Andy Ptak (JHU)
Simon Krughoff (UW)
Andy Connolly (UW)

http://www.xassist.org

Thanks to Joe and the AISR program for support!



Overview

. WESIX is a web service for running the
source detection and photometry program
SExtractor on (optical) images

» XAssist is a package for automatically
analyzing X-ray data

« AISR project goals:

- Add web services to XAssist

- Combine XAssist and WESIX into similar web
Services

- Create a common framework for web service
analysis of multi-wavelength data



Introduction to WESIX

- WESIX is:

- Web-Enabled Source Identification with X-
matching

- A web service with web page front end for
extracting and cross matching sources in an
astronomical image

- Inputs are a FITS file with extraction parameters
and catalog fields for output

- Uses the SkyNode protocol from IVOA for cross
matching with published catalogs.
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Recent Development

. SOAP, Java, Axis — Python, XML-RPC

» Improvements:

- No SOAP implementation issues

- Multiple input images for weighted source
identification and detect+measure images

- Vector quantities for measurement of multiple
apertures

- Generalized framework for interaction with other
source identification applications (XAssist)



WESIX EXxposure

« Inclusion in the NVO Summer School 2005-
2008

« Inclusion in the NVO book: The National
Virtual Observatory: Tools and Technigues
for Astronomical Research

. Integrated with the NOAO-NVO Portal
(http://portal-nvo.noao.edu)

. Inclusion in the ESO Reflex (ESO Recipe
Flexible Execution Workbench) presented
ADASS 2007



XASSIst

. Started as a previous AISR project (1998-2001)

» Written mostly in Python and scripts existing
mission-specific software as much as possible
(CIAO for Chandra, XMM-SAS for XMM-Newton,
HEADAS for Suzaku)

« XAssist running pipelines to process Chandra and
XMM-Newton data

- Pipeline source lists searchable via HEASARC, which links
search results to field reports at XAssist web site

- Support for Japanese/US satellite Suzaku in beta testing



XAssist Features

Downloads data

Reprocesses data

Creates detector mask

Detects sources

Excludes times of high background

Fits each source with “simple” (i.e., not
including PSF) model to establish source
extent and (Poisson-correct) significance



XASssIst Features

Flags extended, confused and problematic sources
Median (or mean) background level is determined

Extracts spectra, “postage stamp” images, and light
curves of each source for more detailed analysis

- Computes hardness ratios

- Fits spectra with enough counts with simple
power-law spectral model

Analysis can be restricted to an energy band

Optionally correlate source list with several
HEASARC tables (USNO-B, Veron QSOs)

Large emphasis on detailed reporting



X-ray Digital Sky Survey
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Analysis Type| Resulis Plot
Source position = 20 35 0.80 60 11 30.4
Spatial Source region radii =6.5",3.7" N/A
Background annulus =9.8" - 24.5"
Nh=10.235 (0.217 - 0.235)
Gamma = 2.59 (2.5 -2.7)
Final chisq(dof) = 350474(217)
Spectral g 530 keV) = 3.785-13
F(2.0-100 keV) = 3 647e-13
F(0.3-8.0) = 7.323e-13
K-S test agm'nst local background:
d = 00486202, prob = 0418468
Temporal K-S test against global background: N/A
d = 0.0133424, prob = 0.161803
Counterparts Check SIMBAD
Retumn to source list
Notes:
Regions give source ellipse (red) and bgd. annulus used in product extraction (green), other ellipse show nearby sources that
have been excluded (blue, if any) N.B., nearby sources are NOT excluded from the source regions since in many cases that \J
would also remove many source photons for the source of interest, and this case is more properly handled manually
Source variability probability gives the probability that the source light curve is consistent with the background light curve. —
"Local" background is taken from the annulus shown. "Global" background is the background light curve shown on the main |4
v
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data and folded model
A Sacisf01043 fprodusts fspectra /fullrun_ccd?_acisf01043_pi14—548_pass1_cl_s
— T T T T T T T I T T T T T T -

44

....l H"} II“I.' ;




Recent Development

- Added web service for_queryin% pipeline
status, searching pipeline database and
requesting processing

. User can specify “region-of-interest” to
limit processing (for shorter run times)

- Web services to access low-level Xassist
functionality
- Exposure at a given position (“footprint”)
- Extracting spectra and image for a given source or position
— Limiting flux at a position



Joint WESIX/XAssist Development

» Testing/calibration of SExtractor on X-ray
Images
« WESIX sends request to XAssist web service

to check for existing processing of field
- Yes: return data
- No: start quick-look processing: XAssist returns

quick-look image and detector mask
« WESIX returns Sextractor source list in seconds
« Quick-look XAssist processing spawned (~ minutes)
« Full processing of field queued (up to ~ hours)
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m WESIX: Web Enabled Source Identification with X-Matching
[ NvOHome | Home |  WebSevice | Potter | Aadn | Hep [ ConactUs

National Virtual
Observatory

Welcome to the homepage of WESIX with XAssist

There are just a few steps to getting your source catalog back.
If you are interested in testing out this service,
here is a test file that warks.

Step 1: Specify the data

Mission specific observation ID: XRay

Coordinates: XAssist and NOAO Portal will be searched

Object: XAssist and NOAD Portal will be searched with SIMBAD position
or URL: eptical data only.

B =

Data: | |

Step 2: Select the catalog you would like to crossmatch with.

SDSS

SDSSDR2
SDSSDR3
SDSSDR4
SDSSDRS
SDSSDRE

5

L = ]

Step 3: Submit for processing

A Developed with the support of the National Science Foundation
under Cooperative Agreement AST0122449 with the Johns Hopkins University
y The NVO is a member of the [nternational Virtual Observatory Alllance

This NVO Application is hosted by University of Washington




X ="
http://nvogre.astro.washington.edu: 8080 /wesix/upload.i ﬁ' v ﬂ_!

] v | | ] = M

X-Matching

m WESIX: Web Enabled Source Identification with
[ NVOHome | Home [ WebService | Plotter | Aladin | Help | ContactUs |

National Virtual
Observatory

SExtractor Output Fields
Step 5: Select the output fields you would like in your catalog.

You need not select ra (ALPHA) or dec (DELTA). They are already included by default.

MAG_BEST
MAGERR_EEST
KRON_RADIUS
BACKGROUND
THRESHOLD

Output Fields from SDSSDR6

Step 6: Choose the columns you would like included in your
CrossMatched catalog

You need not choose ra and dec as outputs. They are included by default.

column name ——=> UCD from SkyNode
(Mote: some SkyNodes do not make UCD available)
o 0! FRRAN

PR \
——————— >PHOT_SDSS_R FIT_PARAM
modelMag_u------->PHOT_SDS5_U FIT_PARAM
modelMag_z------->PHOT_SD55_Z FIT_PARAM
modelMagErr_g------->PHOT_SDS5_G ERROR
modelMagErr_j-—----->PHOT_SDSS_| ERROR 0
modelMagErr_r------->PHOT_SDS5_R ERROR
modelMagErr_u-------=PHOT_SDS5_U ERROR
modelMagErr_z-------=PHOT_SDS5_Z ERROR -
mMRrCc_g—------=FIT_PARAM i
|+ IS i EIT _DADTARA I

SExtractor input parameters. L

|k

‘You may change some of the input parameters. If you would like to change more parameters, please consider using the web service. v
Bere




an @ ﬂ '@ hl:tp.'Hxassist.pha_jhu.edu,fpipellnel.fchandra,’lualfacisi'ﬁ' m
o : G [ spsspa. ||| B
fullrun_acis_acisf01031_pi14-548_cl

Processing completion:
Field: acisf01031

Exposure Image Plate seale  Bpd. level (origfel,  GTI Bed. light
{OriginallCleaned) | binni (“/pixel) | e fsq. arcmin/s) | file curves
39257 | 39257 100 049 orig clean
39257 | 39257 1.00 049 D029/0.0029 orig clean

39257 | 38056 100 049 £0.015 orig clean
39253 | 39253 100 049 D0330.0033 orig clean
39257137740 1.00 049 50012 orig clean

cod2:8559 cod 18811
30257 | 37108 ; i 0 codS:49626 codfrUSES
cod 744502 codf: 36422
date-obs=2000-10-19T12:51:04
roll_angle=11220408885
lg.;feaﬂm (full readout)

0 version=CIAQ3.3

Source List (gives positions and fluxes and links for detailed analyses)

ﬁmﬁrﬂs}nﬂmﬂmﬂry . s
Iteration: 2 . : b : s
Images: : o - & L
leed? feedd leedS locdf : =l . e
lccd 7 lacis | i Py el R e L
Package | State 2 ) R I L et e

init Complete -, i: qﬁ: = - 5 e 3:,@ o ',' _'_ ot b

N 1_7 - A H '- ; ;.-- a8 i - - i
reduce Complete E J 1533 fé e \ ‘lé‘ B '&t'.&uﬁ. -
detect Complete 1 '1"41’;?9! ; an Ty P ,
timeclean  Complete ) bl i 59 B L _ ﬂgm ;i; <
simplespatial Complete 3 i l.2 !I - it Ko
extract Complete 6 -:II ; 8 6 :? uz g. :
reassess  Complete s ? & - - g, oA o
spectral  Complete o 8 ; 5 : S i 4

; gk . v b3l eI 4
spatial Complete s . - X ! : H |
cormel Skap - " . . ot 3
:'I:t ::: Xray image, smoothed with a 2 pixel gaussian Skyview image(s) of FOV (with X-ray sources marked)

Color code (marks may only appear on detector-specific images for mulu-detector missions, see links above): green = point source, red =
problematic/guestionable source, blue = extended source, magenta = asymmetric source (may be extended), cvan = estimated detector boundary

Pytl:ummm=2.52(r252.609]] Mar 11 2008, 11:51:00) [GCC 4.1.1 20070105 (Red Hat 4.1.1-52)]

alr

Xﬁsmtmgmlly.smmdm&udmaduﬂm]mll 17:55:45 2009
This data set was last accessed on Thu Jun 11 17:55:45 2009




m WESIX: Web Enabled Source Identification with X-Matching
[ NvoHome |  Home | Websevie |  Poter |  Aadn_ | Hep

National Virtual
Observatory

Plotter for WESIX data
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This plotting utility was developed by VO-India for plotting data in the VOTable format.
Click here for more information.
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Integration into the VO

. Started discussions with Chris Miller at
NOAO to integrated combined
WESIX/XAssist web service into their Virtual
Observatory portal (http://portal-
nvo.noao.edu/)

. Example use case:
- New wide field telescope goes online, want to
quickly check for X-ray counterparts



Future Plans

« Web service access to XAssist and WESIX
lends itself to distributed processing of X-ray

and optical data
- Will start joint analysis of Chandra, XMM and

optical data
« Optical images archived at major observatories
« HST overlap with Chandra and XMM

« AJAX GUI for XAssist and WESIX
» Creating portal to allow users to specify
source lists and/or regions to monitor for

available data
- Current XAssist web site running Plone for
content management (users, documentation and
news) and Django for web applications



Summary

« WESIX and XAssist are separately being
developed to be more flexible and capable

» Joint web service access to both will open up
multi-wavelength virtual observatory analysis
capability using “intelligent” systems
- Distributed analysis of large datasets that are

public

- Correlations even when there are “upper-limits”

(often precludes simply using catalogs)
- Will be online by the end of this year



- Exposing individual XAssist processing steps as

web services
- Exposure at a given position (“footprint”)
- Extracting spectra and image for a given source or position
. Computing Bayesian confidence intervals for source
_ signiticance _ _
. Adding “quick-look” processing option
- SExtractor for source detection
- Streamlined (and often approximate) versions of other
_ processing steps _ _
» Simulation for completeness and Eddington bias

correction



