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XMM-Newton catalog
XMM-Newton is X-ray observatory by ESA 
launched in Dec 1999

Large FOV: ~70 sources / pointing (very 
prospective for serendipitous science)

3XMM-DR5 (arXiv:1504.07051) is the largest X-ray 
source catalog ever created: 2.5% of the sky, 
560k detections, 400k sources (credit: XMM 
Science Survey Center)



Motivation for the new catalog app

I was main responsible for the 3XMM-DR5 catalog 
compilation

Old XMM-Newton catalog webpages: expensive to 
take over

Wealth of high level science products by the 
community (XMM SSC) but without convenient access

Time cost comparable to reimplementing improved 
version from scratch

Unlimited source of a manpower as an experiment: 
why not trying it?
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before
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Legacy
Reincarnation of the world reference exoplanet 
database, http://exoplanet.eu

http://exoplanet.eu
http://exoplanet.eu


Technology stack

RDMBS: PostgreSQL

Application language: Python

Web framework: Django



SAMP in a browser

AstroTools library: http://goo.gl/zyF0id

http://goo.gl/zyF0id
http://goo.gl/zyF0id


X-ray spectral fitting

Web implementation of a complex thing: source, 
background, RMF, ARF

Wrapper over Sherpa

Powered by Xspec



X-ray spectral fitting



Query language

Boolean expressions instead of endless forms 
(think Google) + SIMBAD resolver



All-time XMM-Newton 
photon database

100 billion photons – that’s all photons ever registered 
by the XMM-Newton for 15 years

JS9 to access combined images

Events extraction and barycentering

Bringing (python) codes to the data

“Give me all photons from neutron stars”



All-time XMM-Newton 
photon database



More batteries

Web sessions (personalization)

Name resolver

JavaScript diagrams (jQuery, Angular)

Aladin Lite by CDS

JS9

Java WebStart of Aladin and TOPCAT



Technical essentials

120k of X-ray spectra

7500 observations (event lists)

~1 TB data volume (7k euro infrastructure)

We took existing SSC data products available publicly 
in the ESA’s XMM archive and just organized “scientific” 
access to them, so that researchers from other 
domains can do quick-look science on the web



New development model

High-level full-time employed IT engineers a.k.a. 
volunteers

Coordination through Bitbucket (git)

New type of citizen science? Unlimited source of free 
manpower?



New development model

Project duration: ~1.5 yr

My time: 5% FTE

Volunteers time: up to 3-4 months FTE

This team is so far unique, but there are much more 
citizen science enthusiasts!



Citizen scientists

Alexey Sergeev, 
deputy VP at Mail.RU, 
Moscow – design, 
artwork



Citizen scientists

Askar Timirgazin, 
programmer at Ontico, St 
Petersburg – front-end, 
JavaScript



Citizen scientists

Maxim Chernyshov, 
programmer at ?, 
Vladivostok –           
back-end, Python



Science cases 
(after few months of operation)

Low-luminosity AGN

New cataclysmic variables

Discovery of the 1st non-recycled pulsar (pulsar factory)

Discovery of a cooling neutron star

Tidal disruption events

Population of hyper-luminous X-ray sources



Ask for the demo, let’s discover 
something at the coffee break!

http://xmm-catalog.irap.omp.eu

http://xmm-catalog.irap.omp.eu
http://xmm-catalog.irap.omp.eu


2nd known cooling neutron star



Tidal Disruption Events



1st pulsar in ... Andromeda
1st non-recycled pulsar: too slow rotation for such 
intensive accretion (P = 1.2 sec, L_X = 1e38)
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Credits

N. Webb (PM of the XMM SSC) – hardware

M. Bachetti, N. Sartore, I. Chilingarian, M. Pshirkov – 
research collaboration



Future

Wealth of research to be published

Tens of new pulsars in these data

eRosita all-sky X-ray catalog

Chandra? Swift?

...but the author is on the verge of leaving astronomy



Lessons learnt

Source catalog = table of contents of the archive 
(which means pipeline and archive teams should be the 
same!)

Interoperable data and software is a must

All-time (initially heterogeneous) observations should be 
seen as a single event list

Bringing code to the data (yet manually) matters

Big archives should provide quick-look science tools on  
the web



Message to take away

http://xmm-catalog.irap.omp.eu is a new archive model 
where prominent discoveries can be made online 

X-ray data (photon lists, source/background spectra, 
RMFs, ARFs, timeseries) and tools (Sherpa, JS9, Aladin 
Lite, TOPCAT) form powerful analysis environment and 
finally help reach research synergy

Tiny motivated team of IT professionals (a.k.a. citizen 
scientists) can create extraordinary projects

http://xmm-catalog.irap.omp.eu
http://xmm-catalog.irap.omp.eu

