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Catalogues

Most observatories now provide some form of catalogue of detections/sources

Catalogues are useful for :

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

- Population studies

- Cross correlation for multi-wavelength studies

They cover all wavelengths and contain a variety of information

Existing catalogues at : http://vizier.u-strasbqg.fr/viz-bin/VizieR
- 25839 catalogues

Any one catalogue is usually provided in >1 format
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Catalogue formats

Catalogues are often provided in tabular form (fits, csv, text)

These tabular forms can be manipulated with :

- sgl scripts

- ftools

- excel (or similar) o5
- dedicated software such as Topcat/Stilts

- scripts (python, c, idl, ....)

- many other things !

Often online tools to use to access and visualise data

Allows you to have complete freedom to access all aspects of the catalogue
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Inside the catalogues

In general : unique identification of each detection
position of detection
error on position
source extension
time/date of observation
measure of the quality of the detection
measure of flux/magnitude in one or several bands
error on the flux/magnitude

Can also include :
- unique source identification

- spectral/timing products ...and many other
- measure of the spectra/variability products !
- Images

- tentative source identification
- observing conditions
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XMM-Newton catalogues

e EPIC X-ray detection catalogue — latest version, 4AXMM-DR14 (July 2024)

e EPIC X-ray stacked source catalogue - latest version, 4XMM-DR14s (Jul. ‘24)
e OM UV & optical catalogue — latest version, SUSS6.2 (October 2023)

® EPIC pn slew survey — latest version, XMMSL3 (February 2025)

But also :

® Upper limit servers (FLIX & HILIGT & RapidXMM) http://flix.irap.omp.eu/
https://xmmuls.esac.esa.int/upperlimitserver/ &

¢ VValue added products (classifications (X-ray + optical), spectral fits, redshift,
optical variability, ...) http://xmm-ssc.irap.omp.eu/xmmz2athena/

® Transient alerts http://flix.irap.omp.eu/stonks

And many servers to access the data :
http://xmmssc.irap.omp.eu/ https://xcatdb.unistra.fr/
https://nxsa.esac.esa.int/nxsa-web/#search

https://xmmssc.aip.de/query/
https://heasarc.gsfc.nasa.gov/W3Browse/xmm-newton/xmmssc.html

http://xmm-catalog.irap.omp.eu/
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4XMM-DR14 data and bands

336 columns of information including :
- ldentifiers/coordinates
- Observation date/time and observing mode

- Exposure
/background info  Flux Band 8
- Extent 0.2-12.0 keV >
«— Band 9 =2+43+4_
- Counts/fluxes/rates 0.5-4.5 keV

- Hardness ratios (HR)
- Maximum likelihood

@
N
o

' Band 2 :
- Quality flags keV 0.5-1.0 '
T keV Band 3 :
- Variability _ B : :
_ keV 2. ' Band 5 ,
HRi = Bandm - chdi k : 4.5-12.0 ke V!

-Bdndm + Bdndi
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4XMM-DR14 data

1035832 detections, 692109 sources

372313 (36%) with spectra & lightcurves
<90 detections/source

Release: 9™ July 2024

http://Xxmmssc.irap.omp.eu
O XMM-Newton
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4XMM-DR14s data 4@’|Q|M_mm

Catalogue of sources from stacking data

349 columns of information with similar information to the detection catalogue :
- ldentifiers/coordinates

- Observation date/time and observing mode

- Exposure /background info

- Extent

- Counts/fluxes/rates

- Hardness ratios (HR)

- Maximum likelihood

- Quality flags

- Variability (per band)

Additional stack specific information :

- Number of exposures per source and for the source detection
- image coordinates & offsets needed for stacking
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4XMM-DR14s

10336 observations
1751 stacks

<2.8 Ms per stack
427522 sources

~16% new sources wrt

4XMM-DR14

(Traulsen et al. 2020)

http://Xxmmssc.irap.omp.eu
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Other AXMM-DR14 products

4 ¢ MM-DR14s

<

e Catalogue (FITS & CSV) + slim (source) version of detection catalogue
® Spectra, lightcurves, images, multi-wavelength counterparts

® SQL scripts to read catalogue

e | ist of all observations as fits/text

e Multi-Order-Coverage maps (MOCs), per observation & per catalogue
® Flux maps per observation (counts and rates)

e Spectral Energy Distributions (SEDs)

e FLIX sensitivity estimator http://flix.irap.omp.eu

e Extensive User Guide with plots showing detections, flux limits, etc

e + all the products present in the XMM-Newton Science Archive (and
elsewhere!)

http://xmmssc.irap.omp.eu
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® Obtain data & catalogue values |
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FLIX sensitivity estimator i DR

4 € MM-DR 148

<
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Sensitivity Estimator d ete Ct | on
el < C A Notsecure | Flixirap.omp.eu/results?pos=23h57m14.9285%20%2056d43m38.3016s < v 0O O (E&\E

= D i wsene
O/ SENSITIVITY ESTIMATOR p 23h57m14.928s 56d43m38.3016s CALCULATE £ setings

Y HOME it WEB SERVICES 0 pocs A LINKS i ABOUT
Or upload a file with a list of coordinates

Choose file No file chosen UPLOAD

Query coordinates: 23h57m14.928s +56d43m38.3016s
Detection maximum likelihood threshold: 10
Radius of circle for flux estimation: 30"
Nearest sources in XMM catalogue: 205535103010018 (88.12")
205535103010017 (125.83")
i 205535103010019 (135.14")
£} HOME it WEB SERVICES DOCS M Links

205535103010032 (224.88")
205535103010005 (234.0%)
205535103010012 (245.67")

Average detection threshold - band 8: 1.9e-14 erglcm2is
N EWS WE B S ITE c Average encircled flux - band 8: 5.4e-14 erglcm2is
This website provides expt
. sensitivity estimator for Xi
03 New version of FLIX available! Changes include: by the XMM-Newton Surve i o i
Apr 2023 « performance improvements (processing time divided by 2) i ——r Observations of this field at different epochs Download full results as: FITS
Axis Offset Exposure Detection Threshold - band 8 Encircled Flux - band 8
Obsid Date Obs (arcmin) Instrument Filter (sec) (erg/cm2is) (erglcm2ls)
(] (] 0553510301 2008-06-21 0.0 M1 Medium 11968 2.12e-14 8.13e-14 £ 1.36e-14
tt p » // I X " I ra p L] O p L] u / M2 Medium 18112 1.98e-14 5.58e-14 + 1.14e-14 More bands
PN Medium 4752 1.57e-14 2.46e-14 + 8.33e-15
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XMMSL3 data

Catalogue of pn detections made during slews between observations
99 columns of information with only 2 bands (0.2-2.0 & 2.0-12.0 keV) + full band:
- ldentifiers/coordinates

- Observation date/time and observing mode
- Exposure /background info

- Extent

- Counts/fluxes/rates

- Hardness ratios (HR)

- Maximum likelihood

- Quality flags

- Variability

Additional slew specific information :

- Source identification (where possible)
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XMMSL3 data

® Period : August 2001-August 2023 (Saxton et al. 2008)
® 140735 detections (68383 new detections)
® 25695 flagged (18%), mostly high background

® Released 19th February 2025

led

000

2000
1000

500

gsfsfom2

~a
(=)
(=]

100

a0

20

FLUY_B8_rmasx f (10E-12)er

10

0.5

©  XMM-Newton Natalie Webb 14
QO ACME Workshop on Swift & XMM-Newton data analysis, Oct. 2025



SUSS 6.2

OM catalogue (ultra-violet: UVW2, UVM2, UVWL1 + optical: U, B, V) of detections
116 columns of information:
- ldentifiers/coordinates

- Observation date/time in separate fl|e|OM effective area

- Extent 0.004 F E
- Fluxes, rates & AB magnitudes -
- Source significance 0.003 E
- Quality flags N :

_:5{_

- Detection in stacked image: oo -
- Whether fast data exists K

0.001 £
0.000 e S e N e
100 200 300 400 500 600 700  80C
1117
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SUSS 6.2

9.9 million detections, 6.7 million sources
1.2 million sources with multiple obs.
Data up to November 2022

Release: 17" Oct. 2023

(Page et al. 2012)
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5XMM XMWATHEN@

X 1064151, 44095342 4XMMs J064123.0+094327 \XMM-Newion
2 SURVEY SCIENCE CENTRE
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spectrum
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This project has received funding from the European Union’s Horizon 2020
R L, programme under grant agreement No 101004168
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® 1: AGN
® 1: quasar
® 1: star

XMM2ATHENA)

Extended source

Galactic X-ray binary

: Extragalactic X-ray binary
: Cataclysmic Variable
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5XMM @

® Re-reprocessed all 17199 observations ready for production of 5XMM
® Catalogue simplified, one single stacked catalogue, with ~441 columns
® To include :

- OM + multi-wavelength counterparts

- upper limits

- long-term variablility information + OM variability

- spectral fits

- classifications

- photometric redshifts
® Expected for June 2026

E This project has received funding from the European Union’s Horizon 2020
t_bm programme under grant agreement No 101004168
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Topcat - Tool for Operations on Catalogues And Tables

* Allows to view table and meta-data

* Perform statistics on data

* Create plots of data

* Match/concatenate tables

* Perform functions (conversions, arithmetic, format change, ...)
* Use virtual observatory data/software

* Link several virtual observatory services together

Please also download for this session :
* SUSS 6.2 https://www.cosmos.esa.int/web/xmm-newton/xsa#download

« 4AXMM-DR14s : https://xmmssc.aip.de/cms/catalogues/4xmm-drl4s/
 XMM-Newton Natalie Webb
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https://www.cosmos.esa.int/web/xmm-newton/xsa#download
https://xmmssc.aip.de/cms/catalogues/4xmm-dr14s/

Using Topcat to manipulate the XMM catalogues

* Use the XMM-Newton catalogues to find clean objects with X-ray lightcurves
that may be compact objects

Hints
e Accreting compact objects often have high Fx/Fopt ratios
* They can be strongly variable

A Star A Syln A BHB
[ ¥ OV w | TSyl w | ¥ Bstr
E'IPrSt E'IS:{E i ] E'Iul’-“sr
*VrSt *LIN #*rPsr
® FISt ®Blg ® NS ¥
* 050 # MGR v
L] L] A L]
) _':_}' ) E_*NGN ) E_*C'\" .* L
o E o *.
= Yi0v & * = " = * #i
L v :
o o o
—f [ ] 'E.n — —[ %
. =, P
%g *. » Qtﬂ * . *
" e =" ¢
R R 17T M i '...ﬂ ieisal |=__ L. -1 yararwbrrr el e ol el 1 1 - ..*.... vt ol PO
107" 107 107 0 10 20 107" 107 107 0 10 20 107" 107"
F__ (erg s7' ¢cm™) Percentage (%) F_.. (erg s7' cm™?) Percentage (%) F_. (erg s7' cm™) Percentage (%)
(a) Stars (b) AGN (¢) Compact objects
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Find compact objects with X-ray lightcurves

* Retrieve 4XMM-DR14
http://xmmssc.irap.omp.eu/Catalogue/4AXMM-DR14/4AXMM_DR14.html and
SUSS 6.2 https://www.cosmos.esa.int/web/xmm- newton/xsa#download

XMM Newtion Natalie Webb
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Find compact objects with X-ray lightcurves

* Retrieve 4XMM-DR14 : @i
http://xmmssc.irap.omp.eu/Catalogue/4AXMM-DR14/4AXMM_DR14.html and
SUSS 6.2 https://www.cosmos.esa.int/web/xmm- newton/xsa#download

* Cross-match 4AXMM-DR14 and SUSS 6.2 using POSERR, common to both

e Use a 20 radius = 2*1.0714*POSERR atch Tables 2 @ a
e There are 205377 matches TR G
* Create a new column in this new table — click right| [io e <o i eror =
Scale: |2.1428 ||arcsec |v|
e Use EP_8 FLUX/V_AB FLUX
* Use Clean Optlcal Sources Table: |4: XMM-OM-SUSS 6. 2.fits |v| —
V_QUALITY_ FLAG ST== »FFFFFFFFFFFFF » "o = e
» Use clean X-ray sources : SUM_FLAG==0 e =
* Create a new subset with these criteria : = |
Window Help Error column: POSERR w | |arcsec - B
f(z) x _:u:phu;Rrw: n: |Best match for each Table 1 row |v|:
Iz‘ Subset Name: [Comp. obj. candidated ~| e ptﬁc s dgd gésé' B
Expre |F Fopt=10 && TSERIES && W QUALITY FLAG ST=="FFFFFFFFFFFFF" && SUM FLAG==0 E hs eeded g %
O XMM-Newton Natalie Webb Z5
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http://xmmssc.irap.omp.eu/Catalogue/4XMM-DR14/4XMM_DR14.html
https://www.cosmos.esa.int/web/xmm-newton/xsa#download

Finding compact objects with X-ray spectra/lightcurves

* Plot new subset in Hammer-Aitoff projection:
* Choose one In SUE LK

| Window Layers Subsets Plot Export Help
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Finding clean point like sources in extended emission

* Cross-match 4AXMM-DR14 with the slew catalogue that you can
retrieve here :

http://xmmssc.irap.omp.eu/Catalogue/ XMMSL3/XMMSL3.html

. XMMNewion Natalie Webb 25


http://xmmssc.irap.omp.eu/Catalogue/XMMSL3/XMMSL3.html

Finding clean point like sources in extended emission

* Cross-match 4AXMM-DR14 with the slew catalogue that you can
retrieve here :

http://xmmssc.irap.omp.eu/Catalogue/ XMMSL3/XMMSL3.html

. Use a 20 radius, but here use RADEC_ERR which is common to x5 ix
both catalogues & is 10

e Select a subsample using the slew (with poorer resolution)
EXT_B8 > 6 (extended emission) with
VAL _FLAG==»CLEAN_SAMPLE » and 4XMM-DR14
EP_EXTENT<6 (point-like source) with the SUM_FLAG==0

* |dentify the nature of the source in the centre of the aitoff projection
(galactic view sky system and equatorial data sky system) using
the slew catalogue

* Check the source nature through ESASKy — what is the object ?

'\ XMM-Newton Natalie Webb 26
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http://xmmssc.irap.omp.eu/Catalogue/XMMSL3/XMMSL3.html

Find a clean source with >70 pointings & plot lightcurve

* Retrieve the 4XMM-DR14s catalogue here :
https://xmmssc.aip.de/cms/catalogues/4xmm-drl4s/

 XMM-Newton Natalie Webb
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https://xmmssc.aip.de/cms/catalogues/4xmm-dr14s/

Find a clean source with >70 pointings & plot lightcurve

* Retrieve the 4XMM-DR14s catalogue here :
https://xmmssc.aip.de/cms/catalogues/4xmm-drl4s/

* Sort the column N_CONTRIB to find sources with >70 pointings

 Choose one source and create a subset of all clean detections
(STACK_ FLAG==0) using the SRCID

* Plot the EP_FLUX (band 8) and EP_FLUX ERR (use the form +) as a functior
of time with the Topcat plotting tool
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https://xmmssc.aip.de/cms/catalogues/4xmm-dr14s/

Using the online data archives

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

Provide a 4XMM-DR 14 source hame or do a cone search
e.g.J133129.6+110755

or:cone('133129.6+1107 5%, '1deg’)

or search categories of sources (CVs, ULXs, ...)

Visualise : Image (XMM and other catalogues)
Source parameters (flux in different bands, date obs., ...
Fit spectrum
Visudlise/extract lightcurve
Cross correlate with other catalogues

S\ XMM-Newton Natalie Webb

EEEEEEEEEEEEEEEEEEE

o0 ACME Workshop on Swift & XMM-Newton data analysis, Oct. 2025


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

Topcat - plot the 4AXMM-DR14 catalogue

How many defectfions in AXMM-DRT4 7?

How many unigue sources in AXMM-DR 14 ?

What is the mean number of detections of a source ?
What is the maximum number of detections of a source 7?
Plot the whole catalogue in a Hammer-Aitoff projection :

Locate a source 27>
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