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The project (XMMFITCAT)

« ESA (PRODEX) funded project carried out by the
X-ray group at NOA in collaboration with the XMM-
Newton Survey Science Centre (XMM SSC) in the
University of Leicester.

* Goal: Use the spectral data from the XMM-Newton
Serendipitous source catalogue (latest version
3XMM-DR4) to construct a database of spectral-
fitting results.

— Construct samples of X-ray sources according to
spectral properties.

— Pinpoint “peculiar’ sources.

— Get X-ray properties of samples selected at other

wavelengths.
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3XMM-DR4 spectral data

« 3XMM-DR4 is the largest catalogue of X-ray sources
built to date. Photometric information for more than
500,000 detections of ~ 370,000 sources.

« 3IXMM-DR4 also contains pipeline extracted spectra
and acillary matrices for detections with EPIC net
(background subtracted) counts > 100 counts in 0.2-
12 keV: 120,000 detections, ~ 85,000 unique
sources.

« XMMFITCAT: only 3XMM-DR4 spectra with > 50 cts
In 0.5-10 keV per instrument and exposure.

>114,000 detections, ~78,000 unique sources
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Spectral models

« The aim of the database is not to find the “best-fit
model” (limited number of models), but to obtain a
representation of the spectral shape as good as
possible.

« Six models implemented (most commonly observed
spectral shapes), and three energy bands defined.

3XMMDR4 XMMFITCAT
bands bands
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Spectral models

« Simple models are applied to all detections:
— Absorbed power-law in Full, Hard, and Soft bands: T,

Ny, Norm

— Absorbed thermal model in Full and Soft bands: N,
KT, Norm

— Absorbed black-body model in Soft band: N, kT,
Norm.

 Complex models are applied if EPIC counts > 500 counts,
and only in the Full band.

— Thermal plus power-law: N, kT, Norm1, N,;,, I', Norm2
— Black-body plus power-law: N, kT, Norm1, I"', Norm2
— Double power-law: N.,,, I'1, Norm1, N,, I'2, Norm2

X-ray Universe 2014 Dublin, 16th-19th June 2014



WAPO | WAMEKAL
WABB WAMEKALPO
WAPOPO WABBPO
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Automated fitting

« Each detection fitted separately -> spectral-fitting
results for each detection, not for each source.

« All models are applied to all detections (depending on
number of counts).

* For each model, best-fit parameters and errors are
computed (90% level); and fluxes and errors (90%
level, in each XMMFITCAT energy band); an
estimate of goodness of fit.
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Automated fitting - Goodness of fit

e Xspec 12.7.1, C-stat = no goodness of fit.

e Goodness: performs a number of simulations
and returns the percentage of simulations that
gives a lower value of the statistic. As a guide
to the user: acceptable fit if goodness <
50%, preferred model: the simplest one
with the lowest goodness value.

 Also provided 2 as a test statistic, when
using C-stat as fit statistic (goodness < 50 <
. < 1.5).
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XMMFITCAT

* Output: one row for each source detection, and 214

columns containing information about the observation, a

summary of the spectra-fitting, and spectral-fitting results

for each spectral model applied (best-fit parameters and

errors, fluxes, and goodness of fit)

« ~ 18% of sources: multiple observations with spectra:
spectral variability studies.

IAUNAME

3XMMJ000548.6+200150
3XMMJ000548.8+200627
3XMMJ000548.8+200627
3XMMJ000548.8+200627
3XMMJ000548.7+201513
3XMMJ000548.8+200627
3XMMJ000549.5+201308
3XMMJ000549.5+201308
3XMMJ000549.5+201308
3XMMJ000549.5+201308
3XMMJ000550.0-344757
3XMMJ000550.4-343742
3XMMJ000550.7+201716
3XMMJ000550.7+201716
3XMMJ000550.7+201716
BXMMINOOSS0. 7+201716

DETID
1833
1836
1837
1838
1839
1840
1845
1846
1848
1849
1855
1861
1864
1865
1866
1867

SRCID
19268
7186
7186
7186
13087
7186
7101
7101
7101
7101
18222
33310
7812
7812
7812
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0BS_ID
0600540501
0101040101
0600540601
0306870101
0600540601
0600540501
0600540601
0306870101
0101040101
0600540501
0404910101
0404910101
0306870101
0101040101
0600540601
NANNS540501

SRC_NUM SRC_HEX |SC_RA

65
14
9
7
104
9
10
4
11
8
15
18
14
17
33
31

0041
000E
0009
0007
0068
0009
000A
0004
000B
0008
000F
0012
000E
0011
0021
001F

1.
.45339
.45339
.45339
.4532

.45339
.45629
.45629
.45629
.45629
.4585

.46033
.46166
.46166
.46166
.46166

e I I S S I S S S S S S I S R S ST =

45289

SC_DEC

20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
-34.
-34.
20.
20.
20.
20.

03057
10758
10758
10758
25367
10758
21902
21902
21902
21902
79917
6285

28797
28797
28797
28797

T_COUNTS

59.
96.
580.
255.
79.
422.
668.
390.
164.
519.
95.
87.
236.
110.
282.
123.

16699
23369
6626

86811
26334
29079
22002
1877

87083
88876
76618
80419
87845
29757
75284
73808

H_COUNTS
-99.
-99.

139.
70.
50.

100.

179.

103.

84521
98639
03315
01115
17344
21101

-99.

108.

72877

-99.
-99.

112.

47384

-99.

142.

51.

658
90408
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S_COUNTS

-99.

80.
437.
181.
-99.
320.
484.
284.
124.
406.

64.

62.
121.

68.
138.

12826
29176
71661

50835
68514
48779
67539
54006
51116
66844
87379
56283
45195

GNH

OOOOOOOOOOOOOOOO

.03516
.03564
.03564
.03563
.03649
.03564
.03628
.03628
.03628
.03628
.01318
.01329
.03665
.03665
.03665

A_

!
]
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XMMFITCAT

* Output: one row for each source detection, and 214
columns containing information about the observation, a
summary of the spectra-fitting, and spectral-fitting results
for each spectral model applied (best-fit parameters and
errors, fluxes, and goodness of fit)

« ~ 18% of sources: multiple observations with spectra:
spectral variability studies.

3XMM-DR4

IAUNAME SRCID OBS_ID SRC_NUM SRC_HEX b _COUNTS H_COUNTS S_COUNTS GNH A_FIT P_MODEL
2 19268 (0600540501 65 0041 1. 59.16699 -99. -99. 0.03516 4 1
48.8+200627 1836 7186 (0101040101 14 Q00E 1.45339 96.23369 -99. 80.12826 0.03564 B3 0

1837 7186 0600540601 9 0009 1.45339 Q758 580.6626 139.84521 437.29176 0.03564 [2] 0

1838 7186 (0306870101 7 0007 1.45339 20 3 255.86811 70.98639 181.71661 0.03563 V) 0

MMJOOOS48.7+201513 1839 13087 0600540601 104 0068 1.4532 20.2536 79.26334 50.03315 -99. 0.03649 @ 0
BXMMJ000548.84+200627 1840 7186 0600540501 9 0009 1.45339 20.10758 422.29079 100.01115 320.50835 0.03564 [2] 0
1845 7101 0600540601 10 000A 1.45629 20.21902 668.22002 179.17344 484.68514 0.03628 ™ 0

XMMJ000549.5+201308 1846 7101 (0306870101 4 0004 1.45629 20.21902 8 390.1877 103.21101 284.48779 0.03628 ™ 0
XMMJ000549.5+201308 1848 7101 (0101040101 11 (Q00B 1.45629 20.2190 164.87083 -99. 124.67539 0.03628 @ 0
1849 7101 0600540501 8 0008 1.45629 20.219¢ 519.88876 108.72877 406.54006 0.03628 ™ 0

11000550.0-344757 1855 18222 0404910101 15 Q00F 1.4585 -34 . 95.76618 =99. 64.51116 0.01318 @ 0
R0550.4-343742 1861 33310 0404910101 18 0012 1.46033 85 87.80419 -99. 62.66844 0.01329 = 0

0 7+201716 1864 7812 (0306870101 14 Q00E 1.46166 .28797 236.87845 112.47384 121.87379 0.03665 V) 0

. 1865 7812 0101040101 17 0011 1.45 g 20.28797 110.29757 -99. 68.56283 0.03665 @ 1

3XMMJ000550.7+20 7812 0600540601 33 ~46166 20.28797 282.75284 142.658 138.45195 0.03665 [2] 0

BXMMINOOSS0. 7+201716 § 1.46166 20.28797 123.73808 51.90408 0. V) 0

X-ray Universe 2014 Dublln “16th-19th June 2014




XMMFITCAT

* Output: one row for each source detection, and 214
columns containing information about the observation, a
summary of the spectra-fitting, and spectral-fitting results
for each spectral model applied (best-fit parameters and
errors, fluxes, and goodness of fit)

« ~ 18% of sources: multiple observations with spectra:

spectral variability studies.
Fit summary

IAUNAME DETID  SRCID OBS_ID SRC_NUM SRC_HEX SC_RA SC_DEC T_COUNTS H_COUNTS S_COUNTS GNH FIT P_MODH
3XMMJO00548.6+200150 1833 19268 (0600540501 65 0041 1.45289 20.03057 59.16699 -99. -99. 0 @ 1
3XMMJ000548.84+200627 1836 7186 (0101040101 14 Q00E 1.45339 20.10758 96.23369 -99. 80.12826 0. B3 0
3XMMJ000548.8+200627 1837 7186 0600540601 9 0009 1.45339 20.10758 580.6626 139.84521 437.29176 0. @ 0
3XMMJ000548.84+200627 1838 7186 0306870101 7 0007 1.45339 20.10758 255.86811 70.98639 181.71661 0. V) 0
3XMMJ000548.7+201513 1839 13087 0600540601 104 0068 1.4532 20.25367 79.26334 50.03315 -99. 0. @ 0
3XMMJ000548.8+200627 1840 7186 (0600540501 9 0009 1.45339 20.10758 422.29079 100.01115 320.50835 0. @ 0
3XMMJ000549.5+201308 1845 7101 0600540601 10 000A 1.45629 20.21902 668.22002 179.17344 484.68514 0. @ 0
3XMMJ000549.5+201308 1846 7101 (0306870101 4 0004 1.45629 20.21902 390.1877 103.21101 284.48779 0. @ 0
3XMMJ000549.5+201308 1848 7101 (0101040101 11 (Q00B 1.45629 20.21902 164.87083 -99. 124.67539 0. @ 0
3XMMJ000549.5+201308 1849 7101 0600540501 8 0008 1.45629 20.21902 519.88876 108.72877 406.54006 0. @ 0
3XMMJ000550.0-344757 1855 18222 0404910101 15 Q00F 1.4585 -34.79917 95.76618 -99. 64.51116 0. @ 0
3XMMJ000550.4-343742 1861 33310 0404910101 18 0012 1.46033 =-34.6285 87.80419 -99. 62.66844 0. = 0
3XMMJ000550.7+201716 1864 7812 (0306870101 14 000E 1.46166 20.28797 236.87845 112.47384 121.87379 0. V) !
3XMMJ000550.7+201716 1865 7812 0101040101 17 0011 1.46166 20.28797 110.29757 -99. 68.56283 0. @

3XMMJ000550.7+201716 1866 7812 0600540601 33 0021 1.46166 20.28797 282.75284 142.658 138.45195 0. @

BXMMINOOSS0. 7+201716 1867 812 NANNS40501 31 001F 1.46166 20.28797 123.73808 51.90408 0. \V

X-ray Universe 2014’ Dublln “16th-19th Ju



Results

500 counts
e Less than 1% of
N 30% of detections dete(?tlons missing
2l 80% acceptable fits| ONe fit due to errors.
. .
g Acceptable fits even
3 for large number of
52| { counts.
E &
70% of detections =
90% ag¢ceptable fits
o .l -;60 L " 2 P .1.0100 " 1 At 1 1 3 .1I0‘

Spectral net Counts (0.5—10 keV) per detection
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Results

le-11

5.0 L

le-12 |

5.0 L

le-13 [ ioima " Lo

50 L. %

Automated fits 0.5-2 ke Flux

le-1a [ [wliE

5.0 Lo

5.0 le-14

X-ray Universe 2014

5.0 1le-13 5.0 le-12

3XMM-DR4 0.5-2 keV Flux

5.0 1le-11

Consistent within
errors for ~ 70% of
the detections.
Significant
differences: power-
law with a steep
photon index, or
thermal model.
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Results
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Results

x10*
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Highly absorbed AGN?
(I. Georgantopoulos talk yesterday)
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Access

* Full database (FITS table) from 3XMM-DRA4
released on March 2014 (and documentation).

http://xraygroup.astro.noa.gr/\NWebpage-prodec/index.html
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http://xraygroup.astro.noa.gr/\Nebpage-
prodec/index.html

XMM-Newton Spectral fit database

XMM-Newton spectral-fit database

Home Summary

The project This project aims to the construction of a spectral-fit database for all the pipeline-extracted spectra
within the XMM-Newton serendipitous source catalogue. The main goal is to provide the astronomical
community with a tool to query the catalogue according to spectral properties and thus, to construct
Catalogue description large and representative samples of X-ray sources fulfilling the spectral criteria.

XMM-SDSS sample

Catalogue access

This project is funded by the ESA-PRODEX program and consists of the collaboration between the X-ray
Seminars Astronomy and Cosmology group group at the Istitute for Astronomy, Astrophysics, Space Applications,
and Remote Sensing (IAASARS) at the National Observatory of Athens (NOA), and the X-ray and
Observational Astronomy Group (XROA) at the Department of Physics and Astronomy at the University
Related links of Leicester.

Publications

About e I contacts March 2014 The first full version of the XMM-Newton spectral-fit database can be retrieved from this

page.

March 2014 The spectral-fitting results corresponding to a XMM/SDSS cross-correlation can be retrieved
from this page.

X-ray Universe 2014 Dublin, 16th-19th June 2014



http://xraygroup.astro.noa.gr/\Nebpage-
prodec/index.html

XMM-Newton Spectral fit database

XMM-Newton spectral-fit database

Home Summary

The project This project aims to the construction of a spectral-fit database for all the pipeline-extracted spectra
within the XMM-Newton serendipitous source catalogue. The main goal is to provide the astronomical
community with a tool to query the catalogue according to spectral properties and thus, to construct
Catalogue description large and representative samples of X-ray sources fulfilling the spectral criteria.

XMM-SDSS sample

Catalogue access

This project is funded by the ESA-PRODEX program and consists of the collaboration between the X-ray
Seminars Astronomy and Cosmology group group at the Istitute for Astronomy, Astrophysics, Space Applications,
and Remote Sensing (IAASARS) at the National Observatory of Athens (NOA), and the X-ray and
Observational Astronomy Group (XROA) at the Department of Physics and Astronomy at the University
Related links of Leicester.

Publications

About e I contacts March 2014 The first full version of the XMM-Newton spectral-fit database can be retrieved from this

Retrieve XMMFITCAT as a FITS table

Documentation
X-ray Universe 2014 Dublin, 16th-19th June 2014



Access

* Full database (FITS table) from 3XMM-DR4 released on
March 2014 (and documentation).

http://xraygroup.astro.noa.gr/\NWebpage-prodec/index.html

 LEDAS (Leicester Database and Archive Service ). query
capabilities. 3aXMMspectral.
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http://www.ledas.ac.uk/arnie5/arnie5.php“?action=advan
ced&catname=3xmmspectral

LEDAS:

ARNIE services

ARNIE ~
NS Database: 3XMMSPECTRA
ARNIE Tusorial NMM-DR4 Spectral Finting Catsiopae: LOMMSPECTRAL

ndex | Basic § 1| Advanced Search

Search .
A Dot Name Resolver ( wep Secarch Co-ordinates WeLr )

All Molpttes Name: Co-ords:
Co-ordinate system:
St ommants o Nty emne & Lguavorial Eclipeic Galacuc
en Awpdietor be 20 b

Equinox: 1950 @ 2000

Search Type (_wewr )| Outpat Options ( wer )

« Cone search, racivs: s arcmin. Output coordinates in:
S— Decimal o Sexapesimal
Square search, wiith: s arcmin.
9 b “ Output system:
Rectangle search, size: s x s arcmin o Equarorial Eclipeic Galacuc
Output epoch:
s J2000 51950
Output format:
HTVL Tatle s
Filter Search ( wer )
Stow Sert Parasexr Niter A Pilter B Detritios
p N
.U:t = < Sorr by Qusonce from mearek coere (Sefzal,
7 SANSIAME > : < :
7 L -: 3 > : < :
4 SROID > é “ :
4 OB 1D > é « s
v SRC NLM > $ < — v

Output number of lines:

¥ yo have any problerea, plemie coeszht the Selp pape o mail Jede-belp@ vier b sc uk

SERVICES INFO SOFTWARE VIiZIleR BLASTA DSS
ARCHIVES ASCA CHANDRA GINGA ROSAT ARNIE

HOME
SEARCH
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http://www.ledas.ac.uk/arnie5/arnie5.php“?action=advan

LEDAS:

ARNIE services

Pt commants o Natp oomae
e et

HOME
SEARCH

ced&catname=3xmmspectral

Database: 3XMMSPECTRAL
=i Filter Search

¥ () WAPO NH [ > (< 1%]
Name: - D—
¥ () WAPO NH HI (& t<—it+J
¥ () WAPO NH LO [ > | (< /5]
ey ey
¥ (O WAPO NH ERR (> ) <—t4J
« Cone searcl —
¥ (O WAPO GAMMA [ > | (< /7]
Square seas
Rectangles (V] () WAPO GAMMA HI [ > | Fe—34
¥ () WAPO GAMMA LO (> %) <—1%]
¥ (O WAPO GAMMA ERR (> ) < 1%)
Show Sert —
» ¥ (O WAPO NORM (> J <+
v e ey
"‘:f' S < Sore by dusonce from rearck comve (degzal
2 O taraux > o < : -
4 )y et
v SRCID
4 ons o
4 SRCNLM

Output mumber of kncs: [ mOdEIS-

X-ray Universe 2014

gabase Index | Basic § 1

Column density: absorbed
power-law model (full band) f ]

Column density error: absorbed
power-law model (full band)

Column density error: absorbed
power-law model (full band)

Column density error flag: absorbed
power-law model (full band)

Power law index: absorbed
power-law model (full band)

& Lguavorial Eclipeic

[ Databane HELP

5 | Advanced Search

Co-ordinate system:
Galacuc

Equinox: 1950 @ 2000

Output coordinates in:
Decimal o Sexapesimal

Output system:
Power law index error: absorbed Eouatorial Eclioeic P (: e
power-law model (full band) ® Squaarial clipele e
. Output epoch:
Power law index error: absorbed o J2000 B1950
power-law model (full band) - -
Output format:
Power law index error flag: <
HTVL Talle s

absorbed power-law model (full

i

Model normalisation: absorbed s
power-law model (full band) v

SERVICES INFO  SOFTWARE
ARCHIVES ASCA CHANDRA

Dublin, 16th-19th June 2014

Query XMMFITCAT according best-fit
= 4 spectral parameters, and different

ViZleR BLASTA DSS
GINGA ROSAT ARNIE



Access

* Full database (FITS table) from 3XMM-DR4 released on
March 2014 (and documentation).

http://xraygroup.astro.noa.gr/\NWebpage-prodec/index.html

 LEDAS (Leicester Database and Archive Service ). query
capabilities. 3aXMMspectral.

« XCAT-DB: query and spectral-fitting visualisation tool (soon).

X-ray Universe 2014 Dublin, 16th-19th June 2014



http://xcatdb.unistra.fr/3xmm/ (soon)

. = [3XMM Interface by the Observatory of Strasbourg ]
U nlq ue |ﬂleIdUi - DB content - Watchouts - Contact - 2xmmidr3 -
Sources | Detectiol | |
‘ Query Setup on Unique Detections x }
’ Position ‘ Detection Parameters Source Parameters Require Related Products
Filter by Correlations with Arch. Src.
Welcome to the 3XMM
—Cone Search Setup List of Active Constraints g —
The 3XMM catalogue results frc Coord/Name o Click ona = button to append,
This work has been achieved by Radius(arcmin) 1 the constraint to the list

Catalogue data are also availabl¢
Database Content
« Individual detections with pos

+ 3XMM Slim Catalogue of uni
« EPIC spectra, EPIC time serie

Data Access

Click on the Unique Sources but
Click on the Individual Detectio

Planned Enhancement

« Publication of VO services

« Help Video

« RGS and OM Data

« Enhanced quick look facility

System | ICRS v

| kb

( Upload Position List )

—Query Panel

M, Result Limir | 1000

Select ENTRY From CatalogueEntry In CATALOGUE

Limit 1000

( Display/Hide Query Text ) ( Reset Query Form )

X-ray Universe 2014

~
'
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http://xcatdb.unistra.fr/3xmm/ (soon)

_ i [3XMM Interface by the Observatory of Strasbourg }
Unlque InleIdUi DB content - Watchouts - Contact - 2xmmidr3
Sources | Detectio: | e ) 01 P2 v
Query Setup on Unique D T x
Position ‘ Detection Pai Loo001
Filter by Correlations witt 7:
Welcome to the 3XMM 2
—Cone Search Setup § 10731
The 3XMM catalogue results fr¢ Coord/Name £ i
This work has been achieved by Radius(arcmin) 1 g
Catalogue data are also availablg System [ ICRS ©
1074
Database Content (_Upload Position List ) .
» Individual detections with pos  —qyery panel—————— s i [
« 3XMM Slim Catalogue of uni : . F —
« EPIC spectra, EPIC time serie gw Resus Limit | & L F } | | } } ]l + + ] iet Query Form )
Data Access | .dl ,Jr.HJHLI-HJf 1 Jrl
et A e AT = L = s s il
Click on the Unique Sources but oo U nergy () °
Click on the Individual Detectio I
Planned Enhancement .
_— | Query XMMFITCAT plus spectral-fit and
. cation of VO services
« Help Video - = =
- RGS and OM Data data visualization tool
« Enhanced quick look facility %

X-ray Universe 2014 Dublin, 16th-19th June 2014



XMM/SDSS

http://xraygroup.astro.noa.gr/\Nebpage-
prodec/index.html

« Spectral-fitting results from XMM-Newton

SDSS-DRY cross-correlation (Georgakakis &
Nandra 2011)

* Detected in the hard band (2-8 keV): ~14,000.

— Sources with redshifts available ~ 8000 (spectral
fits modified to include redshift effects)

— Sub-sample with spectroscopic redshifts used in
selection of highly absorbed AGN (Corral et al.,
submitted; Fe Ka emission line fitting included; I.
Georgantopoulos talk yesterday)

X-ray Universe 2014 Dublin, 16th-19th June 2014



Summary

* Construction of XMMFITCAT from 3XMM-
DR4 completed, catalogue released to the
public.

 Plus additional results from a XMM/SDSS
cross-correlation also released.

« Working on catalogue paper.

« Future: spectral-fitting results will be included
In future versions of the XMM-Newton

Serendipitous Source catalogue. Athena,
eROSITA ?



