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Thesourcemodeldefinitiontoolmodeldefa.k.a.
U7

D.Petry(GSFC/UMBC)

Fortheimpatient:

•Lookattheexamplefileexample_inputmodel-1.txttoseethedefinition

oftheinputfilesyntax

•Writeyourinputfile.txt

•Runmodeldef<inputfile.txt

•Usetheresulting_model.xmland_roi.xmlfileswiththeLikelihoodtool.
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Purpose

modeldefservestosimplifythegenerationofXMLinputfilesdescribingthe

sourcemodelandtheregionofinterest(ROI)fortheLikelihoodtool.

Usage

Theexecutablemodeldef.exereadsfromstdinandwritestotwofilesnamed

X_model.xmlandX_roi.xml

whereXisthenamegiventothesourcemodelintheuserinput.

Usercantypehis/herinputdirectlyatthepromptorpreparetheinputinan

ASCIIfileusinganeditorandthenpipethisfileintomodeldef.exe

modeldef.exe<inputfile.txt
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Theformatofinputfile.txtisdescribedintheexamplesindirectoryDataofthe

sourcedistribution.Herethefileexample_inputmodel-1.txtisrendered:

#$Id:example_inputmodel-1.txt,v1.32003/12/0321:57:56petryExp$

#Exampleforaninputmodel

#(commentsstartwith#followedbyblank)

#----------------------------------------

#Theregionofinterestdefinition:

#roinamera(inhoursminsec)dec(indegreesarcmarcs)radiusfunction-library

roiexample1110427.3139+381231.7994.0A1_Functions.xml

Ifyoudon’tneedafunctionlibrary,givethenamenone.
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(example_inputmodel-1.txtcontinued)

#----------------------------------------

#Sourcedefinitionsfollowthepattern

#source-typenameparameters

#whereparametersdependonthesource-type.

#PermittedsourcetypesarePOINT,DIFFUSE

#

#Forsource-type"point"theparametersare

#radecspectrum

#

#Forsource-type"diffuse"theparamtersare

#mapfilenamespectrum

#Ifmapfilename="const",thesourceisassumedtobeisotropic.

#

#Inallcasesthespectrumparametersareoftheform

#spectral-typep1p2...

#wherethepiaretheparametersdefiningthespectrum.
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(example_inputmodel-1.txtcontinued)

#PermittedgenericspectraltypesarePOWERLAW,BROKENPOWER,ABSEDGE,GAUSSIAN.

#

#Theparametersofthesegenerictypesareasfollows(xdenotesenergy/MeV)

#POWERLAWprefactorindexscale

#differentialflux(cm^-2s^-1MeV^-1)=prefactor*pow(x/scale,index)

#

#BROKENPOWERprefactorindex1index2break

#diff.flux(cm^-2s^-1MeV^-1)=prefactor*pow(x/break,index1)forx<break

#prefactor*pow(x/break,index2)forx>=break

#ABSEDGEtau0e0index

#diff.flux(cm^-2s^-1MeV^-1)=1forx<e0

#=exp(-tau0*pow(x/e0,index))forx>=e0

#

#GAUSSIANprefactormeansigma

#diff.flux(cm^-2s^-1MeV^-1)=prefactor/(sqrt(2.*PI)*sigma)

#*exp(-pow((x-mean)/sigma,2)/2.)
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#apointsourcewithagenericpowerlawspectrum

pointMknABC110127.3139+381231.799powerlaw1e-1121

#apointsourcewithagenericbrokenpowerlawspectrum

pointMknDEF110227.3139+381231.799brokenpower1e-112.32.61

#anon-isotropicdiffusesourcewithabrokenpowerlawspectrum

diffusebackgndgas.celbrokenpower1e-112.62.70.5

#anisotropicdiffusesourcewithapowerlawspectrum

diffusemisteryconstpowerlaw1e-1121

#apointsourcewithaspectrumofatypegiveninthefunctionlibrary

pointMkn421110427.3139+381231.799type"BrightSourcePower-law"

#anon-isotropicdiffusesourcewithatypegiveninthefunctionlibrary

diffusebackgnd2gas.celtype"GalacticDiffusePower-law"

modeldeftalk.texD.Petry



modeldef,thesourcemodeldefinitiontool-GLASTDC1meeting,December20037

Pipingexample_inputmodel-1.txtintomodeldef.exewillresultinthe

generationofthefilesexample1_model.xmlandexample1_roi.xml.Referto

theLikelihoodpackagedocumentationforthedetailsofhowtousethesefiles.
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TheXMLformat(briefly)

Thecontentsofthefileexample1_roi.xmlgeneratedfromtheinputdiscussed

above

<Region-of-Interesttitle="example1">

<timeIntervalstop="1e+12"unit="seconds"start="0"/>

<energiesemax="316230"emin="30"unit="MeV"/>

<acceptanceConera="166.114"dec="38.2088"radius="4"coordsys="Equatorial"/>

</Region-of-Interest>
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Thecontentsofthefileexample1_model.xmlgeneratedfromtheinput

discussedabove:

<source_librarytitle="example1"function_library="A1_Functions.xml">

<sourcename="MknABC"type="PointSource">

<spectrumtype="PowerLaw">

<parametermax="3.40282e+38"min="-3.40282e+38"free="1"name="Prefactor"scale="1"value="1e-11"/>

<parametermax="3.40282e+38"min="-3.40282e+38"free="1"name="Index"scale="1"value="2"/>

<parametermax="3.40282e+38"min="-3.40282e+38"free="0"name="Scale"scale="1"value="1"/>

</spectrum>

<spatialModeltype="SkyDirFunction">

<parametermax="3.40282e+38"min="-3.40282e+38"free="0"name="RA"scale="1"value="165.364"/>

<parametermax="3.40282e+38"min="-3.40282e+38"free="0"name="DEC"scale="1"value="38.2088"/>

</spatialModel>

</source>

...

(SourceMknABCwasnotusingthefunctionlibrary.)
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Thecontentsofthefileexample1_model.xml(continued)

...

<sourcename="backgnd"type="DiffuseSource">

<spectrumtype="BrokenPowerLaw">

<parametermax="3.40282e+38"min="-3.40282e+38"free="1"name="Prefactor"scale="1"value="1e-11"/>

<parametermax="3.40282e+38"min="-3.40282e+38"free="1"name="Index1"scale="1"value="2.6"/>

<parametermax="3.40282e+38"min="-3.40282e+38"free="1"name="Index2"scale="1"value="2.7"/>

<parametermax="3.40282e+38"min="-3.40282e+38"free="1"name="BreakValue"scale="1"value="0.5"/>

</spectrum>

<spatialModelfile="gas.cel"type="SpatialMap">

<parametermax="3.40282e+38"min="-3.40282e+38"free="0"name="Prefactor"scale="1"value="1"/>

</spatialModel>

</source>

...

(Sourcebackgndwasnotusingthefunctionlibrary.)
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Thecontentsofthefileexample1_model.xml(continued)

...

<sourcename="Mkn421"type="PointSource">

<spectrumtype="PowerLaw">

<parametermax="1000"min="0.001"free="1"name="Prefactor"scale="1e-09"value="10"/>

<parametermax="-1"min="-3.5"free="1"name="Index"scale="1"value="-2"/>

<parametermax="200"min="50"free="0"name="Scale"scale="1"value="100"/>

</spectrum>

<spatialModeltype="SkyDirFunction">

<parametermax="3.40282e+38"min="-3.40282e+38"free="0"name="RA"scale="1"value="166.114"/>

<parametermax="3.40282e+38"min="-3.40282e+38"free="0"name="DEC"scale="1"value="38.2088"/>

</spatialModel>

</source>

...

(SourceMkn421wasusingthespectralprototype“BrightSourcePower-law”.)
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Thecontentsofthefileexample1_model.xml(continued)

...

<sourcename="backgnd2"type="DiffuseSource">

<spectrumtype="PowerLaw">

<parametermax="1000"min="0.001"free="0"name="Prefactor"scale="0.001"value="6.31"/>

<parametermax="-1"min="-3.5"free="0"name="Index"scale="1"value="-2.1"/>

<parametermax="200"min="50"free="0"name="Scale"scale="1"value="100"/>

</spectrum>

<spatialModelfile="gas.cel"type="SpatialMap">

<parametermax="3.40282e+38"min="-3.40282e+38"free="0"name="Prefactor"scale="1"value="1"/>

</spatialModel>

</source>

</source_library>

...

(Sourcebackgnd2wasusingthespectralprototype“GalacticDiffusePower-law”.)
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Thefunctionlibrary

Afunctionlibraryhastheformat

<function_librarytitle="prototypeFunctions">

<functionname="BrightSourcePower-law"type="PowerLaw">

<!--Thisprototypeprovides*veryroughly*appropriatevaluesfor

brightEGRETpointsources.-->

<parametername="Prefactor"

value="10"unit="cm^-2s^-1MeV^-1"min="1e-3"max="1e3"

free="true"scale="1e-9"/>

<parametername="Index"

value="-2"unit="none"min="-3.5"max="-1"

free="true"scale="1"/>

<parametername="Scale"

value="100"unit="none"min="50"max="200"

free="false"scale="1"/>

</function>

...

</function_library>

Havetobegenerated“byhand”(sofar).
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Otherfeaturesofthemodeldefpackage

Theexampleinputmodelfileegret3rdcat_inputmodel.txtindirectoryData

containsallthe256sourcesfromthe3rdEGRETcatalog(exceptthesolar

flare)whichhavespectralinformation.Byrunning

modeldef.exe<egret3rdcat_inputmodel.txt

oneobtains3rd_EGRET_Catalog_model.xml.
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Canusetheimportfeaturetoadd3rd_EGRET_Catalog_model.xmltoany

inputmodelwithoutcopyingallthelines:

#$Id:example_inputmodel-4.txt,v1.12003/12/0421:05:36petryExp$

#Exampleforaninputmodelusingthe"import"option

roiexample4110427.3139+381231.7992.0none

import3rd_EGRET_Catalog_model.xml

pointMySource110227.3139+381231.799brokenpower1e-112.32.61

Notethatpresentlytheimportfunctionalitydoesnotsupporttheimportof

modelswithdiffusesources(stillbeingdebugged).

modeldeftalk.texD.Petry



modeldef,thesourcemodeldefinitiontool-GLASTDC1meeting,December200316

Notealsothatmodeldefisultimatelymeanttobecomeatoolwithagraphical

userinterface.

Place map source

Place extended source

Place new point source

Center

InTotalOut

Edit

Delete source

Copy

Edit source properties

Move

Pan

FileHelp

Zoom

RA   DEC

X     Y
Pointer Position

Distance to last ...

View Edit

Source Model Definition Tool

Menus:

File

Edit
   Set ROI

   New Model, Save As..., Save, Load, Merge, Import VOTable, Import ASCII

View
   Tangential, Hammer−Aitoff

modeldeftalk.texD.Petry


