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An automated cross cal fitting toolAn automated cross cal fitting tool
for XMM-Newtonfor XMM-Newton

1)1) calibration archive processing calibration archive processing
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ESACESACoverviewoverview

•• introduction on calibrationintroduction on calibration

•• the calibration archivethe calibration archive

•• software to automate and track calibrationsoftware to automate and track calibration
archive updatesarchive updates

•• structure of calibration archivestructure of calibration archive

•• future possibilitiesfuture possibilities
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ESACESACorganization of organization of calibration software and filescalibration software and files

•• calibration algorithmscalibration algorithms
•• various versions as of launchvarious versions as of launch
•• currently 1 version per yearcurrently 1 version per year

SASSAS
Science Analysis Subsystem

S/W

CCFCCF
Current Calibration Files

FITS files

•• parameters for calibrationparameters for calibration
algorithmsalgorithms

•• update possible every dayupdate possible every day

ODFODF

Observation data file

1) SAS looks when the observation took place

2) SAS uses newest (best) available
calibration information for the observation

Very flexible system for calibration updates
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ESACESACverification of calibration updatesverification of calibration updates

New Calibration
 files or software available 

for evaluation 

Process data:
- create calibrated create calibrated 
event filesevent files
--Extract the spectraExtract the spectra
 

fit spectra 
with XSPEC

judge calibration
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ESACESAChistoryhistory

•• -2004: all checks on individual cases -2004: all checks on individual cases ““byby
handhand””

•• 2004-2005: development of semi2004-2005: development of semi
automatic SWautomatic SW
–– 225 observations to be checked225 observations to be checked
–– Data processing automaticData processing automatic
–– Fitting semi automaticFitting semi automatic

  time consuming process for full evaluationtime consuming process for full evaluation



Page 6

ESACESAC

XSA 
data

archive

ODFODF

Cal event fileCal event file

cleaned cleaned 
spectrumspectrum

Select SAS Version
and Calibration files

Cross
Cal

Archive

Processing Processing   proc.cshproc.csh

Extraction Extraction   extract.cshextract.csh
flarescreenigflarescreenig
source and source and bgbg extraction extraction
spectra/spectra/arf/rmfarf/rmf generation generation

xspecxspec

Work flow until nowWork flow until now
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ESACESAC‘‘proc`and proc`and ‘‘extractextract’’

••  cifbuildcifbuild  –– to get calibration to get calibration
filesfiles
••  odfingestodfingest  –– creates the SAS creates the SAS
ODF summary fileODF summary file
••  emchainemchain  –– creates a creates a
calibrated event list for MOScalibrated event list for MOS
••  epprocepproc  ––creates a calibratedcreates a calibrated
eventlisteventlist for  for pnpn
•• RGS -  RGS - rgsprocrgsproc
••  evselectevselect
••  especgetespecget -  - rmfrmf, , arfarf

retrieve Data from XSA data archive

- Get Calibration Files

- CTE Correction etc.

calibrated event list

cleaned spectrum

response matrices

- Flarescreening

- source an background
extraction

- spectra generation
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ESACESACStructure of the calibration archiveStructure of the calibration archive

•• The calibration archive containsThe calibration archive contains
observations of targets used forobservations of targets used for
calibrationcalibration

•• The calibration archive can beThe calibration archive can be
found onfound on
//xdata/xcaldata/XMM/{OBSIDxdata/xcaldata/XMM/{OBSID}}

•• Every {OBSID} containsEvery {OBSID} contains
subfolders /regions with regionsubfolders /regions with region
files (for source andfiles (for source and
background)background)

•• Many {OBSID} already contain aMany {OBSID} already contain a
subfolder /model, with thesubfolder /model, with the
model needed to fit the datamodel needed to fit the data
(work in progress)(work in progress)



Page 9

ESACESACDisadvantages and missing bitsDisadvantages and missing bits

•• only basic archivingonly basic archiving
–– Every time the observations are processed withEvery time the observations are processed with

new calibration files old data is overwritten.new calibration files old data is overwritten.

•• no version controlno version control
–– difficult to compare different calibration statesdifficult to compare different calibration states

easilyeasily

•• logfilelogfile generation and error handling of the generation and error handling of the
batch processing need to be improvedbatch processing need to be improved
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ESACESACMy taskMy task
•• Create a  Create a single applicationsingle application that in an automated way can that in an automated way can

––process dataprocess data
––Extract the spectraExtract the spectra
––Fit the spectraFit the spectra
––keep track of all the version informationkeep track of all the version information
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ESACESACAdvantages of this SolutionAdvantages of this Solution

•• Calibration scientist is able to process allCalibration scientist is able to process all
data with upcoming SAS versions and / ordata with upcoming SAS versions and / or
future calibration files with a single scriptfuture calibration files with a single script
that also fits the data.that also fits the data.

•• Consistent and easy workflow.Consistent and easy workflow.
•• As the data is archived different versionsAs the data is archived different versions

of the calibration can be compared easilyof the calibration can be compared easily
by the calibration scientistsby the calibration scientists
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ESACESAC

XSA 
data

archive

ODFODF

Cal event fileCal event file

PHAPHA

Select SAS Version
and Calibration files

Cross Cal
Archive

Work flow nowWork flow now

ProcessingProcessing

ExtractionExtraction
    flarescreenigflarescreenig
  source and   source and bgbg extraction extraction
  spectra/  spectra/arf/rmfarf/rmf generation generation
  

Automated spectral fittingAutomated spectral fittingVersion X_Y_Z

Version X_Y_Z

Version X_Y_Z
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ESACESACExample (H1426 with SAS Example (H1426 with SAS develdevel))

•• SAS 6.5SAS 6.5 •• SAS 7.0 (Update on RGS)SAS 7.0 (Update on RGS)
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ESACESACFuture Future work-work-  Calibration preview toolCalibration preview tool

•• Provide user not only with current status ofProvide user not only with current status of
calibration but allow to see work incalibration but allow to see work in
progressprogress

•• Answer the question: Should I wait toAnswer the question: Should I wait to
publish my data for the next cal update orpublish my data for the next cal update or
not?not?
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ESACESACToolTool
Internal web pageInternal web page

Comment to 
be made public

Tick box  to publish

Comment to 
be made public

Version n Version n+1 

External web pageExternal web page
Comment to 

be made public

Comment to 
be made public

Cal scientist
can tick to
publish
information

Upload of other 
interesting calibration 
progress

•• Application:Application:
Calibration Preview ToolCalibration Preview Tool

Cross Cal
Archive

Version X_Y_Z

Version X_Y_Z

Version X_Y_Z

Internal web page engine


