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XMM-Newton data pipeline processing

+ All the XMM-Newton ODFs are shipped to the Survey Science Centre (University of Leicester,
UK), where a standard reduction pipeline (Pipeline Processing System, PPS) is run on them.

+ PPS products are sent back to the SOC, and made available through the XMM-Newton Science
Archive (XSA) to authorised users

« The PPS consists of a set of SAS tasks grouped together in modules which run in a
sophisticated processing control system (the pipeline configuration is described in
http://xmmssc-www.star.le.ac.uk/public/pipeline)

« Top-level scientific products are generated, together with cross-correlation products (with lots
of catalogues, and the ROSAT field)

« Data are screened and their quality assessed in PPS release notes

« Only public versions of SAS are used, to ensure homogeneity and reproducibility.

+ The first bulk reprocessing of all available XMM observations between December 1999 (the
mission start) and May 2007 was completed at the end of 2007, the XSA contains then data
homogeneously processed with SAS6.9 or newer
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Why?

« To provide the XMM-Newton users with validated top-level,
quick-look scientific products of homogeneous scientific
quality, intended to be the first “building blocks” of their
scientific analysis

« To facilitate the scientific exploitation of the XMM-Newton data,
through the compilation of multi-wavelength information

« Pathfinder for the SSC X-ray identification program (XID)
« To ensure a basic level quality control on XMM-Newton data
— if SAS does not run on an XMM-Newton dataset, investigation

can be started before the Pl fetches the data, saving time and
resources to the users
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IO reduction pipelines in PPS and public SAS are essentially identical
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Query Other Catalogues | AGN, 050s, BL-Lacs akd xEB
v—| 14.1.0/14.1.0 Qb5

| Retriewve

ersion 5.2.1

PPEVERS
02000 3 SASVERS

‘0400000

Q020201. 084538 / PPS confiquration
‘rmsas 20020129 1610°

S SAS wersion

e

-esa

= | =g o) | By

XMM-Newton

Il =S = Bl 55 =




Event lists (EPIC & RGS)|

TIHE H ¥ PL  PATTERN
=z 0,058 arceec 0,05 arczec eV

1 7.563809945289648E +07 26098 8069 620 0

D 7.563R092452R9R4BE +07 DRRAD 079% 4145 0

3 7.563098469915ATE 407 %176 7881 1205 0

4 756300984699 1545E 107 2606 00007 -670 78

5 7.563809246991R4RE +07 %131 28 1%/ 0

b 7.563309843126143E 407 26054 2833 785 0

7 7.563R09242126143E 407 DF9R4 28021 90 0

8 7.5A30098486I3442E 407 7406 07213 1450 3

9 7.563009849060741E 07 2554 20447 6485 0

10 7.563809349828041E 07 %306 0809 1040 2 . .

11 7.56I0MMGB20MET %2 B 1775 O « Together with the EVENTS extension,
12 7.563809349828041E 07 26090 %075 610 0 .

13 7.563809950395340E +07 25495 728 5§ 0 contain an exposure map (EXPOSUnn), a
14 7563809950395 340E 07 26033 20005 5% 0 -

15 7.563R09051529930E 407 26208 I bad pixel map (BADPIXnn) and a GTI
16 7.563R09051529930E +07 25990 28130 1340 0 i

17 7.56I809852097237E 07 05370 07975 1740 1 (STDGTI) for each chip

18 7.563R09952097937E 407 %275 28024 S 0

19 7.563809050664536E 407 26019 29195 0065 3 ] ] .
20 7,563009950664536E 07 6669 00743 EGE 0 e The Calibration Index File used for the

event list generation is included in
extension CALINDEX

This is the building

block of your science! +  Not-destructively filtered against high
background intervals
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Sky images

- EPIC
— 1 for each exposure (not exposure-
corrected) in 5 different energy bands
— 1 for the whole observation (combined and
exposure corrected in the 0.2-12 keV band)
— available as FITS and PNG format

. DSS’

» OM; for each exposure:
— 1 for each OM science window
(1 in detector coordinates and one in
celestial coordinates)
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Source lists

_| FLU¥X _| FLAX_ERR _| RATE _| RATE_ERR _| RA _| DEC _| RADEC_ERR i _| Bl
E E E E D D E D D
cys cys counts/fs counts/fs deqg deq arcsec deq deq
1 2.T79508E-12] 2.533461E-13) 1. 145921E-01| 3.994420E-03] 1.786449560318E+01) -3, 808367T442798E+01| 2. T25261E-01] 2.831964137996E+02 | -7. 826656099024E+01
2 1.385727E-13] 1.068070E-14) 2. 224092E-02| 1.714252E-03| 1.786449560318E+01)-3. 808367T442798E+01 2. T25261E-01] 2. 831964137996E+02 | -7. 826656099024E+01
3 2.609514E-13] 1.370665E-14) 5. 075765E-02| 2. 666081E-03] 1.786449560318E+01) -3, 808367T442T08E+01 2. T25261E-01] 2. 831964137996E+02 | -7. 826656099024E+01
4 2.003038E-13] 1.882831E-14) 1. 511392E-02] 1.420690E-03] 1.786449560318E+01)-3. 808367T4427T08E+01) 2. T25261E-01] 2. 831964137996E+02 | -7. 826656099024E+01
5 8.456383E-13] 6. 8092671E-14) 2. 26013TE-02| 1.842204E-03] 1.786449560318E+01)-3. 808367T442T08E+01 2. T2E261E-01] 2. 831964137996E+02 ] -7. 826656099024E+01
6 1.334041E-12] 2. 424395E-13) 3. 878192E-03| 7.047953E-04| 1.786449560318E+01) -3, 808367T442T08E+01| 2. T2E261E-01] 2. 831964137996E+02 ] -7. 826656099024E+01
7 4. T283859E-13] 2. T49225E-14) 6.605086E-02] 3.8340393E-03] 1.786449560318E+01)-3. 808367442798E+01| 2. T25261E-01] 2.831964137996E+02 | -7. 826656099024E+01
i 7.688315E-14] 8 348612E-13) 9 581931E-03| Z.668466E-03] 1.784625093080E+01) -3, 812282665480E+01) 7.345571E-01] 2.833348009528E+02] -7. 82358204 3273E+01
9 1.156738E-14] 2.434788E-15] 1.856565E-03| 3.907835E-04| 1.784625093090E+01) -3, 812282665480E+01) 7.345571E-01] 2.833348009525E+02 ] -7. 823582043273E+01
10 3.091736E-14] 4.652040E-15) 6.013735E-03| 9.048633E-04| 1.784625093090E+01) -3, 812282665480E+01) 7.345571E-01] 2.833348009525E+02] -7. 823582043273E+01
11 1.625892E-14] 5. 188405E-15) 1.226817TE-03| 3.914911E-04| 1.784625093090E+01)-3. 812282665480E+01) 7.345571E-01] 2.833348009525E+02] -7. 823582043273E+01
12 1.813949E-14] 1. 225191E-14) 4. 848141E-04| 3.274568E-04| 1.784625093090E+01) -3, 812282665480E+01 7.345571E-01] 2.833348009528E+02 ] -7. 823582043273E+01
13 0.000000E+00) 8. 347386E-13) 0.000000E+00| 2.426665E-03] 1.784625093000E+01)-3. 812282665480E+01 7. 345571E-01] 2.833348000528E+02 ] -7. 823582043273E+01

- 3 types of EPIC source lists generated:
— local box background estimation (eboxdetect)
— background map interpolation (eboxdetect)
— maximum likelihood (ML; emldetect)

* ... plus their combination

* For each detected source:

— position (in sky, ecliptic and Galactic coordinates)

— count rate, fluxes and hardness ratios

— background and exposure map values at the source
position

— vignetting and EEF corrections

— extension parameter ML fit
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RGS (diagnostic) images

xre_ons SammeEag Ph L s s - Two types of images available
H _ — “spatial image”, extracted in cross-
: dispersion versus dispersion angle
E — “order image”, extracted in Pl (energy)
. - versus dispersion angle
source — in FITS and PNG (shown) format

04 0.05 0.08 .07 o.08

ISkl ° The order image clearly separate
XMM—Newton RGS1 Orders Image the different orders

DATE—OBS 2000— —12—12T22:38:58

12—12T16:50:280 DATE—END 2000
0B3-ID 0133120201 EXP—NO 001

_calibration | - PPS extraction regions are
superposed

« Allow to evaluate the quality of the
RGS spectra extracted by the PPS

o.bs o.bs obes

- Ke
DISPERSION AMGLE (rad)Nam: RA Declination
EFICO0001 05:28:44.9 —85:26:57.3
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RGS specira
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pecplot v2.18.6 Rata Channel

« 1 spectrum for the brightest point
source(s) for each RGS camera

. 1st and 2nd order

« Source (FITS and PNG) and background
(FITS) spectra available

- Source spectra are background-
subtracted, channel-by-channel, after
exposure correction

* No spectra for confused or extended
sources

 RGS spectral matrices are not PPS
products
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Cross-correlation products

File Ecit View Go Communicaior Help |
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Bak o Reload Home  Search  Netscape Prt  Securty  Shap Step) [ ]
" Bookmarks J; Location: [file: /h 4 00/NCC424 HTI ,‘ @7 What's Relaied ‘

1 (4 Catalogs (4 Journals (4 Tools (4 30m (4 300¢

Two-step process (EPIC coordinates

Thispags bitsall archivel catalogus enfris correlasingwith BPIC sources,sorved by incyeasing distancs besween centres ofrvor lpses. n archival and
an EPIC sour: i between them the 90.93% (3 Gaussia J
respective positional uncertainties. Links in CAT_NAME column point to catalogue descriptions. Links in CAT. ENTRY:oZumnpomrto Sl catalogae
extraction (actually, to the beginning of a section 2rouping all extractions for this catalogue). For Simbad and Ned entries the *?" in query cobumn. allows to
query in real time these databa.ses for this source.

For each catalogue a representative measurement (CAT_MEAS) has been selected. Its valueis printedin CAT_VAL colurnn. CAT_NUM is an absolute
archival entry number which can be used to locate archival entries on the catalogue plot product for instance.
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Finding Chart for this source

Cross-correlation summary

RA {"DEC RADEC_ERR EP_TOT EP_EXTEND EP_EXT_ML EP_HR1: EP_HR2 'EP_HR3 VAR _STAT P_VAR
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XMW + RUSAT images ACDS ¥4.60
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Principal Inveatigator:
Pr Fred Junsco

pa L tnrget name:
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Observation I:
OLZEPO0A01
Center coordinates:
a 10 G2 #1.71
& +o¥ BY BB

Epic energy band:
0.2-12.5 ke¥

Contour levels (oounta):
Ea: 1A0CE+00  Ta: 5.121EH
o: L10ZEH0L
Nearast ROSAT imaga
m Epic image centar:
Damervakion: A0M0GER
B4
d: 0¥ 28 397

Other RUSAT imagea:
Hano

MM BEC

Hep B4 03:40:06 AO01 Y

| are first refined through correlation

with USNOAZ2)

PPS products available:

— correlation of EPIC sources with
~100 catalogues (positional
coincidence at 99.93% c.l.)

— archive content of the EPIC field-of-
view (independently on EPIC
detection) in X-ray catalogues and
SIMBAD

— field-of-view entries overlaid on an
EPIC image

— EPIC image contours and detected
sources overlaid on a greyscale
ROSAT image

No cross-correlation for OM sources
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Finding charts

ARC SECONDE

ARC SECONDS

] Frincipal Investigator :

Dr Matioo Susinazel

=8¢
1l mm 4 19:40:01 2002

Dr Mutloo Guminazel

XMW target name :
HGC4e4

Source number :

X-ray coordinatan ©

1 finding chart, 2x2 arcminutes with 1
arcsecond pixel is available for each

detected EPIC source, centred on its

best position

EPIC flux contours or error circles are
overlayed

start information if you intend to
conduct your own follow-up program or
you want to investigate the
multiwavelength behaviour of your
favourite X-ray source
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Miscellanea

- Additional PPS products include:

— exposure (EPIC & RGS), and sensitivity maps
— OM source lists and time series

— OM tracking frame history

— housekeeping summaries

— catalogue lists and description

— PPS script logs, run messages and summaries
— PPS product index file

— various graphical products

i XMM-Newton
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Summary pages
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