
The XMM-Newton source 
catalogue  

3XMM-DR8 and 4XMM

Mickael Coriat 
On behalf of: 

Natalie Webb, Filippos Koliopanos, Maïte Ceballos, 
the XMM-SSC and SOC

 1
Treasures Hidden in HE catalogues 

22 - 24 May 2018, IRAP



 2
Treasures Hidden in HE catalogues 

22 - 24 May 2018, IRAP

3XMM-DR8

• Made public 16 May 2018 

• Regular incremental version of 3XMM 

• Observing period: Feb. 2000- Dec. 2017

Covers 1089 deg2 of sky
• 775 000 detections 

• 530 000 unique sources (some observed 59 times) 

• 173 000 sources with light curves and spectra 

• 12 000 extended sources 

• Cross-correlations with 228 external catalogues 3XMM paper:  
Rosen, Webb et al. 2016



 3
Treasures Hidden in HE catalogues 

22 - 24 May 2018, IRAP

Detections association



 4
Treasures Hidden in HE catalogues 

22 - 24 May 2018, IRAP

3XMM-DR8

• Made public 16 May 2018 

• Regular incremental version of 3XMM 

• Observing period: Feb. 2000- Dec. 2017

Covers 1089 deg2 of sky

3XMM paper:  
Rosen, Webb et al. 2016

• 775 000 detections 

• 530 000 unique sources (some observed 59 times) 

• 173 000 sources with light curves and spectra 

• 12 000 extended sources 

• Cross-correlations with 228 external catalogues



 5
Treasures Hidden in HE catalogues 

22 - 24 May 2018, IRAP

A source chosen at random from those with > 40 pointings

In 3XMM-DR8, the median flux : 

~ 1.9 × 10-14 erg cm-2 s-1  (0.2 - 12.0 keV) 

~23% sources fluxes <1×10-14 erg cm-2 s-1  (0.2 - 12.0 keV) 

5934 sources variable (       < 1×10-5) �2
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Band 9 = 2+3+4 
0.5-4.5 keV

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)
Flux

Energy

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

HRi =
Bandi+1 � Bandi
Bandi+1 + Bandi
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Data proposed
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Astrometry

• Cross-match with latest version of 
SDSS quasars catalogue

• Comparison between 2XMM-DR3 
and 3XMM-DR8
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Web-based user interfaces
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Web-based user interfaces

+ LEDAS, HEASARC…
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3XMM-DR8 uses

The catalogue and associated web services are excellent for : 

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

 - Cross-correlations for multi-wavelength studies 

 - Population studies 

 - Finding new objects 
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2 magnetic cataclysmic variables

1.6hr period 

2.5hr period 

(Webb et al. in press.)
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• Pspin= 1.20 s, Porb = 30.5 h 

• In glob. cluster B091D (M 31) 

• Slowest glob. cluster pulsar 

• Accretes up to 30 % Ledd 

• Dynamically formed system

 X-ray pulsar 
3XMM J004301.4+413017

Esposito et al. 2016,  
Zolotukhin et al. 2016
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Extreme tidal disruption 
event 

Lin et al., Nature 2017
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• ~8” from nucleus of ESO 243-49  

• Lx=1.1x1042 erg s-1 (0.2-10.0 keV) 

• Spectral analysis + modelling  

=> black hole with mass ~ 104 M⊙

HLX-1

Farrell et al., Nat. 2009

Best IMBH candidate 
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• Anticipated for 2019 

• Full re-reduction of all data (~10700 obs.) 

• Manual source-level screening will be a huge task… 

• … But feasible in ~3 weeks if 10 persons screen ~50-100 obs/day 

Next major release: 4XMM
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Why 4XMM?

• Last re-reduction of all data was in 2012 (and associated release in 2013) 

• Previously : 1XMM – 2003, 2XMM – 2007  

• Improvement in software and calibration 

• Some changes since 3XMM: 

‣ Source spectra and light curves created for pn Timing mode data 

‣ pn Small Window mode now used for source detection, spectra & light curve  

‣ Binning of MOS spectra changed from 15eV to 5eV  

‣ Observations of solar system objects processed such that X-rays images and 
spectra correctly refer to the moving target 
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Why 4XMM?
• Some changes since 3XMM (continued): 

‣ Improvements in pile-up diagnostic for EPIC sources 

‣ Additional CTI, PHA and energy resolution corrections for EPIC-pn 

‣ Improved astrometry calibration etc..

• Variability between observations in catalogue 

• Added variability analysis (see e.g. Inés Pastor’s poster) 

• Improved source flagging 

• Sky exposure for population studies 

• What else ?

New diagnostics and informations



Please, bear with us!




