanced set of Standard Queries addresses 
common user cases 

Default standard query means new users 
won’t get an “empty result set” error 

Pop-up “Getting Started” help leads new users 
through steps to perform both standard and 
custom queries and retrieve data files 

Improved source properties hierarchies make 
it easier to identify properties of interest 



CXCCatalog User Interfaces: Simple Cone Search 
CSC Simple Cone Search 

•  IVOA-compliant SCS interface is directly accessible through VO portals 
such as DataScope, or via VO aware applications such as TOPCAT

–  Returns results as a VOTable 
–  Resource name is “CSC” 
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TOPCAT example cone search near M87



CXCSimple Cone Search DataScope Example 
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CXCTOPCAT/ds9 Interoperability Example 
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•   TOPCAT can read a CSC data  
   table or query the CSC directly  
   via the SCS interface 

•   The results can be displayed as  
   a table, or the source properties 
   can be plotted 

•   Selected sources can be comm-   
   unicated to/from other SAMP-  
   enabled tools such as ds9 



CXC     Catalog User Interfaces: CSC Sky in Google Earth 
CSC Sky in Google Earth 

•  CSC Sky in Google Earth displays fields of view (FoVs) and images of all 
observations included in the CSC 

–  Displays images in Google Earth 5.0 or later, which is available on a wide 
variety of user platforms 

–  Beta release (July 28) provided 3-color images of all observations included in 
CSC release 1, together with FoV boundaries 

–  Display can be zoomed out to show all FoVs over a wide sky area, or zoomed 
in to display images with ~arcsecond pixel scale 

–  Display of images can be enabled/disabled at the single observation level 
–  FoVs can be selected and basic information about observation is displayed 
–  New release (week of October 26) can optionally display FoVs (but not 

images) for all completed Chandra observations 
–  Next release will include pop-up balloons that display key data for each 

catalog master source 
–  May eventually be able to retrieve data products via this interface also 
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CXCCSC Sky in Google Earth 
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CSC Sky in Google Earth displays FoVs and images of all observations included in the CSC 
•   Zoom out to show all FoVs over a wide sky area, or zoom in to arcsecond scale 
•   FoV can be selected and basic information about observation is displayed 



CXCCSC Sky in Google Earth 
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Latest release of CSC Sky in Google Earth optionally displays FoVs for all observations
•   FoVs are color-coded (ACIS imaging, ACIS spectroscopy, HRC imaging, HRC spectroscopy)
•   CSC and “All” FoVs can be displayed independently



CXCCSC Sky in Google Earth 
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•   The next release of CSC Sky for Google Earth will include pop-up balloons that display 
    the primary source properties for each master source

•   These balloons could be enhanced to display spectra, light-curves etc., and eventually may 
    provide direct links to allow FITS data products to be retrieved also 



CXCAdditional Catalog Interfaces 
CSC-SDSS Source Cross-Match 

•  Source position cross-match between CSC release 1.0 and SDSS DR 7 
–  Collaborative effort with SDSS, who performed the source matching at JHU 

–  Will be available from both CSC and SDSS web-sites 
–  ~17,000 matches (~8,000 stars/9,000 galaxies, according to SDSS classification) 
–  Should be available for use very soon 

Limiting Sensitivity Service 
•  Allows users to determine whether a position (or set of positions) is 

included in any of the fields of view that comprise the catalog, and 
determine the minimum flux required for a point source to be included in 
the catalog at that position 

–  Downloadable user script has been available on the CSC website for ~4 months 
–  Provides limited capabilities, some caveats (only provides ACIS broad 

band sensitivity, blocked by ~30 arcsec pixels) 
–  Prototype web-based user interface (based on the script) developed 
–  Should be available for use soon; makes use of upcoming CDA footprint service 

SIAP and SSAP 
•  IVOA Simple Image Access and Simple Spectral Access Protocols 

–  SIAP will provide URL access to fluxed images from observations included in 
the catalog (similar to the existing CDA SIAP interface for observation images) 

–  SSAP will provide URL access to PI spectra for individual catalog sources 
–  SIAP will be available in the near term, followed by SSAP 
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CXCCSC-SDSS Cross-Match Service 
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The CSC-SDSS (DR7) source cross-
match query prototype web-based 
user interface 



CXCLimiting Sensitivity Service 
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•    Prototype web interface (left) will allow 
specification of (RA, Dec) or upload of a 
file containing a list of (RA, Dec) pairs
•    Results returned as a file or displayed as a  
    table
•    Interim plan is to use the Chandra Data 

Archive footprint service to identify for the 
user any positions that are in the uncertain 
area (the CDA footprint service is currently 
under development)

•    Longer term plan is to provide a limiting 
sensitivity service for all energy bands, 
based on a significantly smaller pixel size

•   Currently, a user can determine whether 
a position or list of positions is included 
in the catalog using a downloadable tool
•    Returns the ACIS broadband sensitivity in

photons cm-2 s-1

•    HEALpix size is 30 arcsec, so sources near
the edges of a field may not be correctly 
reported



CXCFuture Directions 
Short Term Plans 

•  Catalog Releases 
–  Release 1.1 (early 2010) extends release 1 to include public HRC-I imaging 

observations, and newly public ACIS observations,  but otherwise retains the 
same limitations as release 1 

•  Public Interfaces 
–  CSCview GUI 

–  Additional output file formats for query results (e.g., VOTable) 
–  JPEG quick image display, spectral and lightcurve plots 
–  Support for cross-matching with user supplied catalogs 
–  IVOA SAMP interface for communications with other applications 

–  CSC Sky in Google Earth 
–  Next release will include pop-up balloons that display key data for each catalog 

master source 
–  Web Services 

–  Catalog limiting sensitivity/footprint services – preliminary; detail dependent on 
archive footprint 

–  SIAP and SSAP 
–  External Interfaces 

–  Working with CDS Strasbourg to provide access to a subset of catalog master source 
properties through Vizier 

»  Expect to complete after version 1.1 is released 
–  Inclusion of catalog sources in SIMBAD is evidently more complex 

»  Requires CDS to verify sources and cross-match with other SIMBAD catalogs 
–  HEASARC Browse (?) 
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CXCFuture Directions 
Longer Term Plans 

•  Catalog releases 
–  Catalog release 2 

–  Co-add multiple observations of the same field that use the same instrument prior to 
source detection to achieve fainter limiting sensitivities 

–  Improve background modeling, particularly in areas of extended emission 
–  Improve aperture photometry in crowded fields 
–  Improve extended source handling 

–   Future releases 
–  Simultaneous source detection across overlapping observations with different 

detectors and pointings (and thus very different local PSFs) 
–  Detection and classification of very extended sources 

•  Detailed plans for release 2 are not fully established 
–  Recently began a series of investigations and production experiments to 

evaluate methods for more robustly handling observation background, and  
reliably detecting sources from stacked data sets 

–  Expect to report progress in these areas at the next CUC meeting 
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