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OM observing modes & data types

« Default image, default image/fast, and user defined

— Up to five different windows in the same exposure

— A maximum of 2 of them can be in fast mode
= As many image and/or event list files as windows
* Full frame image modes: the whole FOV is obtained i
= One image file (High res.) or 4 image files (Low re

 There are additional files containing instrument co
house-keeping data for each exposure

s.)

n

mode:

n a single exposure

figuration and

* Observing with OM grisms produces image data in user defined mode or

in full frame low resolution
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OM observing modes & data types

Difference between default windows configuration an d full frame
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Observing with OM grisms

Image mode full frame low res. Or user def. window centred on target spectrum.
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SAS OM data reduction

« All operations to be applied to OM data (SAS tasks) are combined into
processing chains: (Perl scripts where all tasks are concatenated, with
default parameters and naming convention)

— omichain: for image data, to perform photometry of all sources in the
field of view

— omfchain: for fast mode data, to derive light curves of the sources in the
fast mode window

— omgchain: to extract flux calibrated spectra obtained with OM grisms

« The standard pipeline executes the chains on all ex____posures , with
predefined parameters

 The chains can be applied “by hand” to an observatio n, or in case of
omichain to a given filter(s) or a given exposure(s). (Some parameters
are adjustable)

* Individual tasks can be run by hand, although most of them need as
iInput the output from another task previously run

’ XMM-Newton
&# e S a %\Antonio Talavera / XMM-SOC

=1 =101 55 el b 58 B



OM image mode data reduction: omichain

O INMAGITNG PIPELINE
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obE « Data preparation
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" | low resolution files
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e « Processing (per
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omMmoDhAr source detection,
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—— photometry
omarr S e Final combined
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OM image mode data reduction

OM IMAGING PIPELINE
©oDE “'"
v P
INPLIT DIEECIORY .__f
TASKS ORCORDE
OMEFLATCGEN

e Data preparation

— omcomb: combines full frame low
resolution files (4) into single full field file

— omflatgen: obtains flat-field template

&
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OM image mode data reduction

& LOOFOVER IMAGES |

— * Preparation of tracking correction
eack - .. — omprep
IRACKING - o
HISTORY Sl — omdrifthist
O e —— | .4 ' — omthconv
‘ : : .
p— e Corrections: bad pixels, fixed
ot pattern (mod8), flat-fielding
IMAGE PREPARATION ' omprep
AND CORRECIION OMFLATEIELD _ OmCOSﬂag
' — omflatfield
ONMODMAP
! — ommodmap
\ Vi « Source detection,astrometry and
SOURCE DEIECIION, OMDEIECT ) ) photometry
st s pE—— — omdetect
i — ommag
UKALL e y B
— — omatt
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OM image mode data reduction

Source detection, astrometry and

! , photometry
SOURCE DELECTION, OMDETECK — omdetect
PAKAMEL EKISATION& £l — ommag
CALIBRATICN oMMAG — omatt

UNATL

vE | MORE IWAGES”

— omdetect: source detection (sextractor like), positions, shap e, errors, count
rates (sources & background), coincidence loss and dead time corrections,,....
Detection depends on parameters:

* nsigma, boxscale, smothsize, contrast

— ommag:, PSF corrections, computation of magnitudes and colour corrections

— Oomatt: astrometry: distortion correction, sky images, coor dinates (catalogue X-
correlation)
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OM image mode data reduction

L L R

FULL-FIELD PRODLCIS OMSRCLSICOMB

OMMOBAIC - - -

Final combined results
— all exposures and filters

— omesrclistcomb: merges results from all filters and
exposures

— ommosaic: merges exposures obtained with the
same filter into full field images

In future SAS (9.0):
— deeper detection on mosaiced co-added images
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OM Iimage mode: interactive photometry

You can select interactively your source in a B
processed |mage’ and omsource W|” perform |11 ra=0h50m3.579s dec=-52d3m17.857s count-rate=111.83+/ 0.28 mag= 13.14+-0.00 =
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OM Iimage mode: interactive photometry

Omphotom:

« Allows a user to recompute the photometry of one or more
sources in an OM source-list in one of several different ways,
using specified parameters.

* [t can reprocess a list of sources from various source-list files.

« Also allows the photometry to be re-computed using several
different methods.

 The program allows OM fast mode data to be reprocessed, and in
order to estimate the background more reliably the appropriate
Image can be used to determine it.
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OM fast mode data reduction: omfchain

OM FAST CHAIN

< ODF : =
AlLL EXPOSURES -_l
TRACKING OMPREP
HISTORY OMDRITTHIST
PROCESSING OMTHCONV
' L
OMPREP
EVENT LIST EVSELECT
CORRECTION OMFASTSHIFT g

AlLL DSWs

=

Preparation: tracking correction
— omprep

— omdrifthist

— omthconv

Event selection & corrections:
tracking, flat-fielding

— omprep

— evselect

— omfastshift
— omfastflat

&

im == IIE 110 5 o Bl b 55 im £

BT OMDETECT .
DETECTION S e Source detection & astrometry
— omdetect
ALL DETECTED SDURCES% J— omatt
OMREGION .
EVSELECT e nght Curve_:
LIGHT CURVE EVSELECT — omregion
EXTRACTION OMLCBUILD — evselect (source & bckgd)
LCPLOT — omlcbuild
— lIcplot
XMM-Newton
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OM grisms data reduction: omgchain
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Data preparation
— combine full frame
low resolution files

Image processing

— mod_8 correction
— un-distortion

— rotation

Source detection

spectral extraction

and calibration

— look for all spectra

(zero and 1st
orders), correlate
them, extract them
and calibrate them
(wavelength, flux)
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OM grisms interactive extraction

Use the mousejarrow keys to position the cursor on the centre of the 0-order spectrum. Click the left-bu
=

~Selected regions ———————_
x First |y Zero [width|h
248.71,

- You can select your
and omgsource will

34.00 12

omgsource

rotated image

Left background region——

~Cursor extraction regions——
¥ Draw vertical line
v Draw central region

¥ Draw left background

v Draw right background

Spectrum Centroiding
[r y Zero-order I x First-order

COUNTS [
.

1ok | cancel | 50 ‘so

250

ARICE AL AR DDNCH C (i

eturn key to compute spectrum. Click the right-button/hit Delete key to delete a spectrur MI

urce in a rotated image,
pxtract its spectrum

Information FEile Style Help
|

Source list operations

Table Delete

Image operations —‘

— Individual spectrum operations —
Delete

Input files
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Critical issues / Known problems

The pipeline (omichain, omfchain) should produce fi nal calibrated
results. However, some checks are necessary!

Imaging analysis
— detection algorithm may fail in presence of straylight features:
» parameters in omdetect should be modified
e omsource or omphotom can be run interactively
— the PSF is used to derive count rates (crowded fields)
— photometry of extended sources
— catalogue X-correlation needs additional external data (catalogue file)

Timing analysis:
— fast mode in crowded fields
— contamination by nearby objects
— source miss-centring or S/C drift
— contiguous light curves (not available in SAS yet)

Grisms spectra:
— faint spectra: omgsource can be run interactively
— overlapping orders and background : omgsource can help
— source identification: astrometry is included

&
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OM count rate to flux conversion

Count rate to Flux conversion :
— Average conversion factors for time sensitivity var lation corrected count

rate, based on white dwarfs are:

uvw2 uUvM2 uUvwl U B \%
lambda (A) 2120 2310 2910 3440 4500 5430
factor 5.71 2.20 4.76 1.94 1.29 2.49

(erg/ct/cm2/A) E-15 E-15 E-16 E-16 E-16 E-16

— Spectral type dependencies are provided as recipei  n SAS Web pages

AB magnitude and flux included in SAS processing

0 XMM-Newton
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OM filters flux
and grisms
versus

standard flux
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Input data files: ODF

First exposure of a default image + fast mode observ  ation:
sData from the exposure
0261_0125320701_QOVS00200IM . FI'T / Consti t uent
0261_0125320701_OVS00200PFX. FI T / Const i t uent
0261_0125320701_QOVBS00200RFX. FI' T / Consti t uent
0261_0125320701_QOVBS00200THX. FI' T / Consti t uent
0261_0125320701_QOVS00200M\DX. FI T / Consti t uent
0261_0125320701_OVB00201FAE. FI T / Const i t uent
0261_0125320701_OVB00202I M . FI T / Const i t uent
*OM house-keeping data:
0261_0125320701_QOVXOO00ONPH. FI T / Const i t uent
0261_0125320701_QOVXO0000OPEH. FI T / Const i t uent
«S/C data:
0261_0125320701_SCXOO000O0ATS. FI'T / Consti t uent
0261_0125320701_SCX00000TCS. FI'T / Consti t uent
0261_0125320701_SCX00000SUM SAS / Consti t uent
XMM-Newton
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Output data files: Pipeline/XSA products

OM Exposure-5Specific Products

Instrmument Exposure ID Inst Mode Filter Start time Duration Stop time
oM =002 Image W 2001-05-12T20:3%:21 1001 2001-05-12T20:5&:02
Filename Content V&V Flags 0OM Science Window Source MNurber

PO12E220T010Ms002TSHPLTOO00. FOF 0M TRACEING HISTORY PLOT - - -

PO1253207010MS002TSTRTS0000. FIT O TRACKEING STAR TIMESERIES -

PO125320T010MS002IMAGE 2000 . FIT 0M 05W THMAGE -
PO125320T010MS002SIMAGEZO00. FIT 0M 05W SEY IMAGE -

BPO12E320Y010MS002STMACEZO00. BHG OM O5W SEY IMAGE -

PO1253207010MS002IMAGE 0000, FIT 0M 05W IMAGE - 1] -
PO125320T010MS0025IMAGEOOOD. FIT 0M 05§ SEY IMAGE - n -
PO1253207010MS0025THAGEOODDD. PHG 0M 05W SEY IMAGE - 0 -
PO1253207010MS002SWSRLIOOOO. FIT 0M 05W SOURCE LIST - 1] -
PO1253207010MS002IMAGER1O00. FIT 0M FasST MODE O0S5W IMAGE - 1 -
PO125320T010MS0025IMAGE1000. FIT 0M FaST MODE 05W SEY IMAGE - 1 -
PO125320T010MS0025WSRLILO00. FIT 0M 05W SOURCE LIST - 1 -
PO1253207010MS002TIMESRLIO0L . FIT 0M 05W SOURCE TIMESERIES - 1 1
PO1253207010MSO002TIMESREIO0] . BOF 0M 05W SO0URCE TIMESERIES - 1 1

2

2

a

2

PO1253207010MS0025WSRLIZ000. FIT OM 0O5W S0URCE LIST -

XMM-Newton
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SAS OM processing chains and interactive tasks

extraction:

Image mode data: omichain
Interactive aperture omsource
photometry: omphotom
Fast mode data: omfchain
omphotom
Grism spectra extraction. omgchain
Grism interactive omgsource
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