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1979


ShellsAroundSouthernNovae


H W 


Duerbeck


and


W 


C 


Seitter


Although


less


spectacular


than


their


big


brothers 


the


supernovae the


novae


are


by


no


means


less


in


teresting Theyare


also


muchmore


frequent


and


severalare


known


in


the


southern


sky 


After


the


initial


explosion 


a


shell


expands


around


the


nova


and


may


become


visible


after


awhile Drs 


HilmarDuerbeck


and


Waltraut


Seitter


fromthe


Hoher List


Observatory 


near


Bonn 


FRG 


recentlyobservedthree


southern


novae The


excellent


resolution


of


the


 6


m


photos


makes


it


possible


to


see


detailsinthe


very


faint


nova


shellsthat


have


never


been


perceived


before 


The


southern


sky


comprisesoneof


the


mostfancifulsupernova


remnants-the


extendedspider


web


of


theGum


nebula.It


harbours


also


some


less


spectacular,


tiny,


astronomicallyshortlivedphenomena:the


remnants


ofnear


nova


explosions.


Theycanbeobserved


for


only


a


few


decades


afteroutburst,


beforethey


thin


out


and


merge


i


ntothe


interstellar


medium.


Due


to


their


smallsizeand


low


surface


brightness,


they


require


largetelescopes,suchashaverecently


become


availablein


the


southernhemi


sphere.Fortunately,


someobservingtime


was


grantedto


usbefore


theabove-mentioned


disappearances 


Pictoris


Twobrilliant


novae


shone


in


thesouthern


skyin


this


century.


Thefirst


one,


RR


Pie,was


discovered


onMay


25 


1925,andreacheditspeak


magnitudeof


 ~ 


on


June


9 


Itremainedvisible


totheunaided


eye


forabout


ayear.


SpencerJonespublished


in


1931


a


bulkyvolumeofspectroscopic


andvisual


observations


madeat


the


CapeObservatory.


Anothersouthern


observer,


J 


Hartmann


in


Buenos


Aires,observed


the


nova


spectroscopically


and


wrote


the


mostconciseastronomicalpaper


ever


publish


ed,a


telegram


senJ


to


the


AstronomischeNachrichten:


 Novaproblem


solved;


starblows


up,


bursts. 


Andindeed,


when


double-star


observers


examinedthe


postnovatwo


Fig.


1:


The


nebularshellaround


TPyx


 1966 .


Froma


prime


foeus098


platebehind


a


RG


630filter 


exposure


70


min 
















        
        

        

        

        

        

        

        

        

      

      
        
      
    
  
    
      
        
          

 

Fig.


2:


The


nebularshell


around


RRPie


(1925).


Froma3 6


m


prime


foeus098


platebehind


 


RG630filter 


exposure


90min 


yearslater,itwas


embedded


inanebula,


with


twodistinctconcentrations


moving


in


oppositedirections.


We


quote:


 1928.284.Nebula


slightlyelongated


in250


o


±.


Does


not


merely


look


double;looks


granular


andseparatedby


patientwatching.


AC


253°±,


AB


124°±,


AD353°±.


x810.Inmy


opinion,


A 


B 


Ccertain,D


somewhat


doubtful


 


SpencerJones


1931).Havea


look


atthe


appearance


of


RR


Picona


90


 


red


exposure,


takenat


theprimefocus


of


theESO3.6m


telescope


(fig.


2 .


Thepostnova


issu


rrounded


bya


structu


red


nebulosity.


A


ri


ng-Iikefeature


encompasses


thecentralstar,


two


pairs


of


condensations


seemtohavebeenejected


with


higher


 tangential)


velocities,at


right


anglestotheringand


oppositeto


eachother.Theycaneasilybe


identified


as


fragments


Band


C


of


the


early


double-star


observers.


Ais,


of


course,


the


centralstar,andD


part


of


the


ring-likestructure.


The


computer-enhanced,blueimage


is


shown


in


figure


3.RR


Picresemblesthe


well-known


remnantof


Nova


DQ


Her,


which


also


displays


an


 equatorialring 


and


 polar


blobs ,but


ithasa


morecomplicatedstructure:


the


polarblobs


are


double


or


eventripie,andthereare


twoequatorial


rings,


inclined


to


eachother,andeachnearly


perpendicular


to


anaxis


joiningprominent


polar


conden


sations.The


similarities


between


DQ


Herand


RR


Picare


striking:both


are


slow


novae,


both


are


short-period


binaries


(Walker1954,


Vogt


1975),


bothnebulae


show


thesamebasicgeometry.An


important,


andin


principle


straightforward,


use


of


anova


remnant


photograph


isthe


determination


of


the


 


(


Fig.3:


The


nebularshell


around


RRPie


(1925).


Fromaprime


foeus


 


a J


plate


behind


 


BG


 8 


filter 


exposure


60min 


Plotpreparedfrom


POS


density


seans 


nebular


parallax:


withtheknownexpansionvelocity


of


the


shellinkms asobserved


during


outburst,


andthe


dimensions


of


the


shellin


arcseconds


at


some


latertime,the


distance


canbe


determined


without


any


further


assumptions.But


alas 


RR


Pic


showed


manyradial


velocity


systemsinthe


course


of


its


evolution,rangingfrom


40


to


1,600kms andtheshellhasmanydiameters:


that


of


thering,


that


determined


by


the


blobs,


or


merely,the


projectionof


the


blobs


in


the


sphere,


since


theopenring


structureindicates


that


the


polarblobs


are


not


ejected


perpendicular


totheline


of


sight.A


preliminary


analysisleads


to


a


distance


of


400pc.


This


isa


slight


revision


of


the


previously


assumedvalue.


 uppis


Thenova


with


thefastest


development,except


V1500Cyg1975,


is


CPPup


of


1942.Observed


expansion


velocitieswere


of


the


orderof


1,200kms'.


High-resolutionspectraobtained


in


thelaternebular


stageby


Sanford


(1945)


showed


Hß


and


[ ]


4364


broken


up


intomorethan


adozen


emissioncomponents.


Zwicky,in1955,


obtained


a


practically


featureless


photo


graph


of


theshell


with


the


Palomar


5mreflector.Whenhe


published


the


photograph


in1962,hewrote: it


would


meritgreaterattentionthan


ithasbeen


accordedhitherto


anditis


to


be


recommended


for


moreobservationsparticularlyto


observersinthe


southernhemisphere


 


Hereitis(fig.4):A


fringedhalo


on


theblue


plate,achain


of


black


pearls


onthe


redplate:alate


confirmation


of


the
















        
        

        

        

        

        

        

        

        

      

      
        
      
    
  
    
      
        
          

 

early


fragmented



emissionline


profile?


Again


it


must


besaid


that


a


straightforwardapplicationof


the


nebularexpansion


parallax


is


not


possible,


but


ifitis


assumed


that


the


majorportionof


thematerial


was


ejected


ina


slightlyinclined


ring,


data


fromthespectroscopic


study


and


the


directphotograph


canbe


reconciled,


Thederived


distanceof


1,500


pc


isin


excellentagreementwith


an


earlierdetermination,


basedon


galacticrotation


and


interstellar


lines,


and


leads


to


avery


high


peak


brightnessof


M


=


 11~5 


CPPupwasvery


likelythe


mostluminous


novaobserved


until


now.


TPyxidis


The


third


remnant,the


nebulosityaround


the


recurrent


nova


TPyx,wasinsamerespectsasurprise,Recent


photographsof


the


brightestrecurrent


nova,TCrB,hadrevealed


only


very


weak


nebularwhisps


 Williams


1977).Thevery


strangnebulosityaround


TPyxis


thus


unusual.Againitis


not


trivial


to


derive


thenebular


parallax,Radial


velocity


observations


are


scarce


for


TPyxand


we


find


the


added


problemof


having


todecidewhichoutburst


caused


the


remnant.Wasit


produced


in1966,1944,1920,1902,


or


even1890?


Fortunately,


Catchpole


 1969)


provides


us


with


the


knowledgeof


aradial


velocity


systemobserved


in


1966


of


v


=


-900


kms 


interpreted


as


beingdue


to


the


principalspectrum.With


this,a


distanceof


600pcis


deduced,


correspondingtoabsolutemagnitudes


at


maximumof


 


=


 ~9


and


at


minimumof


 


=


+


4': 4.


Underthe


above


assumptions,


the


recurrent


novadoes


notfitinto


the.


t


3


-absolute


magnitude


at


maximum-relation.


Itis


possible


tocheck


on


the1966


origin


ofthe


shell.


With


the


distance


andthe


angulardiameterknown,


the


volumeenclosed


bya


spherical


novashellandits


contentofinterstellarmatter


canbe


deduced.Assuming


that


the


detection


of


ashellrequiresits


densityto


be


10-100times


Fig,


4:


The


nebularshellaround


CPPup


 1942 .


From


a


prime


foeus098


platebehind


a


RG630filter 


exposure


60min 


ew SOSlideSets


Two


new


ESO


slide


sets


willbecomeavailableduringthenextmonths.


The


firstof


these


consistsof


20


5x5


cm


colourslidesshowing


the


ESO


installations


on


La


Silla.Buildings,telescopes


and


viewsofthesite


are


included.Afulldescription


in


severallanguagesexplainstheslides.


The


second


set


contains


some


of


thebest


photographsthat


have


been


obtainedwiththe


3.6


mprimefocuscamera Gascoignecorrector).


20


black-and-whiteslides


havebeen


selectedfrommorethan


1,000


photographs,Nebulae,galaxies,etc.Fulldetails


in


accompanyingtext.


The


priceforoneslide


set


is


GermanMarks18,- or


the


equivalent)forEurope,


and


US 


10,-


by


surfacemailto


all


othercountries,or


US 


12.50


by


airmail to


be


paid


in


advance),


Send


yourchequeorbankdrallto:EuropeanSouthernObservatorySchleissheimerStrasse


17


0-8046Garehing


bei


München Commerzbank,München,Account



No,


2102


002).So


me


copiesof


the


first


ESO


slide


set


with


20


photosfrom


the


1mSchmidttelescope


are


stillavailable


(same


price


as


above),


the


interstellar


density,


we


findthat


a1944shell


mustcontain


atleast10


26


_10


29


9


ofmatter


and,


with


a


suspected


higherexpansion


velocity


of


1,700kms


 ,even


10



29


_10


30


g,


while


ashell


ejected


in1966hasa


lower


mass


limit


of


10


27


-10


26


g,The


former


valuesseem


rather


tao


large,


especially


in


view


ofearlierdeterminations


for


otherrecurrent


novae


which


yield10


26


9


or


less.It


must


be


kept


in


mind,


however,


that


theabove


argument


requiressphericalvolumes.


Thin


shells


or


remnants


withstrangcondensa


ti


anscombinesmaller


ejected


masses


withlanger


life


times,Perhaps


the


strongestargument


infavour


of


a1966shellis


theabsence


ofstrang


remnants


ofearlier


outbursts,possible


proofof


a


short


lifetime,


asweilasa


morespherical


nature


ofrecurrent


novashells.Whileall


arguments


areweak,


they


provide


us


with


a


comfortablycomplete


set


of


data


for


a1966


outbu


rst.


Withthe


implied


fast


developmentof


the


remnant


itiseasily


possible


to


verify


or


to


reject


our


conclusion


by


systematically



following


the


futuredevelopmentof


theremnant


of


TPyx,The


photographicinvestigations


reported


hereareclearly


only


the


beginningof


a


closer


study


of


nova


remnantsand


must


be


supplemented


by


spectroscopicinvestigationswhich


will


permit


a


closerlook


atthe


physics


of


the


novashell


and


hopefully


shed


morelight


onthe


natu


re


of


the


novaprocess.Wearepleased


tothank


the


night


assistant


of


the


ESO3.6mtelescape,Sr.Yagnam,


for


mostefficienthandlingof


thetelescape


and


the


coffeemachine,and


Dipl.phys.H.J,


Becker Bann)


for


hisreadiness


toproduce


beautiful


plots


from


POSscans,
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