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OPTOPUSObservationsofHalley s omet


G.


LUND,


 S 


J.


SURDEJ,Institutd Astrophysique,Cointe-Ougree,Belgium*


spectroscopyofmultipleorlargeextendedobjects.Here,themainfeaturesoftheinstrumentarebrieflydescribed.Furtherdetailsandcharacteristicscan


be


found


in


the


 ss ng r


No.41,


page


25


 1985 .


Atpresent.OPTOPUS


is


availableforuseonly



at



the3.6-mtelescope,


and


is


intendedto


be


usedwiththe


ESO


 


3


 RGA GGO


detector.Thefibrecomponentoftheinstrumentconsistsof


54


separatelycabledopticalfibreswhichenablelightto


be


guidedfromfreelydistributedpoints


in


a


33


arcminuteoffmolecularemissionbandsarisingfromHalley scoma.


In


thefollowingparagraphs,adescription


is


givenofOPTOPUSanditscharacteristics,andabriefanalysisoftheextractedHalleyspectra


is


presented.


DescriptionoftheInstrument


OPTOPUS.depicted


in


Figures2


and


3,


is


designedtoenableconventionaluseoftheBoilerandGhivensspectrographto


be


extendedtosimultaneous


•Also, ChercheurQualifie


au


FondsNationalde


la


RechercheScienlifique (Belgium).Figure


1:


Representation


of


OPTOPUSmultiplespectraobtained romHal/ey scomet.


Introduction


At


thebeginningofthemonthof


Oe-


cember1985,the


ESO


multi-objectspectrographOPTOPUSwasusedforthefirsttimebyregularvisitorsto


La


Silla,yielding


in


9nightsroughly1,000independentspectrafromsourcesrangingtypicallyfromthe17thtothe19thmagnitude.Theseincludequasarcandidates(of


wh


ichapproximately


40


have


been


spectroscopicallyconfirmed),carbonstars


in


Fornax,planetarynebulae(approximately


30


identified)andcompactH


 


regions


in


theSMG,galaxyclusters,adiffuseopticaljet


in


astarburstgalaxy,andselectedregions


in


thecomaofHalley sGomet.Indeed,thefirstOPTOPUSobservation


run


happenedto



be


programmed


at


an


opportunetimeforobtainingwhatarethoughtto


be


thefirstspatiallydistributedmultiplespectraofHalley scom


et.


Althoughit


canbe


ratherdifficulttoaccuratelyguidetheentranceslitofaconventionalspectrographontotheout


er


partofadiffuseobject,OPTOPUSenabledthetelescopeto


be


autoguidedwitheaseontotheluminositycentroidofthecomet,while36independentopticalfibressampledlightfromtheouterregionsofitshazyhead(coma).


The


spectralframesthusobtainedfromthecomet,such


as


thatshown


in


Figure


1,


clearlyshowthesharplycut-
















        
        

        

        

        

        

        

        

        

      

      
        
      
    
  
    
      
        
          

 

Figure


2:


Wideangleview


of


OPTOPUSwheninstalled


in


theCassegraincage


of


the3.6-mtelescope.


zoneoftheCassegrainfocalplane,toacommonslit.Thefibreinputendsarelocated


in


thefocalplanebymeansofprecisionconnectorswhicharepluggedintodrilledstarplates(Figures4and


5).


These


are


aluminiumdiskswhichareprepared


in


advance


in


Garchingwiththeaidofahigh-precisionprogrammablemillingmachine.Themachineprogrammes,



wh


ich


are


designedtoincludecompensationforthefieldcurvatureofthetelescopefocalplane


(by


holedepthadjustment),andforthedifferentialrefractiveeffectsoftheterrestrialatmosphere,aregeneratedfromtheastronomer s(alpha,del


ta)


coordinatedata


by


computer .WhenOPTOPUS


is


installedatthetelescope,theBoilerandChivensspectrograph


is


laterallydisplacedbyabout1.5mfromitsusualposition


at


theCassegrainadaptorflange,and


is


fixedunderneaththemirror


Gell.


In


thismodeofuse,thespectrographonlyservesthepurposeofamechanicalstructure,holdingtheinputbeam,gratingandde-


•


 rief


descriplion


 1


lhedala-translerfacility


is


given


on


page


30


in


thisissueoflhe


Messenger


( The


ESOVAX


Compuler sLargestPeripheral


 


).


HUL


TlPLE


OBiECT


SPECTROSCOPYVlITHOPTOPUS


Boiler


andChlVens


Speclrograph


 -


 -


To


cameraeleetronlcs


3,6m


CASSEGRAIN


FOCMPLANE


 


Flbrebundle


-


- 


outpul


ends


To


variable


current


 


source


Starplate


 


Flbrebundleend


 ,11th


c~osshair


 


~


 t


 


I


v 


.j


Orien


tation


piecesOptopus


flbres


154)


 


ONTROL
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 lre -
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series
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ackground/illuminatIOnFocusmg
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ColilmatorOptopus


output


 dh


flbre


 sllt 


CCO


Oetector


 dh


eryostat


F


/1 44


Schmldtcamera
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Figure


3:


Schematicrepresentation


of


OPTOPUS


and


theBoiler


and


Chivensspectrograph,togetherwiththeinstrument scoherentfibre-bundleguiding


system.


2
















        
        

        

        

        

        

        

        

        

      

      
        
      
    
  
    
      
        
          

 

All


meetings


willtake


pi


ace


at


ESOin


Gar-chingunless


statedotherwise.


TentativeTime tableofCouncilSessionsandCommitteeMeetings


 


986


Figure


4:


 iew


 


theprotectedoptica/fibresbeinginsertedinto


a


starp/ate.


 he


si/ver-c uredguidebund/escanbeseenatthe/ower/ett


 


thestarp/ate.


April


3 4


April


24


April


29 3 


May


21 22


May


26


June


1 11


November


18


November


2 21


December


8 9


December


11


 12


CommitteeofCouncil,


Chile


Scientific


Technical


Committee


Finance


CommitteeCouncil,


TheHagueUsers


Committee


ObservingPro-grammes


Committee,


Lyon


Scientific


TechnicalCommittee


Finance


Committee


ObservingPro-grammes


CommitteeCommitteeofCouncil


Figure


 


C/ose-upview


 


thestarp/ateusedforobservation


 


Hal/ey scomet,showingthecompactfibrearrangement.


 he


diameter


 


theconnectorsimposes


 


minimumproximitycorrespondingto


 5


arcsecondsbetweenadjacentfibrecores.


tector


in


rigidalignment.SincetheBoilerandChivensshutterandorder-sortingfilterfunctionscannotintersectthebeampathandcanthereforenotbeused,theyareduplicatedwithintheOPTOPUScollimatorstructure.Spectralcalibrationsmustbemadeviathefibres,andthis


is


achievedbymeansofcomparisonsourceswhicharebuiltintotheOPTOPUSadaptor.ThecalibrationlightbeamsaredivertedupwardsframtheCassegrainfocalplanetotherecentlyinstalledwhitediffusionscreen,whichprovides


an


authenticsimulationofthetelescopepupil.Thespectrographentranceslit


is


materializedbythefibreoutputends,whicharearranged


in


astraight,polishedrow


in


suchaway


as


tosimulateaclassical Iong-slit arrangement.Eachfibreoutputprovidesacircularspotoflight,thusgivingrisetoasetofparallel,independentspectraatthedetector


 as


shown


in


Figure


1 .


TheopticsofthecollimatorareoptimizedfortheBoilerandChivensplusF/1.44Schmidtcameraconfiguration,although


in


DecemberaspecialadaptionwasmadetoenablethemoreluminousPCDcameratobeused.Attheexpense


of


aslightreduction


in


thenumberoffibresandthespectralrangeavailable,


an


appreciablegain


in


sensitivity


 


36 61 


wasachievedwiththiscamera.Eachfibreoutputisprojectedontothedetectorwithamonochramaticimagesizeof65


~ 


2.2


pixels)or


90


 


3


pixels)depending


on


whethertheSchmidtor


PCD


cameraisused.Acquisitionandguidingareimportantinstrumentalfunctions,


wh


ich


in


thecaseofOPTOPUSareassuredbyaseparatesystem,asdepicted


in


Figure


3.


Theconventionalslit-viewingcameracannot


be


usedforguiding


in


thiscase,becausetheobservedstarsarenotimagedontotheBoilerandChivensentranceslit.WithOPTOPUStheguide


I


starimagesarepickedupandfedtoa


TV


camerabymeansoftwoflexiblecoherentfibrebundles,forwhichholeswithspecialorientinginsertsareprepared


in


eachstarplate.Thecameraisofthe non-integrating)intensifiedCCD
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