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M SS N R


No.


 5 December


1978


TenNightsatthe VeryLargeTelescope VL


T 


EversincetheESOConferenceonFutureTelescapesinDecember1977,astronomershavebeentalkingab


out


future


VeryLargeTelescopes.


 ut


whatwouldtheyactually


d 


withthem?Wethereforeaskedsame


of


theastronomersintheESOcountriestoanswerthe


simple


 ? question:


What


wouldyou


observe


ifyou


hadtennightson


a25


metre


VLT 


Webringtheirrepliesinthisandthe


following


issue


of


the


Messenger.


o ~


• 


o


Uncovering


thesecrets


of


theUniversewith


a


 5


m


VLT 


Drawn


by


Jean ClaudePeckerwhoteils


about


his


preferredobserving


pro-


grammewith


a


future


giant


telescope.Other


contributors


inthis


Messenger


issueareIm


mo


Appenzeller 


Poul Erik


Nissen 


ntoine


Labeyrie 


LubosKohoutekand


Jean PierreSwings.More


will


follow


inthe


next


issue.
















        
        

        

        

        

        

        

        

        

      

      
        
      
    
  
    
      
        
          

 

 louds


 


theHalo


J.-C.Pecker


Weil,whateanbe


done


withtennightson


 


future25metreteleseope(the


VL


T)?


The


firsttosendinhisartielewasProfessorJean-ClaudePeekerfromCollegedeFranee


and


Institutd'AstrophysiqueinParis.


 e


feelsthat


most


of


thetime


should


beusedto


study


thestars


and


thegasinthehalo


of


theMi/ky


Way 


Join


him


onthemagieearpet.


..


but


remembertofastentheseatbelts 


Experience,tillnow,gives


us


hope


that


humanresourcefu/ness


and


imagination,


combined


withenoughphotons,


willfind


so/utions


...


 


J.-L.Greenstein.


 


Yes 


But


whatismore


difficult


is


to


findproblems 


Evoking


the


fairy-tales


of


theOrient,asdidJesseGreenstein(ESOConference


on


OpticalTelescopes


of


theFuture,December1977),



I


fee


I


that


myTenNights


at


theVLThave,liketheThousandandOneNights


of


Scheherazade,a


com


pletelyimaginarycharacter Whenthe


VL


Tgoes


into


operation,


I


amsure


that


my


doctor


will


notallow


me


to


walk


withoutcrutches


 


The


magic


carpet


thatbrings


metheretravels


more


in


time


thanacrosstheoceans,


which


is


not


badatallbecausetheadaptationwillberatherdifficult.


I


havethereforebeen


forcedto


think


a


lot


beforeestablishingmy


 dream 


programme.Atelescopewitha


diameter


of


25m


implies


agreatly


improvedlight-gathering


capacityanda


much


betterresolution.


ladmit


that


the


temptation


totrytoobserve


 the


limits


of


theUniverse 


is


verylarge,andalso


to


count


thefaintestobjects


somewhere


inthesky:


but


theat


mosphere


is


stillthere;and


I


prefertoawaitasatellite


 out


of


the


ecliptic ,which


is


equipped


with


atelescope


of


reasonablesize,in


order


toreally


get


rid


of


the


background


light


from


the


dust


andtheinterplanetarygas


 zodiacallight),or


atleastmost


of


it.


I


thinkit


would


beinterestingtousetheVLT


toimprove


the


knowledge


of


theenergy


distribution


onstellarsurfaces.


But


I


amafraid


that


theVL


Tin


theendwill


not


bebetterthananarray


of


cleverlyarrangedsmallertelescopes.


On


thecontrary,the


followingargument


appearsreasonable:


at


the


same


spectra/resolution,thespacevo/umewhichcanbeexp/ored


by


the


VLT


is


eleventimes/argerthan


what


canbe


studied


withthePa/omar200 te/escope


(re


memberthat


therelationbetween


limiting


magnitude


and


instrumentdiameter


is


givenby


mo


=


-2.5


log0


+


constant


becausethe


limit


is


givenbythe


signal-to-noise


ratio,cf.thearticle


by


W.A.


Baumin


Astronomica/Techniques,Stars


and


StellarSystems,


 


1962,


p.


5,


ff.).It


is


thestudy


of


thespectra


of


starsandgalaxies


which


has,ingeneral,


lett


mehungry.


Somemajorproblems


inpresent-day


astronomy


arestill


un


solvedbecause


of


thelack


of


statisticalsignificance.Theexamplesareobvious:onecan


count


ononehand(oratleastona


few


hands)thestars


for


which


thechemical


composition


hasbeendetermined


from


spectrallinemeasurements;even


more


rarearethenormalstars


for


which


thelineprofileshavebeenweilmeasured;andI


know


only


of


onestar,theSun,


for


whichthelineprofileshavewell-deter


mined


asymmetries(withthe


exception


of


some


mon


strosities,howeverinteresting


they


maybe,like


for


instancePCygni).


For


how


manygalaxies


do


wereally


know


the


 


chemical


composition


in1978?Atthemostadozen.Weshallgetatleasta


hundred


withtheVL


T.


For


how


manyquasars


do


we


knowthe


spectrumingreatdetail?


Improving


the


number


bya


factorof


10will


allow


us


to


avoidriskyspeculations.This


factor


of


10can,


at


thesamedispersion,beagaininthe


time-resolving


power.Thevariablestars


of


type


Ö


Scuor


ß


CMa;theeruptivestars


of


typeTTau


or


UVCetarereally


not


veryweil


known


 


Whataharvestwe


wouldgetfrom


a


time


resolution


of


the


order


of


onesecondinthestudyof,


for


instance,thechanges


of


theCa


 


K 


or


the


Ha


lineprofile Stationary


or


progressivewaves,variousoscillations,mass


outflow


...


theseim


portant


evolutionaryprocesses


wi


 


un


doubtedlycome


withinreach.However,


at


this


point


inmy


thought


chainthe


choice


becomespainful SurelytheVLTissituatedataperfectsite


 


I


thereforereallyhavetenfullnightsatmy


disposal-and


I


have


of


coursechosenthedark,


new-moon


period Moreover,


from


theVLT


mountain


I


caneasilyobservethe


galactic


centre


during


mynights.It


is


consequently


our


Galaxy,


the


MilkyWay,


that


is


the


subject


of


myprogramme.


 Our 


Earth:


the


firstcelestial


bodyto


study-the


geophysicistshavetakencare


of


that.


 Our 


Sun(orrather


 our 


solarsystem):


Long


livethespaceprobes (Butthere


is


alsoalessonto


which


I


returnafter


mytenth


night).Sonow,


 OurGa/axy -and


wereserve,


for


thefuture,


 our 


localgroup,


 our 


super-galaxy,


 our 


...


I


stop


here


withoutprejudice


totheextrapolation


of


thishierarchicalplayingwithRussiandolls (Cf.the


front-page


figure,freelyafter


G.


de


Vaucouleurs,1970).


The entreofthe alaxy


TheGalaxy,liketheSunandlikeacluster


of


galaxies,isa


condensation


of


matterimmersedin


 


dilutemedium.


As


for


theSun,


it


is


thetransitionalregionbetweencondensationand


dilution


(the


atmosphere--i


naverygeneralsense)


whichto


alargeextentdeterminesthephysics.Andit


is


the


physics


of


theGalaxyto


which


I


havedecided


to


devotemy


nights-to


itsphysicsanditsevolution.Objective-prismspectra


of


stars


in


afairlylargefieldtowards


the


centre


of


theGalaxy


could


beobtainedinorder


to


determinetheradialvelocities


of


starsveryclosetothenucleus


 a


difficult


operationin1978?).The


magnitudewhich


is


presentlyreachedwiththeFehrenbachobjectiveprismmethodis


about


13


m


-14


m


witha60cmobjective:again


of


6


m


maythereforebepossible;


but


theoverlapping


of


thespectrawillbeaproblem.


Is


it


possibletocompensatethenecessaryincrease


in


theplatescaleinthefocalplane


bya


sufficient


exposure


timeto


reachareasonable


number


of


starsciosetothe


galactic


centre?Willit


not


benecessary


to


restrictthestudytothenearinfraredregion


 1


~lm 


Andwillthetechniques


for


measuringradialvelocitiesbe


sufficiently


accurate?Maybe


 


Toomanyuncertainties


about


thepossibilities


of


electronic


photon


counting


inthisregion


of


thespectrum


donotallow


me,


now


in1978,to


know


if


IshallbeabletousetheVLT


in


sucha


mode


intheyear2000.
















        
        

        

        

        

        

        

        

        

      

      
        
      
    
  
    
      
        
          

 

 ccretion


of


mass


by


an


evolved


galaxy


 nd


massloss


by


a


youngg l xy


withanactivenucleus 


J.-C.Pecker,1972,


Astron 


nd


Astroph 


18,253.J.-C.Pecker,1974,


Astron 


nd


Astroph 


35,7.


J.-C.Pecker,1978,AstronomicalPapersdedicatedtoBengtStrömgren,Eds,


A 


Reizand


T 


Andersen,


CopenhagenUniv Obs Pubi 


p 


285.J.-C.Pecker,J.-P.Vigier,1976,


Astrofizika 


12,315.


G 


de


Vaucouleurs,1970,


Sc/ence 


167,1203.
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TheVLTProgramme


DidIusemyten


nights?


A


thousand


andone


more


likely So


therefore


a


limitedprogramme:one


night


with


very


highly


resolved


Ha


profiles


of


the


brightest


starsin


the


sky;


one


night


onTTauri


(which


hasmanysisters);


threenightsto


explore,asa


functionofgalactic


latitude,


bright


galaxiesin


order


to


detect


interstellarlines


from


thegasin


thehalo


ofour


Galaxy;three


nights


on


similar


researchin


thedirection


of


the


Oort


clouds,


thepositions


of


which


areweil


knownfrom


21


cm


observations;andfinally


twonightswithspectraofvarious


starsat


high


gal


actic


latitudesat


distances


of


20


to


60,000pc


from


the


Sun.And


that


is


the


end


of


the


observingrun


 


But


will


wehavethenecessary


computerstosupport


this


exploration?


Andshallwe


have-with


the


present


situation


in


European


astronomy-a


sufficientforce


of


youngastronomers


for


the


reductions?


It


is


not


enoughto


get


the


spectraand


to


ask


the


questions:


time


and


equipment


arenecessary


togetthrough.The


case


of


theSun


is,


unfortunately,


typicalin


this


andmany


other


respects:thereare


ancient


observations,evenvery


ancient


ones,


which


haveneverreceivedasatis


factoryinterpretation The


eleven-yearcycle,


forinstance


 


And,besides,


what


a


floodofhigh-precision,modern


observations


whichcouldundoubtedly


result


inan


improvedknowledge


ofthephysics


of


theSun,


butwhichoverwhelms


the


computers


andeven


the


physicists


(magne


tic


structures


in


solar


eruptions,


oscillations


in


the


super


granularity).


In


other


words,Iamafraid


that


itwill


sometimes


benecessary


topostpone


the


interpretationof


certain


new


data


from


the


VL


Tand


to


limit


theimmediate



effort



to


the


explanation


of


outstanding


discoveries.Asin


numerousother


chapters


in


astronomy,


the


use


of


the


VL


Twill


therefore


giveriseto


much


bitterness 


That


of


the


observer,


whoafterhavingmade


astep


forward,


soon


encounters


newborders.


That


of


the


theoretician(but


has


thedistinction


reallya


meaning?


Weareall


more


or


less


both)


who


will


find


himselfunable


to


carry


throughunambiguously


the


analysis


of


avery


high


dispersion


spectrum


or


who,in


order


to


studywhat


hebelievesis


the


most


impor


tant,has


topostponesomething


else,


which


a


more


detailed


studysubsequently


revealsas


being


even


moreimportant.


Likewise,


the


use


of


the


VL


Twillalsogiverisetomany


in


teresting


surprises.A


spectrumof


a


galaxy


obtained


for


the


studyofgalactic


interstellar


linesmayreveal


new


properties


of


this


galaxy


...


Looking


for


mushrooms


in


the


forest,onediscoversatreasure If


the


magiccarpetof


my


astronomer s


dreamhas


carried


meta


such


a


distantextrapolation,thetime


has


now


cometo


ask


for


absol


ution 


Itis


the


rule


of


the


game.


But


thestudyof


the


evolution


ofour


Galaxyis


certainly


worth


a


momentofjoyousdistraction


 


mal


stars-those


which


serve


tocalibrate


stellarclassifi


cation


schemes.Thebest


possible


timeresolutionshouldobviously


be


obtained


at


the


givenspectralresol


ution


and


somelong


time-sequences


willbeobserved.


 


RT 


E


 I\SSE\


 f\ 


UNE 


CSf\L.f lI,cIE 


Jf UI JE


 


TheGalacticHalo


But


if


I


cannot


be


sure


to


determineaccurately


the


kinema


tics


at


the


centre


of


theGalaxy


Icanatleast


studythat


of


thehalo.I


therefore


devote


myprogrammeto


thevery


fundamentalstudy


of


the


massgains


 nd


losses


of


theGalaxy


(see


the


figure


on


this


page)


after


ideasbyPecker


(1972,1974,1978)


and


Pecker


and


Vigier


(1976)).


The


first,


obvious


 question:


to


studytheOortclouds


and


the


Dieter


ring-neutral


hydrogenwhich


has


apparently


been


collectedby


the


g l ctic


equator 


This


neutralhy


drogen


(wh


ich


hasbeenobservedin


the


21


cmline)


ought


to


be


connectedwith


other,visible


components


(dust


emitting


in


the


infrared,


calciumabsorbing


in


the


K-line,H


 


regions


andemissioninHa).These


regions


must


beinvestigated


with


great


care;in


particular


the


galaxies


which


areseen


be


hind


the


cloudsshould


beobserved


spectroscopically


in


ordertodetectabsorption


structures.


The


same


programmeshould


alsobecarried


outtowards


the


g l ctic


poles 


..


One


of


thesewillbeobservable


from


the


VLT


mountain.Spectrashould


be


obtained


of


galaxiesnear


galacticlongitudes


0°andat


latitudes


rangingfrom


0°


to


90°


withthe


aim


of


observingthe


fine


structure


of


theinterstellar


absorption


(certainly


Hund


K 


maybe4430,


obviously


theCN-bands,and


if


possible


( )Ha,


whichmust


be


shiftedsufficiently


inwavelength


from


the


Haof


the


studied


galaxies


tobecome


observable).Ifallgoesweil,these


spectra


could


alsogive


thevariation


in


chemicalcomposition


H:N:C:Cain


thehalo


of


the


Galaxy.


Tothis


must


beadded


the


spectra


of


supergiants


and


halo


stars,


includingspectraof


clusterstarsat


the


high


est


possible


resolution.Itisalsonecessary


to


increase


the


number


of


known


radialvelocities


for


halo


starsin


orderto


perfectthe


kinematicdescription


of


these


highgalacticlatitude


regions.The


study


of


massgainsandlossesleads


to


a


third


type


of


spectrographic


investigations.


For


all


sufficiently


bright


stars,


spectra


with


aresolution


ofaround


0 01


A


will


permitthedetermination


of


the


massloss(steady


or


eruptive).I


think


of


starslikeTTau,UVCet,


TOri,


UXAur,


SS


Cyg,


forwhichthemagnitudes


varybetween


8-9


and13,


frommaximum


to


minimum,


or


even


from


5


to


13(RSOph),and


nor-
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