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1 Intr oduction

1.1 Purpose

This documentis intendedto provide thenecessaryinput for theimplementationof thescatteredlight moni-
toring to start.

1.2 Scope

Thisdocumentis intendedfor InstrumentScientistswithin HiRes,andfor thepeoplewhoaregoingto imple-
menttheSL monitoring.

1.3 Referencedocuments

Thefollowing documentsarereferencedin thisdocument:

[1] SolarSpectrum,ref ?????

1.4 Abbreviations and acronyms

Thefollowing abbreviationsandacronymsareusedin thisdocument:

ESO EuropeanSouthernObservatory
HiRes High ResolutionInstrumentForce
IS InstrumentScientist
LSO La Silla Observatory
SciOp ScienceOperations
SL Scatteredlight
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2 Overview

Scatteredlight (SL) is presentin all spectrographsdueto unwantedreflections,non-optimaloptics,unwanted
higherordersetc.Not all instrumentssuffer thesameamountsdueto differencesin design,but typical values
arearounda few percent.

In orderto fully characterizeandmonitor the performanceof a given instrumentit is necessaryto measure
theSL asoftenaspossibleandpreferrablyfor the full wavelengthrange.To accomplishthis, anautomated
proceduremustbeimplementedfor all instrumentswithin HiRes.

Sect.3 below detailshow theSL canbe measured,while Sect.4 givesdetailsconcerningtheHiResinstru-
ments.Finally Sect.5 lists thedetaileduserrequirements.

3 Scattered light calculations

The apparentcontinuumC in the spectrumis a sum of the true continuumC0 and the contribution from
scatteredlight S (arbitraryflux units).Hence

C + C0 , S

whichof coursedependsonwavelengthλ.

Thetrueequivalentwidth (EW) of a line is givenas

W0 + kd
C0

whered is the line depthin (arbitrary)flux unitsandk is a constantcontainingthe line width. Theapparent
(measured)EW in thespectrumwill berelative to themeasuredcontinuum,i.e.

W + kd
C0 , S

Onecanthenexpressthescatteredlight asa fractionof themeasuredcontinuum;

S
C0 , S

+ 1 - W
W0

(1)

Theleft handsideof Eq.1 is thequantitywe want,i.e. how big a fractionof themeasuredcontinuumis due
to thescatteredlight. On theright handsidewemeasureW in thespectrum,whileW0 is tabulatedin tablesof
theSolarSpectrum[1].

The purposeof the monitoringis to build andmaintaina databaseof the measuredvaluesof S .�/ C0 , S 0 as
functionof λ andtime for eachinstrumentwithin HiRes.

Themethoddescribedhereshouldbecalibrated/cross-checkedasoftenaspossibleby observinga starwith
saturatedinterstellarlines– obviously only feasibleduringtechnical/reserved time.

4 The individual instruments

The following subsectionsgives specificrequirementsconcerningthe individual instruments. Thesetake
precedenceover all generalrequirements.In any casethe implementationof SL monitoringmustbecoordi-
natedwith thecorrespondingIS.
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4.1 CES

TheCESpipelinedoesnot provide publication-quality reductions,but givestheobserver a wavelenghtcali-
bratedextractredspectrumwith reliableS/N measurements.It is implementedin MIDAS.

The SL calculationmustbe donewithin the pipelinein an automaticway, triggeredby the acquisitionof a
solarspectrum.

A solarspectrumis takenevery afternoonaccordingto theCalibrationPlan.

4.2 HARPS

TheHARPSpipeline(DRS)deliverspublication-readyfully calibratedspectraandradialvelocities.Sincethe
DRSis maintainedby GenevaObservatory, it is notfeasibleto includeanautomaticSL calculation,wherefore
thismustbeimplementedasastand-alonescript.

Acquisitionof a solarspectrumis currentlynot partof thestandardafternooncalibrations.A solarspectrum
will bepartof theCalibrationPlanthough,if noton adaily basisthencertainlyat regularintervals.

4.3 FEROS

TheFEROSpipeline(DRS)doesnot provide publication-quality reductions,althougha goodextractionin-
cludingwavelengthcalibrationis doneonevery image.TheDRSis implementedin MIDAS andis acomplex
systemwritten at MPI, but maintainedby LSO. Hence,an integrationof theSL calculationinto theDRS,to
betriggeredby theacquisitionof asolarspectrumwouldbethebestsolution.

A solarspectrumis takenevery afternoonaccordingto theCalibrationPlan.

5 Detailed requirements

Thissectionlists therequirementsfor theprojectandtheirpriorities.

5.1 Requirements– Scattered light calculation

1 Scatteredlight calculationsshouldbedonein anautomaticor semi-automaticway, integratedinto the
pipeline/DRS(exceptfor HARPS,seeSect.4).

1 Thecoreimplementationshouldbewrittenin MIDAS andmustbefully usablefrom within theexisting
pipelines/DRS’s.

1 All measurementsmust be storedin a database(file). This must be simple andeasyto plot and to
performstatisticson.

1 TheSLprocedureshouldstartautomaticallyuponreceiving areducedsolarspectrumfromthepipeline/DRS
(exceptHARPS,seeSect.4) andshould(semi-)automaticallyupdatethecorrespondingdatabase.

5.2 Requirements– Visualization and analysis

1 It mustbeeasyto performsimpleanalysison thedatabase,like plotting SL asfunctionof λ andtime,
calculatingmeanandscatterovera rangein λ aswell asover timeatagivenλ.
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1 The visualizationproceduresto plot andperform analysisneednot be part of the pipelines/DRS’s,.
Hencethechoiceof programminglanguageis free,exceptit mustbeincludedin scisoft.

1 Hardcopiesof plotsshouldbeobtainablein PostScriptformat.

5.3 Priorities and deadlines

Giventhesimplicity of theCESpipelineandthefactthat it is theinstrumentmostaffectedby SL, theimple-
mentationshouldbedonefirst for CES,takinginto properconsiderationthesubsequentextensionto FEROS
(next) andHARPS(last).

1 First workingversionof SL measurementimplementedfor CES;deadlineTBD

1 Analysis/plottingtool(s)ready;deadlineTBD

1 Final versionof SL measurementimplementedandcommissionedfor CES;deadlineTBD

1 Implementationfor FEROS;deadlineTBD

1 Implementationfor HARPS;deadlineTBDx
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