SURVEY SCIENCE CENTRE

AMM-NEWTON y * /
"; "-'T?l.‘{;.yh} ;'i

- e oo XMM-Newton
| | -\

What the PPS products can do for you

Matteo Guainazzi, R.Saxton

XMM-Newton Science Operation Centre, RSSD, ESA

Mike Watson

XMM-Newton Science Survey Centre, University of Leicester, UK

f—

1 —

/%/f;—nﬁ
X3

—

e S a %\XMM—Newton

=l T == =R N RN 1 B} Matteo Guainazzi



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

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

http://xmmssc-ww. star. | e. ac. uk/ newpages/ pi pe_t op_ext. ht m #confi g)

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

PPS products are shipped back to the SOC, and made available through the XMM-
Newton Science Archive (XSA) to authorised users
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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 shipping the data to the PI, saving time
and resources to the users
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L . SA
Pipeline processing and SAS™
PPS version

SAS Versm \ B Obzervations |
25 in Fage _||
Froposal info
Observaline Show: 1= and cech Ulend nckadng 71 - Fwoaues
Each Cne — |
\ \ | Sources Canfiguration Info
N N

N N N
- 0o0Z240 NGCA965 13h0™wl7. 378 —-23d40' 22,97 ——
Details
Felated | 0197 2001-01 157130, -01-05 08:19:30.0 8520
Aricles EFN FF({l1) MOS1 FF MO5:2 FF(1) (1) RGS2(1)
Retriewe AGN=, Q5305 and EL-Lacs G0 Mar 20 2002
Multiple Z5/20010122.10 Feb 5 20 0:24:46:0
Dietails 000z2407010 TGE4Z203 0Sh04m04, 915 +05d06' 358,67 ———————————n
Felated 0257 2001-05-05 19:22:41.0 2001-05-05 21:45:25.0 8564 Matteo Guainazzi
articles EFN FF({1l) MO31 FF{l) M0O3Z2 FF(l) RGS1{l) BRGSE(1l) FProprictary
T — AGI=, Q50s and EL-Lacs =0 Sep 20 2002
11.0.0 SAS Version 5.1.2 0Z000037 /200105806, 10 Aug 25 2001 1:57:3Z2:0
Dietails 00022403010 NGC424 Olhllm27.7758 -358d404' 38,57 ———om——mm
Related 02580 2001-08-20 le:18:56.0 2001-06-20 185:32:37.0 5021 Matteo Guainazzi
Articles BG51{1) BGIE2({1) OM TIVIIL{S) FProprietary
T — AGN=, Q305 and EL-Lacs =0 Jan 10 2003
SAS Version S5.1.1 04000005/20010712.13 Jul 13 2001 10:49:32:0
(s XMM-Newton
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Event lists (EPIC & RGS)

TIME K y PL  PATTERN
g 0,05 arcsec 0,05 arcsec el
L 7.563009B452B9648E 407 26098 W69 60 0
2 7,563809845289648E +07 25542 279% 4145 0
3 7.563809845991545E +07 26176 27881 1205 0
4 7,563809845991545E +07 26062 2807 -670 78
5 7,563809845991545E +07 26131 038 WE 0
6 7.6380984BL26143E 7 26054 8% 785 0
7 7.563809843126143E 407 25954 2221 980 0
8 7.562809848693442E 407 27406 27219 1450 3
9 7,563809849260741E 407 25564 28443 6485 0
10 7,553B09B49828041E 407 26326 MMBE 40 2 ] )
11 7,5A3809849028041E 407 26272 BAXE B0 « Together with the EVENTS extension,
12 7,563B09B4980804 1€ +07 26090 207 B0 0 .
13 7.563B09B5039G340E+07 5% 27248 GBS O contain an exposure map (EXPOSUnn), a
14 7,553B09B50395340E +07 26033 28206 &/ 0 i
15 7,563B09851529938E +07 26208 264 500 bad pixel map (BADPI_Xnn) and a GTI
16 7.563009851509938E+07 95990 GR130 1340 O (STDGTI ) for each chip
17 7.563B09852097237E +07 25970 797 140 1
1B 7.553B09852097237E 407 2693 28224 5 0
19 7,563B09852660536E +07 26219 1% 065 3 . i i i
20 7,563809852664536E 407 26669 28743 %5 0 The Ca_llbratlon In_dex_ F'_Ie used f(_)r the
event list generation is included in
extension CALI NDEX
This is the buildin : . . :
) g | « Not-destructively filtered against high
bIOCk Of yOUI' science! 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 celestial coordinates

XMM-Newton
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Source lists

_| FLUX _| FLUX_ERR _| RATE _| RATE_ERR _| RA _| DEC _| RADEC_ERR i _| Bl
E E E E D D E D D
Cys cys counts/fs countsfs deq deg arcsec deq deg
1 2.77950BE-12| 2.533461E-13| 1. 145921E-01] 3. 994429E-03] 1.786449560318E+01) -3. B08367442798E+01] 2. T2GZ61E-01] 2.831964137996E+02) -7. 826656033024E+01
i 1.385727E-13| 1.068070E-14| 2. 224092E-02] 1.714252E-03] 1.786449560318E+01) -3. B08367442798E+01] 2. T2GZ61E-01] 2.831964137996E+02) -7. 826656033024E+01
3 2.609514E-13| 1.370665E-14| 5.075765E-02] 2.666081E-03] 1.786449560318E+01) -3. B08367442798E+01] 2. T2GZ61E-01] 2.8318964137996E+02) -7. B26656033024E+01
4 2.003038E-13| 1.882831E-14| 1.511392E-02] 1. 420690E-03] 1.786449560318E+01)-3. B08367442798E+01] 2. T2G261E-01] 2.8318964137996E+02) -7. 826656033024E+01
a 8.456383E-13| £.8926T1E-14| 2. 260137E-0Z] 1. 842204E-03] 1. T86440560318E+01]-3. B0836T442T08E+01] 2. T2E261E-01] 2.831964137996E+02] -7. B26656033024E+01
G 1.334041E-12| 2.4243095E-13| 3.878192E-03] T7.047959E-04] 1. T86440560318E+01] -3. B0836T442T08E+01] 2. T2E261E-01] 2.831964137996E+02] -7. B26656033024E+01
7 4. T28380E-13| 2.749225E-14| 6. 605S0BEE-02| 3. 840393E-03] 1.786449560318E+01]-3. 808367442798E+01) 2. T25261E-01| 2.831964137396E+02| -7. 826656099024E+01
i T.688315E-14| 8.348612E-13| 9. 581931E-03] 2. 66B466E-03] 1. 784625033090E+01] -3. 812282665480E+01] 7. 345571E-01] 2. 833348009528E+02) -7. 823582043273E+01
3 1.156738E-14| 2.434788E-15| 1.856565E-03] 3.907835E-04] 1. 784625093090E+01) -3. 812282665480E+01] 7. 345571E-01] 2. 833348000528E+02) -7. 823582043273E+01
10 3.091736E-14| 4.652040E-15| &.013735E-03] 9. 04B8683E-04] 1. 784625093090E+01) -3. 812282665480E+01] 7. 345571E-01] 2.833348000528E+02) -7. 823582043273E+01
11 1.6258092E-14| 5.188405E-15| 1.226817E-03] 3.914911E-04] 1. 784625093090E+01) -3. 812282665480E+01] 7. 345571E-01] 2. 833348000528E+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. 833348009526E+02 ) -7. 823582043273E+01
13 0.000000E+00) 8. 347386E-13| 0.000000E+00] 2.426669E-03] 1.784625093090E+01) -3. 812282665480E+01] 7. 345571E-01] 2. 833348009528E+02 ) -7. 823582043273E+01

3 types of EPIC source lists generated:

* ... plus their combination

* For each detected source:
— local box background estimation (eboxdet ect )
— background map interpolation (eboxdet ect )

— maximum likelihood (ML; enl det ect )

— 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

I.l- =] .’ alm o -
HIE ——— FaleY HEN

XMM-Newton

Matteo Guainazzi




RGS (diagnostic) images

XMM—Newton RGS1 Spatial Image
DATE—OBS 2000—12—12T18:50:28 DATE—END 2000—12—12T22:38:58

T ll - Two types of images available

— “spatial image”, extracted in cross-
dispersion versus dispersion angle

— “order image”, extracted in Pl (energy)
versus dispersion angle

— in FITS and PNG (shown) format
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DISPERSION ANGLE (rad)Name Declination

sl ° [Ihe order image clearly separate
XMM—Newton RGS1 Orders Imeage the different orders

DATE—OBS 2000—12—12T18:50:28 DATE—END 2000—12—12T22:38:58
OBS—ID 0133120201 EXP—NO 001

calibration  PPS extraction regions are

_ superposed

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

Counts per binned pixel (log intensity)

Q.05 [sXe

e .
DISPERSION ANGLE (rad)Name RA Declination
EPICO0001 05:28:44.8 —65:26:57.9
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RGS spectra

B B T Byt - s « 1 spectrum for the brightest point
SOURCE I: @ — SPECTRUM ORDER: 1 HET SPECTRUM, Min. cts/bin = 20 source(S) for eaCh RGS camera
Energy (keV)
T iSI ‘ llu ' ' ;’avs]angll.h {4 n|5 '
TR SN S A NN NN E— « 1stand 2nd order
f « Source (FITS and PNG) and background
P (FITS) spectra available
TETTEe meme mwmw « Source spectra are background-
__»ID in the RGS source lists subtracted, channel-by-channel, after
soURc— SPECTRUM DRDER: 2 MET SPECTRUM, Min. cta/bin = 20 exposure correction
Energy (keV)
" iOI SID EIS ”E.IDH i Ill,.': %“;]En"ul (;u LI.U
—_— * No spectra for confused or extended
3! sources
fer - * RGS spectral matrices are not PPS
il L NL ) products
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Cross-correlation products

Flb Edn \'uu Co &xmmnm Help

i i s 3 @ 2 & 3 & O 3
Fsdoad Home  Sach Helsoage Pt Seorty  Shop
i J Boalmarks & Locaton #11s  ose fmqusines fdatad frm, /0 MGG 24 #PS MO00294230 L CATNISRESIMDO0N e

71 " whars Pelted

| i camiogn |4 Jourrak _{Toek 5 amm _§3000

Cross-correlatlon summary

RA DEC RADEC_ERR EP_TOT EP_EXTEND EP_EXT_ML | EP_HR1 | EP_HR2 |EP_HR3 VAR_STAT F_VAR
3805 - 5.088¢-N
011127548 5 L3 948181

XMM + ROSAT images ACDS V4.69
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Pmnmpnl Investigator:
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Center coordinates:

@ 1068 #.71
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Epic energy band:
0.2-12.0 ko¥

Contour levels {osunta):

Eo: LOOZE+DE  Te: 3.1ZLE+

e L1MZE+01

Nearast RGSAT imnga
m Epic image center:
Chmervativn: AHOICEL
Instrument: ERI
o 10 82 BAOY
d: 87 20 39

Dther ROSAT lmages:
Hone

FMM BEC
Hep B4 03:40:06 BOO1

« Two-step process (EPIC coordinates
are first refined through correlation
with USNOA2)

« 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 SECONDS

ARC SECONDS

EPIC scurce finding chart ACDS V4.89
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Dr Mutteo Cuuinarel

FMM target mame :
HGe424

| Scurce number :

§| X-rey coordinates :
o 0112 1442
d: -28 06 618

Center coecrdinates :
01 12 1440
&: -38 06 B47

Plate raferenca :
0
Platc  : BUG
Color i

.1 XMM BEC
i o Jun 4 19:46:01 2002

Dr Mattoo Cusinazel

7 XMW target mame :
NG44

] scures number :

] X-rey coordinetes :

a: 0111 265

d: -2 08 1.3

7 Center coordinates :
= 111 2758

6: -3 05 1.2

] Plate reference s
M
Plate BRg
Color Ll

1 EMM SsC

11T sen 4 18:sen ROOE

-60

Principel Investigator :

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

- =CSa

= = =111

XMM-Newton

Matteo Guainazzi

132 = @ 56

11



Flaring background light curves

« “Background flaring light curves”
are extracted for each observation

« MOS curve is calculated on the
“GATTI events” (E > 12 keV)

 p-n curve is calculated on the
210 3x10T  4x10f source-masked E > 7 keV image

Time (s)

Bin time: 100.0

 Available in FITS format, hence
directly usable for the generation of
GTI (via, e.g., t abgt i gen)

 They may cover different time span
due to different instrumental
overheads or contingencies

XMM-Newton

Start Time 11681 2:36:38:212 Stop Time 11681 20:44:58:212
Matteo Guainazzi
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Summary pages

~| I— Netscape: ACDS v4.69 — EPIC sources cross—correlation summary
File Edit I File Edit View Go Communicator
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Back  Fo SOURCE ID: 8 — SPECTRUM ORDER: 1 NET SPECTRUM, Min. cts/bin = 20 Back  Forvard  Reload Home  Search  Netscape Print  Securty 3o Stop
H " Book Energy (ke) e Folatodd |'| ¥ Bockmarks A Location: [File : /home Mmguainaz,/datal smm,/60 /NGCA24,/PPS /POD029423010AX0D0SROSUMADT /| 7 what's Related
e 20 15 1.8 0.5 b [ P & e P
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Miscellanea & future

« Additional PPS products include:
— exposure (EPIC & RGS), and sensitivity maps
— OM source lists
— OM tracking frame history
— housekeeping summaries
— catalogue lists and description
— PPS script logs, run messages and summaries
— PPS product index file
— various graphical products

* Future development will include:
— variability and 3-colors images, and wavelet maps (EPIC)
— spectra and light curves for each EPIC source
— XID products

XMM-Newton
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