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A short history of X-ray astronomy
What can be done with archives ?
X-ray surveys

Data centers

Where to go ?
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Compared capabilities of some X-ray

satellites
Satellite Mirror PSF (Mirror PSF | Erange | A, atl keV |Orbital target |Energy resolution |Field of View
FWHM [ "] | HEW [ "] [keV] [em?®]® | visibility [br] | at1keV [eV] arcmin
XMM-Newton i 15 015-15 46508 36.7¢ 4 (RGS) 30
Chandra 0.24 0.54 0.1-10 |355 (ACIS-5) 44 4¢ 1 (HETG) 17
ROSAT 3.5 7 01-24 400 [.3" 500 114
ASCA 73 174 0.5-10 350 0.9¢ 100 20
Suzaku nav.* 120 0.2-600 | 1760 (XIS) 0.72¢ 50 19
RXTE na n.a 2-250 3000 (6 keV) I 1125 (6keV) 60
Swift 8.8 18f 0.2-10 (XRT) 1335 ~(.8* 70 4




Surveys and Catalogues

Year Catalogue Name Nbr of | E range Area
Sources (keV)
1978 4th UHURU catalogue 378 2-20 All-Sky
1984 The HEAO A-1 X-Ray Source Catalog 842 0.25-25 All-Sky
1995 The 2E Catalogue 4809 0.5-4.5 -
1999 ROSAT All-Sky Bright Source Catalogue (1RXS) 18,806 0.2-2.4 All-Sky
2000 ROSAT AllI-Sky Survey Faint Source Catalog 105,924 0.2-24 All-Sky
2000 Second ROSAT PSPC Catalog 95,331 0.2-12 14.5%
2008 The XMM-Newton 2nd Incremental Source Catalogue 221,012 0.2-12 | ~420 deg?
2009 Chandra Source Catalogue 136,000 0.2-6.0 | ~300 deg?

Imaging wide field X-ray satellite provide the largest catalogues
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Energy range: 0.1 - 2.4 ke
Mumber of RASS-| sources: 106824
Hardness ratio: -1.0 | -0.6 1-0.2 10.210.811.0 {soft -» hard : red - yellow - green - blue - violet)

weoges 28 Febar

i Energy range: 0.1 - 2.4 ke¥
Energy range: 0.1 -2.4 keV d
MNumber of HRI sources: 27464 Mumber of ROSAT sources: 82221

Hardness ratio: -1.0 1 -0.8 1 -0.210.210.81 1.0 (soft -» hard : red - yellow - green - blue - violet) Hardness ratio: -1.01-0.61-0.210.210.611.0  (scft > hard : red - yellow - green - blue - violet)






2XMM source density map

Galactic coordinates
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Why should we use X-ray data
archives ?

Light curves and spectral history of persistent
sources (search for periodicities, period
derivatives, characterisation of spectral
transitions, etc..

« Prediscovery » X-ray properties of interesting
objects (e.g. new X-ray transients)

Collect and study in an uniform manner large
samples of X-ray sources of a given type (e.g.
AGN, stars, etc..)

Etc..



Data Centers

(no complete list here 1)

Space Agency databases
— NASA : HEASARC (GSFC)

— ESA : ESAC (Madrid)

— ASI : ASDC (Roma)

— JAXA : (Japan)

Satellite specific databases

— INTEGRAL : ISDC (Geneva)
— Chandra : CXC (Boston)

— Rosat : MPE (Garching)

Multi-l databases (mostly catalogues)

— Vizier + Xcat-DB (Strasbourg)

— LEDAS (Leicester)

— See also NED and Simbad (e.g. access to literature)

Virtual Observatory
a way to simultaneously access distinct databases
(see Mark Allen on Thursday)



HEASARC

The High Energy Astrophysics Science Archive Research Center
http://heasarc.gsfc.nasa.gov/

Provides access to publicly available X- and gamma-ray datasets including
general catalogs and datasets held at other data centers (e.g. Chandra and
XMM-Newton).

Delivers mission specific data reduction tools (e.g. ftools for RXTE, ASCA,
etc..) and general analysis packages (e.g. ftools, Xronos, Xspec, etc.)

Browse search engine:
® Uniform interface for all satellites

® Allows to search data archives and source catalogues simultaneously
for several missions covering (X-ray, UV, Opt, IR, Radio)

Batch processing and cross-correlation capabilities.









ESAC

European Space Astronomy Center

« ESAC is the Centre where most of ESA Scientific Directorate’s Scientific
Archives are developed, maintained and operated.

« The XMM-Newton SOC at ESAC and the SSC provide specific analysis
sofware (SAS) and calibrations.

Planetary Science Archive
Giotto, Mars Express

ISO Data Archive XMM-Newton Integral SOC
Since December 1998 Science Archive Science Data Archive Rosetta, Venus Express
Since April 2002 Since July 2005 Smart-1, Huygens

Since March 2004

Herschel, Planck, GAIA, ... in the future




The XMM-Newton Science Archive (XSA)
http://Xmm.esac.esa.int/xsa/

* Provides access to XMM-Newton data,
associated data (eg optical images from the
source ID program) and sources catalogues

e Query possible on many observation, X-ray
source and processing parameters

« Allows for some interacting processing (spectra
and light curve extractions)






DARTS: Data Archives and
Transmission System

http://www.darts.isas.ac.|p/

o System for all japanese satellites
(excluding Hakucho) and including Suzaku

e Search by position, observation dates, etc
by mission. Quick look facilities

 Most advanced query forms are for
Suzaku and ASCA






ASI| Science Data Center (ASDC)

http://www.asdc.asl.it/

 Mainly dedicated to ASI involved missions
(BeppoSAX, AGILE, etc)

e Multi-mission archive (XMM, ROSAT,
Chandra, etc...)

o Offers multi-l services

— Data explorer to overlay various external
catalogues and images on the selected
observation

— Allows SED to be constructed







The ROSAT archive at MPE

http://www.Xray.mpe.mpq.de/rosat/archive/index.html

he MPE at Garching hosts a specific
database for the ROSAT satellite

— Search data sets by coordinates and
observation parameters

— Select sources from the various ROSAT
catalogues

— ROSAT specific software (eXsas)

— Tool to extract all-sky survey and pointed
observations images in various format






The Chandra X-Ray Center (CXC)

http://asc.harvard.edu/

Operated for NASA by the Smithsonian
Astrophysical Observatory

Provides Chandra specific software (CIAO) and
calibration files

Access to the Chandra source catalogue (CSCview)

Offers access to all the Chandra datasets using

Interfaces tailored for Chandra:

 ChaSeR: A java based tool and the main CDA Search and
Retrieve interface that provides access to all data products

« Web ChaSeR WEB based, less flexible and sophisticated than
Chaser

« Chandra Fast Image: quick access to images and event files









Multi | databases: Vizier

http://vizier.u-strasbg.fr/

 Catalogues only !

e Harbours 7504 catalogues, among which 531 contain
X-ray data (main stream catalogues, + many articles
tables)

« Search by position and constraints on any combination
of parameters common to the group of catalogues
searched

* Provides catalogue “ReadMe”, literature and footprints
« Catalogues extracts in VO tables, FITS, ASCII, etc..

 Has multiple clones for easy access






Multi | databases: XCat-DB

http://amwdb.u-strasbq.fr/2xmmi/

Tailored to the 2XMMI catalogue
XMM-Newton SSC interface

Provides access to catalogue and pipeline
products

Offers cross-correlations with archival
catalogues and true probabilities of
identifications (not just unqualified cross-
matches)

Complex gueries in expert mode






Multi | databases: LEDAS

LEicester Database and Archive Service)
http://ledas-www.star.le.ac.uk/

X-RAY DATA ARCHIVES: Online data archives for
ROSAT, Ginga, ASCA and XMM.

Both data archives and source catalogues (PPS
products)

CATALOGUES: 3000+ astronomical catalogues
searchable via ARNIES5, BLASTA and VIZIER.

IMAGES: Sky images from Digitized Sky Survey.






And of course the Virtual
Observatory

Usable with high level products (e.g. calibrated
Images, published catalogues) + local data

Many important sets of X-ray data are published
In the VO (e.g. Chandra images, most X-ray
catalogues)

VO tools, eg, Aladin, VOSpec, etc, offer
powerful tools to handle multi wavelength
Images and catalogues of X-ray sources.

More with Mark Allen on Thursday .....






Remote Chandra processing: Hera

Data processing facility provided by the HEASARC at the NASA Goddard
Space Flight Center for analyzing astronomical data files.

Provides all the preinstalled software packages, local disk space, and
computing resources needed to do general processing of FITS format data
files residing on the user's local computer, and to do advanced research
using the publicly available data from High Energy Astrophysics missions.

Different user-interfaces, command lines, GUI,

Fast link to X-ray archives + a cluster of Linux workstations

A similar facility is under development at ESAC



So what should | use ?

 Many similar data access points, seems that
there iIs duplication of effort, no ?

— Yes, indeed. Cloning is no longer needed for network
speed reasons in many cases. Scientific users can
get confused by the various interfaces.

— Yes and No. Agencies and institutes need to provide
a window on their data (visibility, tax payer, etc..)

— No. Many databases have specific flavours (content,
search tools) and their own specific range of
applications.



So what should | use ?

« As arule of (my) thumb:

— To download raw data and later process them, use
data creator access points (e.g. CXC for Chandra,
ESAC for XMM, HEASARC, etc)

— Best « multi-mission » data archive is probably
HEASARC

— See also MAST (STSci) for radio to UV ranges

— To search and cross-correlate catalogues, use Vizier,
specific data bases and VO.



The End



