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The XMM-Newton Survey Science Centre was selected by ESA to 
ensure that the scientific community can exploit XMM-Newton data 

Responsibilities :

Development of science analysis 
system (SAS)

Pipeline processing of all XMM-
Newton observations.

Follow-up/identification of the 
XMM-Newton serendipitous sky - 
the XID Programme

Compilation of the Serendipitous 
Source Catalogue.

XMM-Newton Survey Science Centre (SSC)
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3XMM-DR8
3 February 2000 – 30 November 2017 – made public 16th May 2018  
775153 detections, some sources up to 59 times
531454 unique sources
173208 sources with spectra and lightcurves
12256 clean extended sources

Covers
1089 sq.

deg of sky

Cross
correlation with
many catalogues

Rosen, Webb, 
et al. (2016)

http://xmmssc.irap.omp.eu
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http://xmmssc.irap.omp.eu/
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3XMM-DR8 – data proposed
332 columns of information including :
- Identifiers/coordinates
- Observation date/time and observing mode
- Exposure
  /background info
- Extent
- Counts/fluxes/rates
- Hardness ratios (HR)
- Maximum likelihood
- Quality flags
- Variability

Flux

Energy

Band 1
0.2-0.5 
keV

Band 2
0.5-1.0 
keV

Band 3
1.0-2.0 
keV

Band 4
2.0-4.5 
keV

Band 5
4.5-12.0 keV

Band 8
0.2-12.0 keV

Band 9 = 2+3+4
0.5-4.5 keV

HRi = Bandi+1 – Bandi

         Band
i+1

 + Band
i
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3XMM-DR7s
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1789 
observations

71951 
unique 
sources

11043 new 
sources w.r.t. 
DR7

Traulsen et 
al. 2019

Excellent to 
search for 
faint sources 
or long term 
variability
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3XMM-DR8
The catalogue is 
excellent for :

 - Quick access to 
data products 
(fluxes, spectra, 
images, etc)

 - Finding new 
objects

 - Population studies

 - Cross correlation 
for multi-λ studies

X-ray Astronomy 2019, Bologna, September 2019
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Variable sources are therefore a 
good way to identify compact objects

Investigation of 4330 point-like, good signal to noise sources with 
multiple pointings in 2XMM (Lin, Webb & Barret 2012)

Variable sources
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Variable sources

1.6 hr period

2.15 hr period

2 magnetic cataclysmic 
variables (CVs)

(Webb et al., 2018)

credit: M. A. Garlickk
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An intermediate mass black hole (HLX-1)

Adapted from Webb et al. (2017)

HLX-1 associated with ESO 243-49 at 
95 Mpc (Farrell, Webb et al. 2009, 
Nature; Wiersema, Farrell, Webb et al. 
2010)

Lx(max) =1.2 x 1042 erg s-1 (Godet, Barret, 
Webb et al. 2009)
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Long term variability : Low mass tidal disruption events
Lin et al. Nature Astronomy
(2018)

Modelling with optxagnf :

0.92 < a
*
 (spin) < 1.0           (D

L
=247 Mpc)

5.3 x 104 M
⊙
  < mass < 1.2 x 105  M

⊙
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Extreme tidal disruption event

Lin et al.
Nature Astronomy
(2017)

X-ray Astronomy 2019, Bologna, September 2019

New software 
coming online to 
search for long term 
variability in real 
time
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Short term variability
χ2 & frac. variability tests on detected sources with >100 counts

Some sources vary very rapidly (short γ-ray bursts/gravitational wave 
events, type I X-ray bursts, possible counterparts FRBs etc)

Distant (faint) sources may have few counts, all concentrated over a few 
seconds and not detected in a long observation

To exploit all data, search whole FOV on seconds timescales
2849 variable sources

New :  Short stellar flares

            Type I X-ray bursters

            Magnetar candidates

            AGN flares

(Pastor-Marazuela, Webb et al. sub)

X-ray Astronomy 2019, Bologna, September 2019
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Summary
Wide range of rare objects found in the 3XMM catalogue

New techniques to search for short and long term variability

New major version, 4XMM-DR9 and 4XMM-DR9s for 2019

Access the catalogue:
XMM-SSC webpages :http://xmmssc.irap.omp.eu
XSA  at ESA's XMM-Newton SOC : https://nxsa.esac.esa.int/ 

XCAT-DB at  : http://xcatdb.unistra.fr/3xmmdr8 

LEDAS at  : http://www.ledas.ac.uk/

Browse at HEASARC NASA GSFC : 

       http://heasarc.gsfc.nasa.gov/db-perl/W3Browse/w3browse.pl

The IRAP catalogue server XSA : http://xmm-catalog.irap.omp.eu/

X-ray Astronomy 2019, Bologna, September 2019

http://xmmssc.irap.omp.eu/
https://nxsa.esac.esa.int/
http://xcatdb.unistra.fr/3xmmdr5
http://www.ledas.ac.uk/
http://heasarc.gsfc.nasa.gov/db-perl/W3Browse/w3browse.pl
http://xmm-catalog.irap.omp.eu/
http://xmm.esac.esa.int/xsa/
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Backup slides

Backup slides
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3XMM-DR8

A source chosen at random
from those with >40 pointings
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3XMM-DR8

A source chosen at random
from those with >40 pointings

 

New XMM-Newton stacked catalogue for July (Traulsen et al. 2018)
- Improved signal to noise for stacked sources
- 71951 sources with up to 66 pointings per field, 7543 new sources
- a long-term light curve in all standard XMM-bands 
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3XMM-DR8

A source chosen at random
from those with >40 pointings

 

Highly variable sources may be :
- gravitational wave events - γ-ray bursts - cataclysmic variables
- tidal disruption events  - supernovae   - .....
- X-ray binary outbursts  - magnetars

New XMM-Newton stacked catalogue for July (Traulsen et al. 2018)
- Improved signal to noise for stacked sources
- 71951 sources with up to 66 pointings per field, 7543 new sources
- a long-term light curve in all standard XMM-bands 
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3XMM-DR7 – data quality

Astrometry

• Cross-match with latest 
version of SDSS quasars 
catalogue

• Comparison between 
2XMM-DR3 and 3XMM-DR7
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IRAP catalogue server
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SUSS 3.0
Field of view coincides with 3XMM FOV

6,880,116 detections

4,751,899 unique sources

867,022 have multiple entries

Visible (U, B and V) and UV (UVW1, UVM2 and UVW2)

Detections down to AB magnitude:                      FWHM ('')

UVW2~  23.0                                                                 1.98
UVM2~  24.1                                                                  1.8
UVW1~   24.8                                                                 2.0
U ~          25.2                                                                1.55   
B ~          24.0                                                                1.39
V ~          23.4                                                                1.38            
  (Page et al. 2012)
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