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The Locarno GregoryCoudéTelescopeafter 1984
A short history and a summary of the most important results
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Abstract. Since1988theLocarnosolarobservatory is operatedby a privateFoundation(FIRSOL)which took it over after
the dismantlingof the instituteby the DeutscheForschungsgemeischaft(DFG) andthe UniversiẗatsSternwarteGöttingen
(USG).Theinstrumenthasbeenrebuilt, equippedwith new electronicsandalreadyseveralscientificprojectsweresuccess-
fully carriedout.
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1. Intr oduction

TheGregory-Coud́eTelescopeGCTinstalledin Locarnowas
inauguratedin 1960andoperatedby the UniversiẗatsStern-
warte Göttingenuntil 1984(Brückneret al. 1967;Schr̈oter
1975;Wiehr et al. 1980;Wiehr 2003).To optimisethe de-
velopmentof thenew observatoriesin Tenerife,theLocarno
stationwasclosedandthe opticsandelectronicsof the old
instrumentwereusedfor thenew GCT.

The private associationAIRSOL (AssociazioneIstituto
RicercheSolari Locarno)wasconvincedthat the work per-
formedin Locarnoby Göttingenneededto bepursuedfor sci-
entific aswell asfor culturalmotivations.Representativesof
theDeutscheForschungsgemeinschaftandH.H. Voigt, direc-
tor of theGöttingenobservatoryat that time,decidedduring
a discussionwith the associationcouncil in 1984to sell the
observatory to AIRSOL. The FIRSOL wasthenconstituted
in 1987with thefollowing members:theCantonTicino, the
city of LocarnoandtheAIRSOL. Thegoalswere:therecon-
structionof theinstrumentandthecontinuationof thescien-
tific work.Thefirst stepwasto recovertheinstrumentandthe
collaborationwith the UniversiẗatsSternwarteGöttingenal-
lowedto performthisin anidealway. Wearethankfulto K.H.
Duensing,headof themechanicalworkshopat that time, for
thedesignandtheconstructionof themostcritical mechan-
ical parts,to E. Wiehr for giving us the know-how andfor
the adjustmentof the optics,to A. Wittmannfor the know-
how andhishelpfor thecomputersystem.Wearegratefulto
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H.H. Voigt andto his successorF. Kneer, who supportedthis
collaboration.In 1990theLocarnoTelescopesaw its second
first light. Theopticsof the instrumentis basicallythesame
asthatof thenow dismantledoneat Tenerife.

Thecollaborationwith G. Küveler(FachhochschuleFHS
Wiesbaden)permitted to develop most of the electronics
needed,e.g.thecontrolof thespectrographandtheautomatic
guidingsystem(Küveleret al. 1998,2003).

Besidesthe reconstructionof the instrumentwe had to
carryout negotiationswith thefederalandcantonalpolitical
institutionsto be recognisedandfinanced,lastly successful
thanksalsoto theinterventionsof J.Stenflo(ETH Zurich) in
critical moments.

2. Scientificworks

Oncethe instrumentwasalmostreconstructed,the engage-
ment for the developmentof the institute shiftedmore and
moreto thescientificwork. We analysedtheadvantagesand
disadvantagesof theinstrument.TheLocarnosky is in aver-
agelessgoodthanthatat optimalplaceslike theCanaryIs-
lands,thusit is not idealfor observationsrequiringhigh spa-
tial resolution.Nevertheless,the first scientific works were
relatedto solar semi-diametermeasurements(Wittmann et
al.1991,2000), to the observation of oscillationsin promi-
nences(Sütterlin et al. 1996)andto the detectionof shock-
wavesin thegranules(Solankiet al.1996).

TheIRSOL advantagesare:thetelescope’s low andcon-
stantoverthedayinstrumentalpolarization,thequalityof the
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spectrographandthepossibilityto performprojectsrequiring
long observingtime. The collaborationwith the Instituteof
Astronomyin Zurich permittedto profit from thesepositive
premises.Theprojectto measurethesecondsolarspectrum,
i.e. the scatteringpolarizationcloseto the limb, startedby
usinga Semeltypepolarimeter. This beamexchangedevice,
developedin collaborationwith J.StenfloandS.Solanki,was
first usedto studytheSrI 4607Å line (Stenfloetal.1997).We
found a good agreementcomparingIRSOL with ZIMPOL
dataregisteredin Kitt Peak.This confirmedthereliability of
theIRSOLinstrument.Alreadyin formertimesscatteringpo-
larizationwassuccessfullymeasuredin Locarno(Brückner
1963;Stenflo1974;Wiehr 1977).

As theZIMPOL versionat thattimewasnotyetsensitive
to theblueandtheviolet partof thespectrum,it wasdecided
to usean improved versionof the two-beampolarimeterto
studythescatteringpolarizationin shortwavelengthslike the
CaI4227Å line. This topicwasnotanew subjectfor theLo-
carnotelescope.The scatteringpolarizationof this line was
discoveredhere(Brückner1963),seealsoStenflo(1974).

Thenew CaI 4227Å observationspermittedfor thefirst
time to detectthe Hanleeffect in the quiet chromospherein
termsof depolarizationof thescatteredlight in theline core.
This effect is a new tool to detectandstudyturbulent mag-
neticfields(Bianda,Solanki& Stenflo1998).Furtherobser-
vationsin theSrII 4078Å line allowedto detect,besidesthe
line coredepolarization,therotationof thepolarizationplane
too,whichis anotheraspectof theHanleeffect (BiandaSten-
flo & Solanki1998).Thesamebehaviour wasdetectedin the
CaI4227Å line. Thisallowsto comparedatawith Hanlehis-
tograms(BiandaStenflo& Solanki1999).

A significantwork wasperformedin Locarnoby A. Gan-
dorfer(2000,2002).HeregisteredheretheZIMPOL datafor
two volumesof his ”Atlas of thesecondsolarspectrum”.The
time requiredto adjusttheinstrumentandto recordthedata,
theneedof a low instrumentalpolarization,thespectralres-
olutionof theinstrumentwereargumentsin favour to choose
theIRSOLfor this work.

Recentobservationsin theCaI 4227Å line with thenew
ZIMPOL2-UV, which is sensitive to the blue andthe ultra-
violet, showed an unexpectedbehaviour: the Hanleeffect is
not confinedto the line coreaspredictedby the theory, but
extendsin theline wingstoo (Biandaet al., 2002).

Observations(Stenflowork in progress)in thesameCaI
line with ZIMPOL in Locarnoconfirmedthe theoryandthe
HeI 10830observationsof the forward Hanle effect at the
disk center(Trujillo Bueno2001,2002).

Impactpolarizationin flareswasinvestigatedwith ZIM-
POL2 andwith the H � registrationsystemdevelopedat the
FHSWiesbaden(Küveleretal 2002),whichallowshightime
resolution.This collaborationinvolves the ETH, the FHS
Wiesbadenandthe University of Bern. The first resultsare
quite surprising:all observed eventsshowed no sign of the
expectedimpactpolarization(Biandaetal.work in progress).

Othercollaborationsinvolve A. Cacciani(University of
Rome),A. Magun(Universityof Berne),M. Semel(Meudon
Observatory),E. Wiehr andA. Wittmann(USG).In 2000G.
SonnabendandD. Wirtz (Universityof Köln) testedthehet-
erodynespectrometerTHIS in Locarno.

3. Scheduledworks

Furtherprojectsareplannedin closecollaborationwith the
Instituteof Astronomyin Zurich.Thesecondsolarspectrum
promisesto bearich field of investigation,evenfor molecular
lines.An importantprojectis relatedwith thedevelopmentof
afilter basedonlithium niobateFabryPerotetalonsin Zurich.
It shouldwork togetherwith ZIMPOL to get2D polarization
imagesin narrow spectralwindows.

It shouldbe pointedout that the IRSOL is opento new
collaborations,moreoverinstrumentsdevelopedto work with
first classsolartelescopescanbetestedat Locarno.
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Küveler, G.,Wiehr, E.,Bianda,M.: 2003,in thisvolume
Schr̈oter, E.H.: 1975,JOSOAnn. Rep.31
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