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1 Intr oduction

1.1 Purpose

This documenis intendedto provide the necessarynput for the implementatiorof the scatteredight moni-
toring to start.

1.2 Scope

Thisdocumenis intendedfor InstrumeniScientistavithin HiRes,andfor the peoplewho aregoingto imple-
mentthe SL monitoring.

1.3 Referencedocuments

Thefollowing documentarereferencedn this document:

1.4 Abbreviations and acronyms

Thefollowing abbreviationsandacroryms areusedin this document:

ESO EuropearSoutherrObseratory
HiRes High Resolutioninstrument~orce
IS InstrumentScientist

LSO LaSillaObseratory

SciOp ScienceOperations

SL Scatteredight
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2 Overview

Scatteredight (SL) is presenin all spectrographdueto unwantedreflectionsnhon-optimaloptics,unwanted
higherordersetc. Not all instrumentsuffer the sameamountdueto differencesn design but typical values
arearoundafew percent.

In orderto fully characterizeand monitor the performanceof a giveninstrumentit is necessaryo measure
the SL asoftenaspossibleandpreferrablyfor the full wavelengthrange. To accomplishthis, anautomated
proceduranustbeimplementedor all instrumentswithin HiRes.

Sect.3 belowv detailshow the SL canbe measuredwhile Sect.4 givesdetailsconcerninghe HiResinstru-
ments.Finally Sect.5 lists thedetaileduserrequirements.

3 Scatteredlight calculations

The apparentcontinuumC in the spectrumis a sum of the true continuumCy and the contritution from
scatteredight S (arbitraryflux units). Hence

C=Cp+S

which of coursedepend®nwavelengthA.

Thetrueequialentwidth (EW) of aline is givenas

kd
Wo ==
Co
whered is the line depthin (arbitrary)flux unitsandk is a constantontainingthe line width. The apparent
(measurediEW in the spectrumwill berelative to themeasureatontinuumi.e.

_ kd
~ Co+S
Onecanthenexpressthe scatteredight asafractionof the measured¢ontinuum;

S w
= =1 — 1
Co+S Wo @)
Theleft handsideof Eq. 1 is the quantitywe want,i.e. how big a fraction of the measureatontinuumis due
to the scatteredight. Ontheright handsidewe measur&V in thespectrumwhile Wy, is tatulatedin tablesof
the SolarSpectrunil].

The purposeof the monitoringis to build and maintaina databas®f the measuredialuesof S/(Co+ S) as
functionof A andtime for eachinstrumentwithin HiRes.

The methoddescribechereshouldbe calibrated/cross-cleked asoften aspossibleby observinga starwith
saturatednterstellardines— obviously only feasibleduringtechnical/reseredtime.

4 Theindividual instruments

The following subsectiongjives specific requirementsconcerningthe individual instruments. Thesetake
precedencever all generalrequirementsin ary casethe implementatiorof SL monitoringmustbe coordi-
natedwith the correspondingsS.
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4.1 CES
The CESpipelinedoesnot provide publication-quaty reductionsbut givesthe obserer a wavelenghtcali-
bratedextractredspectrumwith reliable S/N measurementst is implementedn MIDAS.

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

A solarspectrumis taken every afternoonaccordingo the CalibrationPlan.

4.2 HARPS

TheHARPSpipeline(DRS)deliverspublication-readyully calibratedspectraandradialvelocities.Sincethe
DRSis maintainedy Genera Obseratory; it is notfeasibleto includeanautomaticSL calculationwherefore
this mustbeimplementechsa stand-alonescript.

Acquisition of a solarspectrums currentlynot partof the standardafternooncalibrations.A solarspectrum
will bepartof the CalibrationPlanthough,if noton adaily basisthencertainlyatregularintervals.

4.3 FEROS

The FEROS pipeline (DRS) doesnot provide publication-qualig reductionsalthougha good extractionin-
cludingwavelengthcalibrationis doneon everyimage.The DRSis implementedn MIDAS andis acomple
systemwritten at MPI, but maintainedoy LSO. Hence anintegrationof the SL calculationinto the DRS, to
betriggeredby the acquisitionof a solarspectrumwould bethe bestsolution.

A solarspectrumis taken every afternoonaccordingo the CalibrationPlan.

5 Detailedrequirements

This sectionlists therequirementgor the projectandtheir priorities.

5.1 Requirements— Scattered light calculation

e Scatteredight calculationsshouldbe donein anautomaticor semi-automatievay, integratedinto the
pipeline/DRS(exceptfor HARPS,seeSect.4).

e Thecoreimplementatiorshouldbewrittenin MID AS andmustbefully usablefrom within theexisting
pipelines/DRSs.

e All measurementmustbe storedin a databasdfile). This mustbe simple and easyto plot andto
performstatisticson.

e TheSL procedureshouldstartautomaticallyuponreceving areducedsolarspectrunfrom thepipeline/DRS
(exceptHARPS,seeSect.4) andshould(semi-)automaticallypdatethe correspondinglatabase.

5.2 Requirements— Visualization and analysis

¢ It mustbe easyto performsimpleanalysison the databaseljk e plotting SL asfunctionof A andtime,
calculatingmeanandscatterover arangein A aswell asover time atagivenA.
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e The visualizationprocedurego plot and perform analysisneednot be part of the pipelines/DRS,.
Hencethe choiceof programmindanguages free,exceptit mustbeincludedin scisoft.

e Hardcopieof plotsshouldbeobtainablan PostScripformat.

5.3 Priorities and deadlines
Giventhesimplicity of the CESpipelineandthefactthatit is theinstrumentmostaffectedby SL, theimple-

mentationshouldbe donefirst for CES,takinginto properconsideratiorthe subsequergxtensionto FEROS
(next) andHARPS(last).

e Firstworkingversionof SL measuremerniplementedor CES;deadlineTBD

Analysis/plottingtool(s) ready;deadlineTBD

Final versionof SL measuremeritnplementecandcommissionedor CES;deadlineTBD

Implementatiorfor FEROS; deadlineTBD

Implementatiorfor HARPS;deadlineTBDx

__000___
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