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The binary population in the Sco-Cen Complex
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Christian Nitschelm

Astrophysics Research Group, RUCA, University of Antwerp, Middelheimlaan 1, 2020 Antwerp, Belgium
e-mail: christian.nitschelm@ua.ac.be

20-24 October 2003

Abstract. In the framework of ”a Hipparcos based study of the binary population in nearby OB associations”, the population
of binaries in the Sco-Cen Complex (composed by three nearby southern OB associations: Lower Centaurus Crux, Upper
Centaurus Lupus and Upper Scorpius) is studied.

Almost no faint spectroscopic binaries (V fainter than 6.5) are identified at present, such that within the 664 secure and
possible members of the Sco-Cen Complex, at least 90 new SB1 and SB2 are waiting detection.

Two recent high-resolution spectroscopic runs at Sutherland Observatory (South Africa) and at Mount John Observatory
(New Zealand) allow the detection and confirmation of SB2s from preliminary reduced spectra.

1. The Sco-Cen Complex

The Sco-CenCompl, alsonamedScoOB2 in the literature,is composedf threenearbysouthernOB associationsl.ower
Centaururux (LCC), UpperCentaurud.upus(UCL) andUpperScorpiugUS), ®rst identi®edby Blaauw(1964).During the
pre-Hipparco®ra,mary of the bright memberf the Sco-CenComplex wereobsenedfrequently whereaghe fainterobjects
werelargelyignored.

Using Hipparcosdata(Perrymanl997)andtwo selectionmethodgseeHoogerwerf& Aguilar 1999andde Bruijne 1999),
de Zeeuwet al. (1999)madea thoroughstudy of membershipf the threeOB association6 CC, UCL andUS. For the whole
Sco-CenComple, they foundatotal of 521 securemembers120in US,221in UCL and180in LCC. The meandistance®of
thethreeassociationsverefoundto be 145+ 2 pcfor US, 140+ 2 pcfor UCL and118 + 2 pcfor LCC. No systematicstudies
of the duplicity weremade excepttwo partial ones(Levatoetal. 1987,Verschuerert al. 1996)andrecentspeci®cstudieson
pre-main-sequenamjects(Jayavardhanatal. 2002,Mamajeket al. 2002,Preibischet al. 2002).

We compileda list of 664 objectswhich shouldbe screenedor multiplicity. In thislist, 521 objectsarethe securemembers
(seede Zeeuwet al. 1999)and 143 are possiblemembersaccordingto pre-Hipparcosstudies(de Geus1988,Brown 1996)
andconsideringhe moderataliscrepang in trans\ersevelocity, but not selectedy de Zeeuwet a. who preferredo publisha
selectiorbasedsolelyontheHipparcodata ratherthanuseadditionalinformationof veryinhomogeneouguality. Thisis atthe
expenseof somemembersespeciallyin the caseof binarity (seeNitschelm2003).

In 2003, high-dispersiorspectroscop with the purposeto detectbinarity was obtainedin observingruns at Sutherland
Obsenatory(SAAO), SouthAfrica (Junel0-17),andat Mount JohnUniversityObsenatory, New ZealandJuly 1-12).

2. The June 2003 observations in South Africa

2.1. General description

At SutherlandDbsenatory, the®bre-fedechellespectrograplGIRAFFEavailableatthe 1.9-mtelescopavasusedwith theblue
prismgiving awavelengthrange3770A - 5560A in 36 spectrabrderswith aresolutionof 39000.

Pointingoverheadandinstrumentsensitvity setthetime requiredto obtaina spectrumwith signal-to-noiceratio 200 at 2
4500A to 15 minutesfor a 6 magnitudeblue star Includingregularwavelengthcalibrationchecks(detectiorof low amplitude
binaries)with arcspectraandlate-typeradialvelocity standards48 spectraof 13 mainprogrammestarswith 6.4<V < 7.0were
obtainedn 6.5usefulnights.Noneof thetargetswasa known binary.

* Based on observations made at Sutherland Observatory, South Africa, and at Mount John University Observatory, New Zealand
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Fig. 1. The Mg 11 4481.2 A line in the spectra of HD 119727 with GIRAFFE

2.2. HD 119727

Most of the tamgetsturn out to be fastrotatorswhich needa detailedanalysisbut HD 119727(V = 6.42,A1V) is anobvious,
previously unknavn SB2 (seeFig. 1). The separatiorof thelines changedonsiderablyn oneweek,but notin two consecutie
days.Thetwo componentsf the SB2areslow rotators HD 119727is a securememberof LCC.

3. The July 2003 observations in New Zealand
3.1. General description

At Mount JohnUniversity Obsenatory, the ®bre-fedechellespectrograptHERCULES,availableat the 1.0-mtelescopewas
usedin position4 of the grating, giving an usefulspectralrange3760A - 4560A in 34 spectralorders,with a resolutionof
35000.Fasterpointinganda higherinstrumentsensitvity morethancompensatéor the smallertelescopesize,whencompared
to GIRAFFE,atleastupto 6.7in V magnitude.

Hence,the site wasjudgede cientto obsene bright suspectegpectroscopidinariesand the brighterend of the main
programmestars.With about50% of time lost dueto badweatherdatawerecollectedfor 29 suspectedpectroscopibinaries
and9 presumedinglestars A few bright suspectedpectroscopibinariesareobviousSB2.

3.2. HD 90264

The starHD 90264(V = 4.97,B8V) is a securememberof LCC. This starwastermedasa double-linedspectroscopibinary
by Pederse& Thomsen(1977),thenby Hubrig & Mathys(1996).For Dolk et al. (2003),who wereusinga shortpieceof a
high dispersiorspectrunfrom the CESinstrumentat ESO,aroundtheHg A 3984line, it is a SB1with vsini = 7 km/s (andnot
80 km/s asHubrig & Mathys(1996)quote).On the otherhand,the variability of HD 90264 ,suspectedby variousauthorswas
never con®rmed(this staris a very stableobject,accordingto the Hipparcoscatalogue).
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Fig. 2. The Mg 11 4481.2 A line in the spectra of HD 90264 with HERCULES

Thetwo spectraobtainedwith threedaysin-betweerclearly con®rmthe double-linednatureof this star without ambiguity
(seeFig. 2). Thetwo componentarevery sharp-linedstarsandhave similar spectratypeandmass Theblue-shifteccomponent
in bothspectras aHgMn component.

3.3. m Lupi = HD 133242 + HD 133243

Thedoublestarr Lupi, whichis a securememberof UCL, is composef HD 133242 the A componentV = 4.57,B5V), and
HD 133243 theB componentV = 4.65,B5IV). Thisis a physicalpair andthe orbit is known, with a periodof 517 yearsand
a meanseparatiorof 1.59arcseqNitschelm2003).Buscombe Morris (1960)notedthatat leastoneof the componentss a
radialvelocity variable,usingobsenationsmadein Junel955andApril 1956.The shorttime baselinglessthanoneyear)was
thengiving evidencefor athird body. Later, © Lupi wasfoundto beaspectroscopibinaryby Buscombek Stoecklg (1975).0n
theotherhand theBright StarCatalogu€Ho eit& Jaschel 982)describedothcomponentsi andB, asknown spectroscopic
binaries(SB), but the sourcesisedin the BSCarenot mentioned.

7 Lupi wasobsenedfour timesin tendaysand,then,onetime two monthdater We did notresole thevisualbinary At ®rst
sight, the systemconsistof a complex multiple systemat leasta SB2+SB1 system(seeFig. 3). Indeed threecomponentgan
easilyberecognizedpf whichtwo aresharped-lined.

3.4. A Lupi = HD 133955

Thestara Lupi (HD 133955B3V), asecurememberof UCL, is aknown physicalpair, with a brighterA componentV = 4.43)
andafainterB componentV = 5.23).The periodof theorbit is 72.36yearsandthe meanseparations 0.265arcsedNitschelm
2003).HD 133955wasclearlyidenti®edasa radial velocity variableby Buscombe Morris (1960),usingobsenationsmade
in Junel955andApril 1956.In the Sixth Catalogof Orbits of Visual Binary Stars(Hartkopf et al. 2001),the starA Lupi is
describedas A or B being®probablya spectroscopisubsystemasthe RV of the combinedlight shavs a rangeof 50 km/s°.
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Fig.3. The Mg 11 4481.2 A line in the spectra of & Lupi with HERCULES

Brown & Verschuereif1997),usingtwo ECHELECspectraresolvingpower 21500)derived v sini = 135km/s. No indication
of line-doublingis seenin thesespectraputadi erenceof 14.5km/sin line positionwasmeasured.

Ourobsenations,madefour timesduringa periodof six days,thenonemoretwo monthafter, detecthedouble-linechature
of oneof the component®f the system(seeFig. 4). The relatively fastswitchingof the line componentsndicatesan orbital
periodshorterthanoneweek.The massratio canbe roughly estimatedo 0.7 for this SB2. Thetwo componentsf the SB2 are
slow rotators.The subsistingdepressiometweerthe lineswhenthey arewell-separateduggestshe presencef a third, much
broaderMg Il line. This could be the Mg Il line of the spectrumof the othercomponenbf the visible pair, which is alsoan
early-typestar In this casethis componentvould be a fastrotator

3.5. k Lupi = HD 137058

The stark Lupi (HD 137058,V = 4.70,A01Vn) is the A componenbf a very wide optical multiple systemwhereall other
componentarevery faintandclearlybackgroundstars. A suspicionof physicalmultiplicity is comingfrom HipparcosDouble
andMultiple SystemsAnnex (DMSA, seePerrymaril997),with a stochastisolution.HD 137058is a fastrotatot with vsini =
268km/s,accordingo Brown & Verschuereif1997).

Thestark Lupi wasobseredthreetimesin July andonetime two monthsafter TheMg Il line at4481.2A shavsavariable
feature(onenarrov componentinsidea very broadline) which is possiblydueto a SB2 charactelseeFig. 5). If the primary
componenbf this possibledouble-linedspectroscopibinaryis thefastrotator thenthe contrasin line strengthtsuggests:mass
ratioverydi erentfrom unity.

It wasrejectedby de Zeeuwet al. (1999)asa possiblememberof UCL, dueto its quiteimportantdiscrepang in trans\erse
velocity (seeFig. 6). Evenwith a higherlevel of multiplicity andits parallaxvaluewhich putit directlyinsideUCL, it seemgo
bedi cultto asserit couldreallybeamember



Christian Nitschelm: The binary population in the Sco-Cen Complex 5

Night 5-6 July 2003

Night 6-7 July 2003

Night 9-10 July 2003

Intensity

0.6 -
L - o Ao o)
Con VWAV VAN NS ’
0.5 ! LTV, | AN
=2 Night 11-12 July 2003 ‘ A Al i
0.4

Night 5-6 September 2003

e
w
T T T 1T

4476 4478 4480 4482 4484 4486
wWavelength (&)

Fig.4. The Mg 11 4481.2 A line in the spectra of A Lupi with HERCULES

4. Conclusion

The resultspresentechereare a ®rst contribution of a deepstudyof the duplicity in the Sco-CenComple, which is far from
complete A realisticstatisticalstudyof the binary parametersgspeciallyon faint memberswill needanextensvee ort. In the
nearfuture,we will completethe reductionof all spectraobtainedin 2003andobtainnew dataduringour next run at La Silla
Obsenatory, with FEROS atthe 2.2-mtelescopéfour nightsin March2004).

Two systemsknown asdouble-linedspectroscopibinariesaswell aseclipsingbinaries,arealreadybeingstudiedin more
detail, Muscae= HD 114911(Hensbegeetal. 2003a)andV883 Cen= HD 123335(Hensbegeetal. 2003b).

Neverthelessane ort is now neededn the studyof the ®ve systemgdescribedn this poster More high-resolutiorspec-
troscopicobsenationsare essentiafor the determinatiorof massratios, periodsandorbital parametersf the secureSB2 HD
90264,HD 119727and A Lupi. The complex systemof 7 Lupi appeargo needspectraldisentangling®rst. HD 137058would
alsoneeda moredetailedstudyon a searchof a period,if ary.
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Fig.5. The Mg 11 4481.2 A line in the spectra of k Lupi with HERCULES
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