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Abstract. We present brief overview andreporton the statusof the STELLA project(abbreiation for STELLarActivity,
seealso Strassmeieet al. 2001). The STELLA-I telescopewill bethe rst robotic telescopehat feedsa bench-mounted
echellespectrographwith a setof 50and100 m bres andprovidesresolutionsof up to 50,000with a 1 arcsec-sliinalog.
The spectrograplis a FEROS-like designlocatedin a separatedemperature-controlledbom within the STELLA building
to guarantedong-termstability. The building will have a roll-off roof capableof hostingtwo telescopesFirst light for

STELLA-I is plannedfor fall 2002.
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1. Intr oduction

The magneticelds of cool starslike the Sunarebelievedto
be generatedy a dynamoseatedsomavherein or nearthe
corvective ervelope.The basisfor this picture are seismic
obsenationsof our Sun,wherestrongevidencehasnow been
build up thatathin layerbelow the corvective zonehoststhe
physicalmechanisnthatwe call the stellardynamo.lt is the
zonewherebuoyantmagnetic elds startto rise throughthe
corvectionzoneto form bipolar surfacemagnetic elds and
relatedphenomendik e cool starspots.

STELLA is a tool to study the surface magnetismof
solarlike starson time scalesfrom hoursto decadesSuch
afacility lls anobsenationalnichethatis nowadaysfully
untouchedby the large obsenatoriesin the world. Further
more, STELLA isafully roboticobservatorylt will hosttwo
1.2mautomatidelescopes STELLA-I for spectroscopand
STELLA-II for photometryandimaging—andthusis a chal-
lengingfurtherstepfor moderntelescopengineeringandin-
telligentoperating.

Correspondence: KStrassmeier@aip.deyww.aip.de/stella

2. The robotic building and the STELLA
control system

The STELLA building will be locatedat the IAC's Teide
Obsenatory on the island of Tenerife(+28 latitude north),
2400mabove sea.To avoid domeseeinganddometracking,
andalsoto take full advantageof the fastslewing capacity
of thetelescope(s)k largeroll-off roof building waschosen.
Fig. 1 shavsaapanopticunof thecurrentconstructiorstatus
(STELLA-I will bein theleft sideof thebuilding, STELLA-
Il in the right). Both telescopewvill have accesgo the full
sky down to approx.15 abovethehorizon. Thebuilding has
atotal of 60 m of support-roomarea,including a spectro-
graphroom, two roomsfor the telescopeoil pumps,anda
largeelectronicgoomincludingthe UPSbatteriesandall the
computers.

A Jasa-messageystemunder Linux compromiseshe
STELLA controlsystem(SCS).It operateghe entireobser
vatory as a slave of two weatherstationsand variousother
sensorsThereadingsrom theseweatherstationsplusanin-
ternalclock decideuponall actionsof the roof andthe tele-
scopes.They give the nal approval to openthe roof once
a certain zenith distanceof the Sun belov the horizon is
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Fig. 1. TheSTELLA building. Top left andright: atthe constructiorsitein May 2002.Roof closedandopen,respectiely. Bottomleft and
right: telescopéayandcontrolroom, respectrely in August2002.

reachedBecausef safetyreasonsboth roofs are equipped
with a redundantveatherstation,consistingof ve sensors
each(wind, wind direction, rain, air pressuretemperature
andhumidity). Thereadingdrom theseweatherstationgpro-
vide the input for the SCSthat decidesupon roof opening
or closing. The SCSis describedn more detail in a paper
by Granzeretal. (2001).A seriesof temperaturandhumid-
ity sensorghroughouthe building, thelimit switcheson the
roof, andtwo Web cameragoneinsideandone outsidethe
building®) will provide additionaloperatingdatato the SCS.
In a secondphase ,we will add the all-sky cloud-corerage
sensor(basedon a small CCD camera)to the SCS.At the
moment,it is anticipatedo provide stand-alonénformation
to the operatorsat their homeinstitutions. Specialattention
hasbeenpaidto lightning protectionof the electricalsystem
and the computernetwork, including an UPSthat runsthe
computemetwork andtheroofsin caseof a powerfailure.
TheentireSTELLA obsenatoryis runby 11 PCcomput-
ers(plustwo calibrationcomputersunderthe Linux operat-
ing systemEachcomputeris in chageof a particularinstru-
ment:a rewall, the building PC, the spectrograptPC, the

1 seewww.aip.de/stella/locatiofor aliveimageof the STELLA

building

telescopePCs,andthe (scienti ¢) CCD cameraPCs.These
computergettheir instructionsfrom the SCScomputerand
reply to it via a Java messagesystemthrougha fast ether

net connection.An optimal observingstrategy for a given
numberof scienti ¢ targetsin a giventime interval is com-
putedand executed.However, the astronomesrstill tells the
telescopavhatto obsene (hopefully)!

3. The telescope

As the standardrule in automationthe mechanicanustbe
assimpleaspossibleto ensurehighestreliability. Any dead-
locks in the mechanicoor to end switches— especiallytrue
for, e.g.,mirror covers(!) — area potentialkill for a robotic
observingnode.The rst of thetwo STELLA telescopesvas
producedy thefactoryof TELESKOPTECHNIK HALFMANN

nearAugshurg, Germary. Fig. 2 shavs thetelescopealready
in its teststandat the Hamhurger Sternvartein August2002.
Deliveryto the nal siteis foreseerfor fall 2002.STELLA-

| is a1.2m (/3 primary mirror) f/8 Cassgrain systemwith

a Carl-ZEISSZerodurmirror, an alt-azmount,anda single
Nasmythfocuswith amechanicalmagederotator
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Fig.2. The STELLA-I telescopen the testbuilding at the Ham-
burger Sternvartein Hamhurg-Bergedorfin August2002.

Fig. 3. The M1 mirror supportfor STELLA-I. A total of 18 axial
and12 radial hardpointssupportthe 1220mmmirror (thicknessof
125mm).Picturecourtesyof TelesloptechnikHalfmannGmbH.

The testprotocol of the mainmirror veri ed a spotcon-
centrationof 80% of thelight in 0.5”, and 90%in 1" over
theentire eld of view of 7'. The M1 cell is basedon ESO's
NTT designandbalanceshe mirror with 18 axialand12ra-
dial hard points (Fig. 3) . The azimuthbearingis hydraulic
with a total of 12 pads.Positioningprecisionis 5” over the
entiresky (with a pointingmodel)while the acquisitionand
guiding precisionis approximately0.2”.

4. Acquisition and guiding

Extensvetestsof bre performancedfocalratio degradation,
transmissionpressuralependencegnda simulationwith re-
alistic injection including the telescopes secondarymirror)
led to the selectionof the 50 m and 100 m CeramOptec
bres. Becausewe intendto reach of 50,000,a -
bre coreof lessthan50 m is neededThe entranceaperture
on the sky for both bres will be x edto 2.5” but the user
canchooséetweerthetwo bres. Fibrelengthwill be 10—
15m.

Fig. 4 showvs the Zemaxdesignof the entire acquisition
andguidingunit (AGU). Acquisitionis basedona ST-7 CCD
with a useableeld of view of 1.5 arcmin.Eachof two ex-
changeablebre positionersconsistof a x ed tilted mirror
with a central120 m hole (2.5") and a xyz-adjustablami-
crolensplusthe500r 100 m bre, respectiely. Onceatar
getis pickedupby the ST-7 cameraits offsetfrom theoptical
axis(or centerof guiding)is determinedandforwardedo the
controlsystemo movethetelescopeA spiral-searclpattern
will beinitiated automaticallyin casethetargetis not found
within the ST-7 FOV. Oncethe target is on-axis,a second
CCD camerawill pick up 3-4%of its light for guiding.

Guidingwill bedoneonthetargetlight itself with afast-
scanCCD. Simulationshave shownn that this methodis su-
periorthanthe aperturenethod whereguidingis performed
ontheremaininglight thatdoesnotenterthe bre module A
comparisorof the expectedpositioningcorrelation(i.e. guid-
ing errors)for threeseeingdiameterg1, 1.5, and 2 arcsec)
proofedthe beam-splittemethodto be superiorto the aper
ture method.An atmospheridispersioncorrectorwill cor
rectthe zenith-dependeratmospherispectrunbefore ber
entrance.

The AGU alsoallows to insertlight from standardcali-
brationlampsthatarelocatedwithin the sameadapteibox.

5. The Echellespectrograph

The STELLA spectrograph(Fig. 4) is a “light” versionof
ESO's FEROS concept(Kaufer et al. 1998)andis basedon
a 31-I/mmechellegratingandtwo paraboliccollimatorsand
asmallfolding mirror. A prismis usedasthe crossdisperser
Beamdiameteris 130mm.The cameras af/2.7 katadioptric
Schmidtsystemwith a spherical370 240mmmirror anda
200mmcorrectorplate. Two setsof bres will be available
allowing for two differentspectrakesolutionsA 50 m bre
allows for a resolutionof 50,000while a 100 m bre en-
ables25,000.We estimatean overall ef ciency of the spec-
trographcloseto or evenslightly betterthanFEROS. A large
gas-stabilizeaptical benchwith athermallyinsulatedcover
(in athermallycontrolledroom)will guaranteéong-termop-
tical stability.

Inits rst-light versionthespectrographvill beequipped
with a Marconi CCD42-402048 2048pixel thinnedCCD
with 15 m pixel size and run by the CopenhagenCCD
second-generatiocontrollet Its peakquantumef ciency is
near90% at 650nm,andstill 65% at 400nmand800nm.A
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Fig. 4. TheSTELLA spectrographlop: Zemaxdesignfrom thetelescopdocusthroughthe CCD cameraBottom: First set-upin theoptics

lab atthe AIP.

Cryo-Tiger closed-loopcoolerwill maintainthe dewar tem-
peratureat C.

The automaticdatareductionpipelineis describedn a
separat@aper(Ritter & WashuettlthisproceedingsBrie y,
the pipeline is basedon the NOAO Image Reductionand
AnalysisFacility (IRAF) and consistsof a numberof IRAF
commandlanguagescriptswhich are invoked by a master
script. The raw imagesfrom the telescopearetoo big (esti-
mated9MB perimage)to be transferreddirectly via Inter-
netto Germary. Thereforethereductionprocesss splitinto
two parts.The rst partis doneon alocal computerattached
to the telescopeuntil the stepof apertureextraction.There-
sulting one-dimensionaspectra(now about800kB in size)
arethenautomaticallytransferredo the AIP andthe Obser
vatory Hamhurg wherethe reductionprocesscontinueswith
Thorium-Argonemission-linddenti cation, wavelengthcal-
ibration,normalizatiorandradial-velocity measurement.
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