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Abstract. We have collectedtogethermany of theastronomicalapplications
developedasIRAF tasksat theSpaceTelescopeEuropeanCoordinatingFacil-
ity (ST-ECF) into a new IRAF layeredpackagecalled“stecf”. This package
containsseveral subpackages.Onecontainsa variety of imagerestorational-
gorithmsincludingmultiplechannelandphotometricvariantsof theRichardson
Lucy method.In additiona wholly new package(“impol”) for thereductionof
polarimetricimagingfrom HST (andground-basedinstruments)is madeavail-
able. Softwarefor the post-pipelineprocessingof HST NICMOS data,with
particularemphasison theassociationandpre-processingof imagesto beused
for grism spectralextractionanda “quicklook” grism spectralextractiontool,
originally for HST STISdata,arealsoincluded.

1. Intr oduction

For many yearstheST-ECFhasdevelopedIRAF tasksandpackagesfor HST andre-
lateddataanalysis.Up to now thesehave beendistributedin an ad hoc mannerand
supportedatvariouslevels.To allow widerandmoreefficientdistributionandto bring
all componentsto a uniform level of quality anddocumentationwe have decidedto
combinethesecomponentsinto a standard-formatIRAF packageto becalled“stecf”.
The“stecf” packagewill bemadeavailableaspartof thenext releaseof STSDAS as
well ason the IRAF archive site and its mirrors and from the ST-ECF Web pages1.
Thispapergivesanoverview of thecontentsof thepackagesandexamplesof theiruse
alongwith pointersandlinks to furtherinformation.Thebrief descriptionsherecover
an improved photometricrestorationmethod,grism reductionsoftwareand a grism
“quicklook” spectrumextractiontool aswell asa morecompletedescriptionof a new
packagefor thereductionof imagingpolarimetrydata.Othertaskswill beaddedin the
future.

2. stecf.cplucy– EnhancedTwo-channelPhotometric Restoration

To addressthe problemof point-sourcephotometryin restoredimagesLucy (1994)
suggesteda two-channelphotometricrestorationmethodin which the pointsarerep-
resentedasδ � functionsin onechannelandthebackground,constrainedto besmooth
by an additionalentropyconstraint,in the other. This methodwasimplementedand

1http://www.stecf.org/software
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Figure1. An exampleof the applicationof CPLUCY. The imageat the
left is a simulatedHST/NICMOSimagewith brightpoint-sourcesandstruc-
turedbackground.The starsareat randomsub-pixel positions. The centre
imageshows the true backgroundintensitydistribution andon the right the
CPLUCYreconstructedbackgroundchannelis shown.

madeavailableasPLUCY in thestsdas.contribpackage.PLUCY hasthesignificant
disadvantagethat thestarswereforcedto beat thecentresof pixels. This led eitherto
artifactsdueto inexactalignmentor requiredtheuseof unreasonablylargesub-sampled
images.In thenew CPLUCYimplementationthestarscanbeatarbitraryx � y sub-pixel
positionsbut theentropyconstrainton thebackground,usedby PLUCY, is retained.A
superiornew approachto this problem(GIRA, Pirzkalet al. 2000)is beingdeveloped
andCPLUCY maybeviewedasanintermediatecode.Figure1 showsanexampleof
theapplicationof CPLUCYto asimulatedHST/NICMOSimage.

3. stecf.nictools– NICMOS GRISM Tools

The stecf.nictoolspackage2 is a collection of IRAF cl scriptsto group, processand
co-addNICMOS direct andgrism images. It waswritten to help the processingof
NICMOSgrismimagesafter they havebeencalibratedwith theSTScIpipelinecalnica
andbeforespectraareextractedwith theST-ECFsoftwareNICMOSlookor calnicc. It
is alsousefulfor simpleco-adding(shift andadd)of directimages.

4. stecf.slitless– a SlitlessSpectroscopyQuick-look Tool

Slitlessis anIRAF taskoriginally writtento allow the“quicklook” extractionof spectra
from STISdirect/grismHST imagepairs.It allowsa userto performunweightednon-
flatfieldedextractionandwavelengthcalibrationwith a minimumof userinteraction:
specificobjectsor a region of interestareselectedin the direct image,and the task
automaticallycomputesandselects,basedon the cameraandgrism modesthat were
used,the appropriatesectionto extract from the associatedgrism image. The level
of backgroundto subtractat eachwavelengthcan be determinedinteractively or by
usingsomepresetgrismregionsnearthespectrum.Optionally, a DataQuality image

2http://www.stecf.org/instruments/nicmos/nictools/
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Figure2. An exampleof theoutputfrom stecf.impolshowing polarization
vectorsplottedon an HST WFPC2F673Nfilter imageof the Homunculus
nebulasurroundingη Carinæ.

extensioncanbeusedto avoid extractingflaggedpixels.Slitlessis configuredto work
primarily with theSTISG750Lgrismmode,but moremodescanbedefinedby theuser
usingasimplegrismdispersionconfigurationfile.

5. stecf.impol– an IRAF Imaging Polarimetry ReductionPackage

The impol packageconsistsof five tasksto reduce,simulateandplot imaginglinear
polarimetrydatatakenwith theHST instrumentswith polarizingfacilities - currently
FOC,NICMOSandWFPC2.Thetasksarewrittento requireminimumuserinteraction
sothatspecialistknowledgeis not requiredto producescientificallyusefulpolarization
results.Startingfrom well-alignedinput images,alongwith statisticalerrormaps,im-
agesof thetotalsignal(StokesparameterI), thenormalizedStokesparametersQ/I and
U/I, thelinearpolarizationandpositionangleof theE vectorandtheirpropagatederrors
areproduced.

5.1. stecf.impol– Features
� All the instrumentalset-up,suchasfilters, polarizers,rotationangles,etc. are

readfrom theimageheaders.
� Many input images(3 �

N
� 64)canbeprocessed.

� HST instrumentsFOC, NICMOS andWFPC2arehandled;ACSwill beadded
in thenearfuture.

� Data from non-HSTinstrumentswith polarizationanalyzerscan be addedby
includinga tablefile listing theinstrumentpolarizationproperties.

� Output imagescanbe rebinnedto increasethe polarizationsignal-to-noiseper
outputpixel.
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� Polarizationvectormapscanbeflexibly plottedwith userchoiceof vectorsize,
densityof vectorsandrangeof plottedmagnitudes.Mapscanbeoverplottedon
imagesusingstandardIRAF facilities.

� Outputerror imageshave fully propagatedstatisticalerrorsfrom theinput error
images.Thebiasonthepolarizationvaluesfor largefractionalpolarizationerrors
is corrected.

5.2. stecf.impol– PackageTasks

hstpolima: Reducelinearpolarizationdatafor HST instruments(currentlyFOC,NIC-
MOS andWFPC2aresupported).A setof well-alignedinput imagesis requiredand
thecorrespondingstatisticalerrorimages.Imagesfor thethreeStokesparameters(I,Q
andU), thelinearpolarizationandpositionangleandtheirerrorimagesareoutput.
hstpolpoints: Reducelinearpolarizationdatafor HST instrumentsfor asetof circular
apertures.From a set of input imagesand the error frames,the linear polarization
results(anderrors)arereturnedasanSTSDAS table.
hstpolsim: Producesimulatedpolarizationinputdataframesfor HSTinstrumentsfrom
imagesof thetotal signal,thelinearpolarizationandthepositionangleof thepolariz-
ationvectors.Theoutputimagescanhave noiseadded.Imagesof thestatisticalerrors
arealsoproducedfor full compatibilitywith theinput requiredby hstpolima.
polimodel: Producemodellinearpolarizationandpositionangleimagesgivena total
signalimage. The polarizationvariationis specifiedby a power law andthe position
anglesareorientedatrightanglesto thedirectionto thecentre.Randomnoisevariations
in polarizationandpositionanglecanalsobeincluded.
polimplot: Plot a polarizationvectormapwith flexible control over vectorsand la-
beling. Linearpolarizationandpositionangleimagesarerequired.A vectormapcan
beover-plottedonthetotalsignalimage.Figure2 showsanexample.

Thereis a webpage3 briefly describingthepackageandgiving examplepolariz-
ationmapsfor HST andmodeldata. A directoryof demosis alsoavailableallowing
simulateddatawith FOC,NICMOSandWFPC2andanon-HSTinstrumentto bepro-
ducedfor a modelbipolarreflectionnebula.
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