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CSC 2.0 in numbers
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CSC 2.0 main features
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Multi-band aperture photometry with
confidence MCMC draws

Bayesian probability density functions;
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CSC 2.0 new features

Source detection on stacked observations
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Stacked observations

STACKS: sum of obsids with aim-point within 1 arcmin

Example Stack
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Stacked observations

STACKS: sum of obsids with pointings within 1 arcmin

Example Stack ENSEMBLES: contiguously overlapping
stacks

FOVs of 7 Stacks (1 obsid in each)



Declination

Example: Galactic Center Area

-31.0 -300 -290 -280 -270 -26.0

-320

2700

269.0

2680 2670 2660

Right ascension

2650 2640 2630

1 ensemble

379 stacks (36 HRC and 343
ACIS)

534 single Chandra observations
Total area covered ~ 19 deg?
Total exposure time ~ 9 Ms
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Example: Galactic Center Area

Sgr A* - central stack of 71 observa}\i]ons

o

oo o ~ 1larcmin




CSC 2.0 new features

e Source detection on stacked observations
* New source detection approach

* Wavelet detection plus Voronoi tessellation algorithm
« Maximum likelihood estimator to improve on-axis detection
(~5 net counts for exposures < 15 ks)
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CSC1vs CSC 2

Detection in:

O Both release 1 and 2
© Release 2 new
% Release 1 false



Source detection hierarchy

unique .

Stacked Observation Detection

Master Source

Stacked Observation Detection

ambiguous

Stacked Observation Detection

unique .

Master Source Stacked Observation Detection

Per-Observation Detection
Per-Observation Detection
Per-Observation Detection
Per-Observation Detection

Per-Observation Detection

Per-Observation Detection

Per-Observation Detection




Detections and sources

On-axis: Chandra PSF is small ("‘1"& N

L)

detect_id _
detect_id acisf)1626350m242314_001.0078

acisf)1626350m242314_001.0013

e

o
o :
o detect_id

acisf)1626350m242314_001.0012
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Detections and sources

Off-axis: Chandra PSF is much larger

detect_id
/ acisfl1627179m243424 001.0095
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Detections and sources

Multiple sources on-axis may be confused in off-
axis observations of the same_field@'

The catalog reconciles detections
at different off-axis angles

)
name

name 2CX0 J162623.5-242439

o
2CX0'1162625.3-242444 \ / u acisfl1626350m242314_001.0078
u acisf/1626350m242314 001.0013 o @0 a acisfl1627179m243424_001.0095

a acisfl1627179m243424_001.0095 \ name
1’ . 2CX0 J162624.0-242448

u acisf)1626350m242314_001.0012
a acisfl1627179m243424001.0095
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CSC 2.0 new features

e Source detection on stacked observations
 New source detection approach

* Wavelet detection plus Voronoi tessellation algorithm
« Maximum likelihood estimator to improve on-axis detection
(~5 net counts for exposures < 15 ks)

e MCMC draws provide relative astrometry position error ellipses
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CSC 2.0 new features

Source detection on stacked observations
New source detection approach

* Wavelet detection plus Voronoi tessellation algorithm
« Maximum likelihood estimator to improve on-axis detection
(~5 net counts for exposures < 15 ks)

MCMC draws provide relative astrometry position error ellipses

Aperture photometry; multi-band Bayesian Blocks algorithm
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Source Properties: Aperture Photometry

Bayesian approach for simultaneous aperture photometry estimation in crowded fields
(Primini, F. A. & Kashyap, V. L. 2014)

) cohort: acisfJ0859206m473014_001, bundle 154, band b
acisfJ0859206m473014_001_b154 2500000 T T T T T
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P.hotometric PDFs are estimated . The resulting b band photon flux PDFs
simultaneously for the 9 overlapping

detections with the white highlights
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Grouping Observations to Improve S/N

Multi-band Bayesian Blocks analysis (Scargle+2013) on detection fluxes to identify
observations that can be analyzed/grouped together

The combined properties for the longest exposure Bayesian Block are databased, but
the properties for all blocks are recorded in a FITS data product

2CX0 J1219389+291724 — single flux-ordered block
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2CX0 J1219505+293323 — multiple flux-ordered blocks
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CSC 2.0 new features

Source detection on stacked observations
New source detection approach

* Wavelet detection plus Voronoi tessellation algorithm
« Maximum likelihood estimator to improve on-axis detection
(~5 net counts for exposures < 15 ks)

MCMC draws provide relative astrometry position error ellipses
Aperture photometry; multi-band Bayesian Blocks algorithm

Multi-band limiting sensitivity computed on 4” x 4” pixels
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CSC 2.0 new features

Source detection on stacked observations
New source detection approach

* Wavelet detection plus Voronoi tessellation algorithm
« Maximum likelihood estimator to improve on-axis detection
(~5 net counts for exposures < 15 ks)

MCMC draws provide relative astrometry position error ellipses
Aperture photometry; multi-band Bayesian Blocks algorithm
Multi-band limiting sensitivity computed on 4” x 4” pixels

Spectral analysis

F. Civano — Toulouse 2018



Spectral Analysis

F. Civano — Toulouse 2018
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Joint Spectral Fits

4 Sources that are observed multiple times are grouped by the Bayesian blocks
analysis
4 All spectra in the block are simultaneously fit
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CSC 2.0 new features

Source detection on stacked observations
New source detection approach

* Wavelet detection plus Voronoi tessellation algorithm
« Maximum likelihood estimator to improve on-axis detection
(~5 net counts for exposures < 15 ks)

MCMC draws provide relative astrometry position error ellipses
Aperture photometry; multi-band Bayesian Blocks algorithm
Multi-band limiting sensitivity computed on 4” x 4” pixels
Spectral analysis

Extended emission properties
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Extended emissions

Tycho’s SNR

. - SNRs, cluster of galaxies, extended galaxies, jets,
888 ks; 58 million X-ra

etc.

- Photometric properties are integrated over a
convex hull bounding region aperture (cyan
below).

- Fluxes and regions are going to be provided.

SNR DEM L71
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Pipeline structure

Detecting Sources
Prior to processing, observations (OBI) within one arcmin of each other, are grouped into stacks. While the collection of pipelines operates on a stack, each pipeline
may operate on a component of the stack (e.g an observation in the stack or even a group of detections). The results of this phase include source detections, stacked

products and per-obi products. | 'Multi-OBIStacks ONLY | ... ____ Rebundle
’ " OA: Cases that couldn't | [ Maximum Likelihood Estimator (MLE) and
PreCal and Detect Fine Astrometry 1 find a reliable match ’ | | 1% Pass 2" Pass Rerun
* Calibrate each OBI using the * Match bright source between OBIs ol Use ML‘E for initial fit, * Refine posftiop using MLE
same CALDB and software Compute offsets between each OBI ||  correcting for detect * Compute likelihood
* Run source detection to find and the OBI with the most sources 1| outliers ~* Calculate errors using
bright sources in the OBI Using a weighted average, find a e Re-(.:e.nter source at fitted  Markov Chain Monte .
] position Carlo QA: Adjust the fit for

common tangent point for all OBls

Calibrate
Calibrate each OBI using the
same CALDB and software
Transform multi-OBI stacks
to the same tangent plane
Make per OBI products -
images, backgrounds, etc.

éombine and Detect

Detect sources on the
stacked event files using 2
methods — wavdetect and
Voronoi Tesselation

TNTTTToooooooooet P— R e li

* Create stacked products by
combining per-OBI products

sources with poor fits

.

Stack Final Detection List
* Create the mrgsrc product a

combination of all
processing steps

* Qualify detections using
likelihoods into True
Marginal or False

Validate Sources
* Chose best detection between

2 detection algorithms
* Organize detections into
bundles of overlapping sources

QA: Reviewer can manipulate ‘
detections in difficult fields

Master Match

After all detections are found, the true and marginal detections within
groups of overlapping stacks (ensembles) are compared against each
other to determine the final list of sources in the field.

QA: Cases when too many

ﬂind Master Sources'  overlaps cannot clearly
* Identify overlapping |_identify the actual sources

detections with significant
overlap as the same source
Ignore overlapping sources
from the same stack
Sources that overlap -
multiple sources have an

Combine to
1 master

stack Ensemble |

Compute
“nodetect”

Find Missed Detections
* Find areas in valid parts of

the observation where no
detection was found

ambiguous association J

* ”"Nodetects” are used as
upper limits in photometry

Source Properties

Once all the sources have been identified, each source is characterized at the OBI,
stack and master levels. The catalog identifies on the order of 350 properties for each
source. When expanded out for each band and when including errors, there are on the
order of 1600 properties computed.
Per-OBI Properties
* Compute properties for each OBI .

the detect source is valid.

Bayesian Blocks
For all detections associated with

the source, create groups of
similar OBIs with based on flux )

Major Properties

ions

3
|

Stack Propertievs
* Compute properties averages

across all OBIs in the detect stack

nle y
aperture photometry

Master Properties ) “tracobi variability

compute properties averages

across all OBls in the group )

* For each Bayesian group, light




Data Access

http://cxc.cfa.harvard.edu/csc2/
& > C  ® cxc.cfa.harvard.edu/csc2/ Q
% Apps a Google Maps <> Bank of America ¥s Clips-n-Cuts: [ Astro =] OPS vf webTA: 1,32% Index of /dsop/MIS... %= slackbot | Urry Gro... » [=] Other Bookmarks

Chandra Source Catalog Release 2.0 (CSC 2.0)
Current Database
CSC2 CsC1 What's New? | Watch Out

The Chandra Source Catalog (CSC) is ultimately intended to be the definitive catalog of X-ray sources detected by the Chandra X-ray

) Observatory. To achieve that goal, the catalog will be released to the user community in a series of increments with increasing capability. The
CSC Data Access: second major release of the CSC (release 2.0) includes data for roughly 315,000 X-ray sources on the sky extracted from 10,382 Chandra ACIS
. and HRC-I imaging observations released publicly through the end of 2014.

CSCview
CSCview Help

Command-line Interface

CSC Homepage

About the Catalog>»
Catalog_Organization
Catalog Release Views and
Database Access Views
Catalog_Statistical

Characterization
Caveats and Limitations
Version History Number of datections per stack
Creating the Catalog» . .
Obsergation Selectigon [Version: full-size]
Catalog Processing The locations, in Galactic coordinates, of the 362,182 detections in the CSC 2.0 pret
Data Products release. The size of each symbol is proportional to the logarithm of the number of
Chandra Data Archive sources detected in the field, while the color encodes the number of closely-located
Using the Catalog» observations.
Threads
Level-3 Files
CSCview GUI
Catalog Columns> What is CSC 2.0? How do | access or Is my favorite source in How do I find the flux of
Master Sources Table:
alphabetical | by context download CSC 2.0? CSC 2.0? a source?

Stacked Observation
Detections Table:
alphabetical | by context

Per-Observation Detections What is the processing Use the WWT to view How do | cite CSC 2.0?
Zﬁ)br:';)eﬁcal | by comtext status of CSC 2.0? the processing status of
olumn Descrin CsC2.0

Column Descriptions>»
Fjositionfnd Position Errors
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Stacks done: 5871 (80%)
Click near a stack
Enter Name... Q

shgw Popular Places

Optical (DSS) r""’"__

. ' I-%e Stacks

.y Shm%§oumna

Show Milky Way outiine

Current status
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Data Access

http://cxc.cfa.harvard.edu/csc2/

& > C @ cxc.cfa.harvard.edu/csc2/ Q

i Apps a Google Maps <> Bank of America ¥ Clips-n-Cuts: [ Astro [ OPS ‘T webTA: @ Index of /dsop/MIS... %= slackbot | Urry Gro... » [ Other Bookmarks

CSC Data Access:
CSCview

CSCview Help

Command-line Interface

CSC Homepage

About the Catalog>»
Catalog_Organization
Catalog Release Views and
Database Access Views
Catalog_Statistical
Characterization
Caveats and Limitations
Version History

Creating the Catalog>»
Observation Selection
Catalog Processing
Data Products
Chandra Data Archive

Using the Catalog»
Threads
Level-3 Files
CSCview GUI

Catalog Columns>»
Master Sources Table:
alphabetical | by context
Stacked Observation
Detections Table:
alphabetical | by context
Per-Observation Detections
Table:
alphabetical | by context

Column Descriptions>»
Position and Position Errors

Chandra Source Catalog Release 2.0 (CSC 2.0)
Current Database
What's New? | Watch Out

Observatory. To achieve that goal, the catalog will be released to the user community in a series of increments with increasing capability. The
second major release of the CSC (release 2.0) includes data for roughly 315,000 X-ray sources on the sky extracted from 10,382 Chandra ACIS
and HRC-I imaging observations released publicly through the end of 2014.

[Version: full-size

The locations, in Galactic coordinates, of the 362,182 detections in the CSC 2.0 pre1
release. The size of each symbol is proportional to the logarithm of the number of
sources detected in the field, while the color encodes the number of closely-located

observations.
What is CSC 2.0? How do | access or Is my favorite source in How do | find the flux of
download CSC 2.0? CSC 2.0? a source?
What is the processing Use the WWT to view How do | cite CSC 2.0?
status of CSC 2.0? the processing status of

csC2.0
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Data Retrieval: CSCView

L o CSCview
® e a 3¢ X
Search | Stop New | Open | Save Send Download | Scrip| .
Sta n d a rd q u e rl es Chandra Source Catalog: Current Database
Catalog Results  Products
SandardiResullss ~ Select: top 1000 ¢ distinctrows T T
¥ Standard Queries
Master Source Basic Summary Result Set: +/— 4 ¥ Sort Order: Fl-1v
Master Source Summary name name ascending
Master Source Photometry ra
Master Source Variability dec
Stack Source Summary err_ellipse_r0
Stack Source Photometry conf_flag
Source Observation Summary sat_src_flag
Source Observation Photometry significance
Source Observation Variability flux_aper_b
» Standard Search Criteria flux_aper_lolim_b
4 flux_aper_hilim_b
Source Properties: Q flux_aper_w P t . t b t . d
¥ Master Sources . flux_aper_lolim_w ro p e r I e S O e re rl eve
¥ Source Name flux_aper_hilim_w
name
¥ Source Position
¥ ICRS Equatorial Coordinates
ra
cee Search Criteria: =
¥ Galactic Coordinates G S AL
gal_l ( significance >= 5.0 )
al_b . . .
o €| Criteria to search on: ADQL queries
.

err_ellipse_r0
err_ellipse_r1
err_ellipse_ang
Source Significance
Source Flags
Source Extent
Aperture Photometry
Spectral Hardness Ratios
¥ ACIS Hard-Medium (1.2-2.0 keV) Energy Ban
hard_hm
hard_hm_lolim
hard_hm_hilim
var_inter_hard_prob_hm
var_inter_hard_sigma_hm
» ACIS Hard-Soft (0.5-1.2 keV) Energy Bands
» ACIS Medium-Soft (0.5-1.2 keV) Energy Band
Model Spectral Fits
Temporal Variability
Observation Summary

4vVvyvy

vVYyvy

Table Name

Master Sources err_ellipse_r0 double arcsec
Master Sources err_ellipse_rl double
Master Sources err_ellipse_ang

Search completed

List of properties

that can be selected

Cone search and cross-match

Position Search:

None * By Name By Coordinates ~ Equatorial  ©
* Cone

Crossmatch Name: 4C 23.56A Resolver: Simbad/NED ¢ Radius: 30.0 arcmin £

Datatype Units Description

double deg

F. Civano — Toulouse 2018

Major radius of the 95% confidence level position error ellipse
arcsec Minor radius of the 95% confidence level position error ellipse
Position angle (ref. local true north) of the major axis of the 95% confidence level error ellipse



Data Retrieval: CSCView

® e CSCview
® O PRa S
Search | Stop New | Open | Save Send oad | Script . .
Chandra Source Catalog: Current Database Ret rl eve d ta b u | a r p ro p e rt I e S
Catalog Query sulss Products X
Data Products: : Select all 105 of 1 row matched, 52 rows returned
| Region: Select name ¥ ra dec err_ellipse_r0 | err_ellipse_rl | err_ellipse_ang = conf_flag = sat_src. significance | flux_aper_b = flux_aper_lolim_b | flux_aper_hilim_b | flux_
| v Master: (arcsec) (arcsec) (deg) (erg/s/cmA2) (erg/s/cmA2) (erg/s/cmA2) (erg/s
2CX0)210635.1+233051 2106 35.16 +23 3051.47 2.15 1.59 105.3 TRUE 6.32 4.014e-15 1.302e-15 6.727e-15  0.0(
v Bayesian Blocks source properties 2CX0)210643.6+232757 2106 43.66 +23 27 57.10 1.68 0.98 90.1 TRUE 7.03 1.467e-14 1.199e-14 1.735e-14 9.3
7] Per-Master source region aperture photometry PDF 20X0J210644.4+233859 21 06 44.43 +23 38 59.96 1.09 0.64 101.1  TRUE 3 13.87  4.081le-14 3.711e-14 4.450e-14 2.5
2CX0)210646.2+232749 21 06 46.26 +23 27 49.41 2.54 1.68 102.3 TRUE 6.63 1.123e-14 8.880e-15 1.345e-14 7:1
Stack: 2CX0)J210646.3+233207 2106 46.31 +23 32 07.25 1.11 0.84 121.4 FALSE JALSE 7.33 1.016e-14 8.194e-15 1.212e-14 6.8
Stack Source Region Event List 2CX0)J210647.6+232651 2106 47.64 +23 26 51.01 2.04 1.37 89.2 TRUE ALSE 5.93 1.564e-14 1.141e-14 1.965e-14 1.2
i 2CX0)210649.1+233336 21 06 49.15 +23 33 36.02 0.76 0.41 103.1 TRUE FALSE 16.07 4.965e-14 4.636e-14 5.295e-14 3.4
Sackisource Reglon‘image 2CX0J210651.7+234321 2106 51.71 +23 43 21.07 1.59 115 156.4  FALSE FALSE 11.72  6.632e-14 5.926e-14 7.337e-14 4.7
Stack Source Region Exposure Map 2CX0)210652.8+232718 2106 52.81 +23 27 18.55 1.09 0.88 105.4 TRUE FALSE 8.31 1.442e-14 1.195e-14 1.675e-14 8.7
Stack Source Region 2CX0)J210653.3+233327 2106 53.38 +23 33 27.73 0.77 0.46 106.6 TRUE FALSE 10.25 2.419e-14 2.174e-14 2.665e-14 2.1
2CX0)210654.4+232657 2106 54.49 +23 26 57.30 1.51 0.87 92.5 TRUI FALSE 6.81 1.443e-14 1.209e-14 1.663e-14 1.2
Stack Source Region Draws 2CX0)210654.5+233242 21 06 54.53 +23 32 42.85 0.62 0.51 140.9 TR FALSE 9.34 2.678e-14 2.373e-14 2.965e-14 2.5
Valid Stack Source Region Aperture Photometry PDF 2CX0)J210656.1+233221 2106 56.12 +23 32 21.13 0.50 0.50 0.0 FALSE 7.67  1.036e-14 8.883e-15 1.175e-14 7.3
2CX0)J210657.0+233407 2106 57.05 +23 34 07.20 0.44 0.34 1315 FALSE 16.46  4.774e-14 4.469e-14 5.061e-14 3.3
Observation: 2CX0)210658.0+233110 21 06 58.09 +23 31 10.56 0.82 0.64 125.1 FALSE 5.50 6.315e-15 5.038e-15 7.522e-15 4.7
v Event List 2CX0)210659.5+232907 21 06 59.56 +23 29 07.87 0.86 0.52 95.8 FALSE 5.20 7.514e-15 5.994e-15 8.949e-15 7.0
2CX0)210700.3+233152 2107 00.39 +23 31 52.25 0.42 0.35 121. FALSE 8.84 7.032e-15 6.124e-15 7.940e-15  0.0¢
Image 2CX0)J210701.2+233153 2107 01.21 +23 31 53.00 0.47 0.41 104.0 FALSE 6.87 6.232e-15 5.290e-15 7.175e-15 5.6
v Point Spread Function 2CX0)J210703.1+233022 2107 03.13 +23 30 22.21 0.32 0.29 94.9 FALSE 19.77 6.002e-14 5.705e-14 6.299%e-14 3.6
J) Exposure Map 2CX0)210703.7+233234 2107 03.80 +23 32 34.14 0.47 0.38 107.9° FALSE FALSE 5.79  6.494e-15 5.355e-15 7.634e-15 4.1
2CX0)210703.9+233113 2107 03.97 +23 31 13.24 0.58 0.42 115.2 TRUE FALSE 5.53 5.989%e-15 4.882e-15 7.096e-15 4.9
v Spectrum Se |eCt FlTS data 2CX0)210705.9+232844 2107 05.96 +23 28 44.18 0.61 0.54 95.1 FALSE FALSE 6.84 7.911e-15 6.675e-15 9.147e-15 5.9
v ARE 2CX0)J210707.2+234358 2107 07.25 +23 43 58.39 3.73 3.11 151.6 TRUE FALSE 6.05 1.038e-14 5.588e-15 1.517e-14 4.5
2CX0)J210709.6+233536 2107 09.65 +23 35 36.26 0.80 0.61 152.5 TRUE FALSE 5.14 4.771e-15 3.737e-15 5.806e-15 4.0
¥ RMF ro d u CtS h e re 20X0J210710.3+234100 2107 10.39 +23 41 00.58 1.83 1.27 151.5  TRUE FALSE 5.24 1.64le-14 1.142e-14 2.117e-14 1.2
Light Curve p 2CX0)210713.4+233351 2107 13.43 +233351.83 0.35 0.32 1442 TRUE FALSE 5.82 4.859e-15 3.963e-15 5.754e-15 3.8
. 2CX0)210714.8+233145 2107 14.82 +23 31 45.15 0.30 0.30 0.0 TRUE FALSE 13.48 3.540e-14 3.277e-14 3.803e-14 331
V] Source Region 2CX0J210715.1+233315 2107 15.14 +23 33 15.30 0.31 0.30 113.4  FALSE FALSE 12.87  1.903e-14 1.751e-14 2.054e-14 1.2
Valid Per-Obsid MLE source fit draws 2CX0)210715.8+233355 2107 15.85 +23 33 55.56 0.35 0.32 166.6 TRUE FALSE 5.97 7.011e-15 5.798e-15 8.157e-15 6.4
Per-Obsid S Region Aperture Phot try PDF 2CX0)210715.9+233058 2107 15.96 +23 30 58.17 0.31 0.30 60.9  FALSE FALSE 8.95 8.337e-15 7.352e-15 9.264e-15 4.5
e 2o E IR gon AP eIIre Fhotomety, 2CX0)J210717.1+232803 2107 17.19 +23 28 03.28 0.50 0.43 36.7 FALSE FALSE 8.60 1.025e-14 8.925e-15 1.149e-14 6.8
Full Field: 2CX0)J210720.5+233047 2107 20.58 +23 30 47.69 0.32 0.31 57.1 FALSE FALSE 8.67 1.06le-14 9.416e-15 1.181e-14 7.8
Stack: 2CX0)210722.1+233131 2107 22.14 +233131.43 0.34 0.34 161.5 TRUE FALSE 5.14 5.146e-15 4.105e-15 6.128e-15 4.6
Stack Event List 2CX0)210723.7+233216 2107 23.76 +23 32 16.15 0.32 0.31 20.1 FALSE FALSE 6.14 2.872e-15 2.342e-15 3.403e-15 1.0
2CX0)J210724.5+233301 2107 24.56 +23 33 01.01 0.34 0.32 34.1 FALSE FALSE 5.63 6.440e-15 5.265e-15 7.614e-15 5.4
Stack Image 2CX0)J210731.3+233529 2107 31.34 +23 35 29.92 0.76 0.54 9.8 TRUE FALSE 6.92 8.721e-15 7.210e-15 1.014e-14 7.0
Stack Background Image 2CX0)210735.0+234217 2107 35.09 +23 42 17.82 2.35 1.87 167.4 TRUE FALSE 5.03 1.322e-14 8.528e-15 1.770e-14 1:1
| 2CX0)210735.6+233502 2107 35.62 +23 35 02.11 0.70 0.45 10.6 TRUE FALSE 6.76 5.990e-15 4.721e-15 7.188e-15 3.7
Energy Bands: 20X0)J210741.5+232924 2107 41.53 +23 29 24.92 0.84 0.48 43.1  TRUE FALSE 12.39  2.104e-14 1.902e-14 2.305e-14 1.3
7' broad [ACIS] hard [ACIS] 2CX0)J210742.0+233238 2107 42.07 +23 32 38.38 0.63 0.49 31.7 FALSE FALSE 8.09 1.332e-14 1.096e-14 1.553e-14 9.8
2CX0)J210746.7+233128 2107 46.75 +23 31 28.44 1.20 0.75 41.9 FALSE FALSE 8.99 1.069e-14 8.859e-15 1.241e-14 6.3
medium [ACIS] soft [ACIS] AFA IR TATmEA AL ARATmAAN e AmoEA AR AN AT AA AT . noar An  waue P - aa 2 B A PP O, P
ultrasoft [ACIS] v wide [HRC] av
Product Type Product Specifier Format Description
Bayesian Blocks source properties bayesblks FITS table Bayesian Blocks source properties
Per-Master source region aperture photometry PDF srcaperphot_b FITS table Per-Master source region aperture photometry PDF; ACIS broad energy band
Per-Master source region aperture photometry PDF srcaperphot_w FITS table Per-Master source region aperture photometry PDF; HRC wide energy band
Event List regevt3 FITS table Igies::[ric:nregion event file consists of a single FITS format event file for each detection source region of each
Point Spread Function psf.b FITS image :ig-a;nee;zr;:;r;:;ocal model point spread function images computed at the band monochromatic effective energy; ACIS
Point Spread Function psf.w FITS image ‘I:veilri—ee::ggg;l;;rr\‘%local model point spread function images computed at the band monochromatic effective energy; HRC
Exnosure Man reaexnman b FITS imaae Per-energy-band exposure map images (s*cmA2/photon) computed at the band monochromatic effective energy; ACIS

Search completed
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Databased properties

Master Source Properties
Stacked-Observation Detection Properties

Per-Observation Detection Properties
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Science-Ready FITS Data Products

Observation Data Products
Stacked-Observation Data Products

Detection Region Data Products

Source Level Data Products

F. Civano — Toulouse 2018



Multiwavelength crossmatching

. PSF varies significantly over field of view.

. Bayesian cross-match tool based on Budavari et al. uses error
ellipses for the derived source positions.

. Significantly different spatial resolutions are addressed by
calculating the Bayes factors

- Systematic Astrometric uncertainty: 0.29”

CSC2 and SDSS DR13 CSC2 and AIIWISE SC
This cross-match involved 1574 distinct contiguous areas This cross-match involved 4352 distinct contiguous areas
covered by the CSC2, matching with all SDSS “good stars” covered by the CSC2, matching with all sources from the
within the bounding box of each CSC2 area AlIWISE catalog that are within the bounding box of each
CSC2 area
CSC2 SDSS DR13 csc2 WISE
Sample coverage area (sq deg) 197 402 Sample coverage area (sq deg) 568 1147
Total number of sources/stars 87,276 | 2,609,153 Total number of sources/stars 330,758 22,633,344
Unambiguous matches 17,705 17,705 Unambiguous matches 132,519 132,519
Ambiguous matches 1,061 14 Ambiguous matches 5,146 1,863

F. Civano — Toulouse 2018



Source Classification

X-ray to Optical/Near-IR flux diagnostic used
in extragalactic surveys (contamination can
be estimated using already classified sources
in the literature).

Small samples can be used to train algoritms
(supervised methods) to find an X-ray only
classification approach.

Unsupervised random forest to detect
outliers (“the hidden treasures”).

Formulate new approaches more sensitive to
rare, unknown X-ray sources.
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SUMMARY

—>CSC 2.0 is the largest and most complete catalog of X-ray sources detected

by the Chandra X-ray Observatory

* Properties for ~¥375K X-ray detections of ~¥315K X-ray sources on the sky

e« ~1,700 columns of databased information and ~25M science-ready FITS data
products

— The final production phase of release 2.0 of the Chandra Source Catalog
is well underway

- Finalize multiwavelength crossmatching (add also 3XMM-DRS8)

— Classification using standard methods to train a random forest

- Consolidated 3XMM-CSC catalog of sources

http://cxc.cfa.harvard.edu/csc2/
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