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The Locarno Gregory Coude Telescopefter 1984
A short history and a summary of the mostimportant results
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Abstract. Sincel1988the Locarnosolarobsenratoryis operatedy a private Foundation(FIRSOL)which took it over after
the dismantlingof the institute by the DeutscheForschungsgemeischafdFG) andthe Universitts Sternvarte Gottingen
(USG). Theinstrumenthasbeenrehuilt, equippedwith new electronicsandalreadyseveral scientificprojectsweresuccess-

fully carriedout.
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1. Intr oduction

TheGregory-Coude TelescopésCT installedin Locarnowas
inauguratedn 1960andoperatedby the Universitts Stern-
warte Gottingenuntil 1984 (Bruckneret al. 1967; Schibter
1975; Wiehr et al. 1980; Wiehr 2003). To optimisethe de-
velopmentof the new obsenatoriesin Tenerife,the Locarno
stationwas closedandthe optics and electronicsof the old
instrumentwereusedfor thenew GCT.

The private associationAIRSOL (Associazionéstituto
RicercheSolari Locarno)was corvinced that the work per
formedin Locarnoby Gottingenneededo bepursuedor sci-
entific aswell asfor cultural motivations.Representatesof
theDeutschd~orschungsgemeinschafitdH.H. Voigt, direc-
tor of the Gottingenobsenatoryat thattime, decidedduring
a discussionwith the associatiorcouncilin 1984to sell the
obsenatoryto AIRSOL. The FIRSOL wasthen constituted
in 1987 with the following membersthe CantonTicino, the
city of Locarnoandthe AIRSOL. Thegoalswere:therecon-
structionof theinstrumentandthe continuationof the scien-
tific work. Thefirst stepwasto recovertheinstrumentandthe
collaborationwith the Universitats Sternvarte Gottingenal-
lowedto performthisin anidealway. We arethankfulto K.H.
Duensing headof the mechanicalvorkshopat thattime, for
the designandthe constructionof the mostcritical mechan-
ical parts,to E. Wiehr for giving us the know-how andfor
the adjustmenbf the optics,to A. Wittmannfor the know-
how andhis helpfor the computersystem We aregratefulto

Correspondence to: mbianda@irsol.ch

H.H. Voigt andto his successoF. Kneer who supportedhis
collaborationIn 1990the LocarnoTelescopesaw its second
first light. The opticsof the instrumentis basicallythe same
asthatof thenow dismantledbneat Tenerife.

Thecollaborationwith G. Kuiveler(FachhochschuleHS
Wiesbaden)permittedto develop most of the electronics
needede.g.thecontrolof thespectrograplandtheautomatic
guidingsystem(Kuiveleretal. 1998,2003).

Besidesthe reconstructiorof the instrumentwe had to
carry out nggotiationswith the federalandcantonalpolitical
institutionsto be recognisedand financed lastly successful
thanksalsoto theinterventionsof J. Stenflo(ETH Zurich) in
critical moments.

2. Scientificworks

Oncethe instrumentwas almostreconstructedthe engage-
mentfor the developmentof the institute shifted more and
moreto the scientificwork. We analysedhe advantagesand
disadwantage®f theinstrumentThe Locarnosky is in aver-
agelessgoodthanthatat optimal placeslik e the Canaryls-
lands,thusit is notideal for obsenationsrequiringhigh spa-
tial resolution.Neverthelessthe first scientific works were
relatedto solar semi-diametemeasurementéWittmann et
al.1991,2000), to the obsenation of oscillationsin promi-
nencegqSutterlin et al. 1996)andto the detectionof shock-
wavesin the granulegSolankietal.1996).

The IRSOL advantagesre:thetelescopes low andcon-
stantoverthedayinstrumentapolarization thequality of the
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spectrograplandthe possibilityto performprojectsrequiring
long observingtime. The collaborationwith the Institute of

Astronomyin Zurich permittedto profit from thesepositive

premisesThe projectto measurehe secondsolarspectrum,
i.e. the scatteringpolarizationcloseto the limb, startedby

usinga Semeltype polarimeter This beamexchangedevice,

developedn collaboratiorwith J. StenfloandS. Solanki,was
firstusedto studythe Srl 4607A line (Stenfloetal. 1997).We

found a good agreementomparinglRSOL with ZIMPOL

dataregisteredin Kitt Peak.This confirmedthe reliability of

thelRSOL instrumentAlreadyin formertimesscatteringpo-

larization was successfullyneasuredn Locarno(Briickner
1963;Stenflo1974;Wiehr 1977).

As theZIMPOL versionatthattime wasnotyet sensitve
to theblueandtheviolet partof the spectrumit wasdecided
to usean improved versionof the two-beampolarimeterto
studythescatteringpolarizationin shortwavelengthdik ethe
Cal4227A line. Thistopicwasnotanew subjectfor theLo-
carnotelescopeThe scatteringpolarizationof this line was
discoveredhere(Brucknerl1963),seealsoStenflo(1974).

The new Cal 4227A obsenationspermittedfor the first
time to detectthe Hanleeffectin the quietchromospherén
termsof depolarizatiorof the scatteredight in theline core.
This effect is a new tool to detectand studyturbulent mag-
neticfields (Bianda,Solanki& Stenflo1998).Furtherobser
vationsin the Srll 4078A line allowedto detect besideghe
line coredepolarizationtherotationof thepolarizationplane
too, whichis anotheaspecbf the Hanleeffect (BiandaSten-
flo & Solanki1998)The samebehaiour wasdetectedn the
Cal4227A line. Thisallowsto comparedatawith Hanlehis-
tograms(BiandaStenflo& Solanki1999).

A significantwork wasperformedn Locarnoby A. Gan-
dorfer(2000,2002).He registerecherethe ZIMPOL datafor
two volumesof his"Atlas of thesecondsolarspectrum”The
time requiredto adjusttheinstrumentandto recordthedata,
the needof a low instrumentapolarization the spectralres-
olution of theinstrumentwereargumentsn favourto choose
the IRSOL for this work.

Recenipbsenationsin the Cal 4227A line with the new
ZIMPOL2-UV, which is sensitve to the blue andthe ultra-
violet, shaved an unexpectedbehaviour: the Hanle effectis
not confinedto the line core as predictedby the theory but
extendsin theline wingstoo (Biandaetal., 2002).

Obsenations(Stenflowork in progressjn the sameCal
line with ZIMPOL in Locarnoconfirmedthe theoryandthe
Hel 108300bsenationsof the forward Hanle effect at the
disk center(Trujillo Bueno2001,2002).

Impactpolarizationin flareswasinvestigatedvith ZIM-
POL2 andwith the Ha registrationsystemdevelopedat the
FHSWiesbaderiK liveleretal 2002),which allows hightime
resolution. This collaborationinvolves the ETH, the FHS
Wiesbaderandthe University of Bern. The first resultsare
quite surprising:all obsened eventsshoved no sign of the
expectedmpactpolarization(Biandaetal. work in progress).

Other collaborationsnvolve A. Cacciani(University of
Rome),A. Magun(Universityof Berne),M. Semel(Meudon
Obsenatory),E. Wiehr andA. Wittmann(USG).In 2000G.
Sonnaben@ndD. Wirtz (University of Kdln) testecthe het-
erodynespectrometerHIS in Locarno.

3. Scheduledworks

Furtherprojectsare plannedin closecollaborationwith the
Instituteof Astronomyin Zurich. The secondsolarspectrum
promisego bearichfield of investigationgvenfor molecular
lines.An importantprojectis relatedwith the developmenbf
afilter basednlithium niobateFabryPerotetalonsn Zurich.
It shouldwork togethemwith ZIMPOL to get2D polarization
imagesin narrov spectrawindows.

It shouldbe pointedout thatthe IRSOL is opento new
collaborationsmorewerinstrumentsievelopedo work with
first classsolartelescopesanbetestedat Locarno.

Acknowledgements. We are gratefulfor the financial supportpro-
vided by the cantonTicino, the city of Locarno,the AIRSOL and
the ETH Zurich.

References

Bianda,M., Solanki,S.K., Stenflo,J.0.:1998 A&A 331,760

Bianda,M., Stenflo,J.O.,Solanki,S.K.: 1998,A&A 337,565

Bianda,M., Stenflo,J.O.,Solanki,S.K.: 1999,A&A 350,1060

Bianda, M., Stenflo,S.K., Gandorfer A., Gisler, D.: 2002, ASP
Conf. Setr, in press

Bianda, M., Stenflo,J.O.,Kiveler, G., Gandorfer A., Gisler, D.:
2003,SPW3proceedings progress

Briickner G.: 1963,ZA 58,73

Briickner G., Schibter, E.H., Voigt, H.H.: 1967,SoPh1, 487

GandorferA.: 2000,VdF Zurich,ISBN 3-7281-2764-7

GandorferA.: 2002,VdF Zurich, ISBN 3-7281-2855-4

Kuveler, G., etal.: 1998,S0Ph182,247

Kiveler, G., Klein, R., Bianda,M.: 2002, Virtuelle Instrumentan
derPraxis,79

Kuveler, G., Wiehr, E., Bianda,M.: 2003,in thisvolume

Schibter, E.H.: 1975,J0S0OANN. Rep.31

Solanki,S.K., Ruedi, l., Bianda,M., Stefen, M.: 1996,A&A 308,
623

Stenflo,J.0.:1974,S0Ph37,311

Stenflo,J.O.,Bianda,M., Keller, C.U., Solanki,S.K.: 1997, A&A
322,985

Stenflo,J.0.:2003,SPW3proceeding$n progress

Sitterlin, P., Wiehr, E., Bianda,M., Kiiveler, G.: 1996, A&A 321,
921

Trujillo Bueno,J.:2001,ASP Conf. Ser 236,161

Trujillo BuenoJ.,LandiDegl’Innocenti,E., Collados M., Merenda,
L., MansoSainz,R.: 2002,Nature415,403

Wiehr, E.: 1977,SoPh67, 257

Wiehr, E., Wittmann,A.D., Wohl, H.: 1980,SoPh68,207

Wiehr, E.: 2003,AN, thisvolume

Wittmann,A.D., Alge, E., Bianda,M.: 1991,SoPh135,243

Wittmann,A.D., Bianda,M.: 2000,ESAPS463,113



