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Abstract: The Sco-Cen Complex is composed of three
nearby southern OB associations: Lower Centaurus
Crux, Upper Centaurus Lupus and Upper Scorpius.
Using the literature, the Simbad database, the results
from the Hipparcos astrometry satellite and our own
high-resolution spectroscopy research programme, we
compiled a catalogue of data on secure and possible
members of the Sco-Cen Complex. In this talk, we
present results we derived about duplicity and
multiplicity throughout the Sco-Cen Complex, and
especially on yet unknown or poorly studied close
binaries (eclipsing and spectroscopic binaries).

The Sco-Cen Complex in the sky
(equatorial coordinates J2000.0)

The Sco-Cen Complex is composed by
three nearby Southern OB associations:

Lower Centaurus Crux (LCC)
Upper Centaurus Lupus (UCL)
Upper Scorpius (US)
These three OB associations
are actually very young:
LCC and UCL: between 10 and 15 Myr
US: only 5 Myr (from various authors)

Lower Centaurus Crux (LCC)

Upper Centaurus Lupus (UCL)

Upper Scorpius (US)

Mean distances of LCC, UCL and US and
Hipparcos-based selection of the members
• LCC: 118  2 pc (180 secure members)
• UCL: 140  2 pc (221 secure members)
• US: 145  2 pc (120 secure members)
(de Zeeuw et al., 1999, AJ vol. 117 (I), 354)
The secure membership is based on astrometric criteria applied in
a consistent way to all objects in this region of the sky.
But apart from a number of cases with known duplicity it ignores
The possibility that these criteria are violated as a consequence of
duplicity. Therefore we were compelled to reconsider 141 objects
from two earlier membership studies:
de Geus, 1988, PhD Thesis, Leiden Observatory
Brown & Verschueren, 1997, A&A vol. 319, 811
which were rejected by de Zeeuw et al. (1999), as possible (95) or
doubtful (46) members.

Selection of the possible members:
The Hertzsprung Russell Diagram

Selection of the possible members:
The Hipparcos proper motions

Selection of the possible members:
The Hipparcos parallax values

First conclusion: lack of spectroscopic
binaries among the fainter stars (V > 5)

Second conclusion: lack of knowledge
on binaries having period values
between 3 months and several years
• Many close binaries (eclipsing binaries and SB)
known with short periods (< 3 months)
• Only 3 binaries known with a “middle” period
between 3 months and 9 years
• Many wide (visual) binaries known with a long
period (greater than 9 years)
=> An investigation is now needed for finding yet
unknown spectroscopic binaries among the
fainter stars (mainly for V > 5) and for finding
several yet unknown binaries having “middle”
period values (3 months < P < 10 years)

Our recent high resolution
spectroscopic observations
At least 3, better 4 or more, good observations
(S/N ~ 200), taken at different dates for each
target are needed.
We were already getting many observations during
several runs with:
• Echelec (La Silla, CL), during the nineties (138 *)
• Caspec (La Silla, CL), during the nineties (157 *)
• FEROS (La Silla, CL), from 2000 to 2016? (117 *)
• Giraffe (Sutherland, ZA), from 2003 to 2008 (76 *)
• Hercules (Mount John, NZ), July 2003 (50 *)
=> 306 stars observed at least one time
• BESO (Cerro Amazones, CL), since 2011?

Some results
concerning
close binaries

Recent publications

Or ~16 day period?

The star HD 90264 (V = 4.97, B8V) is a secure member of
LCC. This star was termed as a double-lined spectroscopic
binary by Pedersen & Thomsen (1977), then by Hubrig &
Mathys (1996). For Dolk et al. (2003), who were using a short
piece of a high dispersion spectrum from the CES instrument at
ESO, around the Hg 3984 line, it is a SB1 with v sin i = 7 km/s
(and not 80 km/s as Hubrig & Mathys (1996) quote). On the
other hand, the variability of HD 90264, suspected by various
authors, was never confirmed (this star is a very stable object,
according to the Hipparcos catalogue). The two spectra
obtained with three days in-between clearly confirm the doublelined nature of this star, without ambiguity. The two components
are very sharp-lined stars and have similar spectral type and
mass. The blue-shifted component in both spectra is a HgMn
component. Our 2004 FEROS observations are suggesting a
period around 8 days or around 16 days. More observations
are needed for this object.

 Muscae (SB2 + EB)

P = 2.396321(0.000006) d

 Muscae: A very well studied multiple system

HD 115529 is unknown as close or visual binary; H is peculiar.

HD 119727 (V = 6.42, A1V) is an obvious, previously
unknown SB2. The separation of the lines changed
considerably in one week, but not in two consecutive days.
The two components of the SB2 are slow rotators. HD
119727 is a secure member of LCC. More observations of
this object, both spectroscopic and photometric, are needed,
especially for finding a correct value for the period and to
initiate a disentangling process of the spectra.

P = 35.44733(0.00002) d

HD 123335: Very nice case of SB2 + EB (Hensberge et al. 2007)

Our observations are showing that HD 132094 is possibly a SB2

The double star  Lupi = HD 133242 + HD 133243, a secure
member of UCL, is composed of HD 133242, the A component (V
= 4.57, B5V), and HD 133243, the B component (V = 4.65, B5IV).
This is a physical pair and the orbit is known, with a period of 517
years and a mean separation of 1.59 arcsec (Nitschelm 2003).
Buscombe & Morris (1960) noted that at least one of the
components is a radial velocity variable, using observations made
in June 1955 and April 1956. The short time baseline (less than
one year) was then giving evidence for a third body. Later,  Lupi
was found to be a spectroscopic binary by Buscombe & Stoeckley
(1975). On the other hand, the Bright Star Catalogue (Hoeit &
Jaschek 1982) describes both components, A and B, as known
spectroscopic binaries (SB), but the sources used in the BSC are
not mentioned.  Lupi was observed four times in ten days and,
then, one time two months later. We did not resolve the visual
binary. At first sight, the system consist of a complex multiple
system, at least a SB2+SB1 system. Indeed, three components
can easily be recognized, of which two are sharp-lined.

HD 133880: Binary system
A: V = 5.75 at 3.29”, B8IV Si
B: V = 9.0 at 1.22” Physical system (H2001, KW2005)
(H2001 = Hubrig et al. 2001,
KW2005 = Kouwenhoven at al. 2005)
Our FEROS observations are showing a variability in the
spectrum of the A component, possibly a spectroscopic binary
nature. Obviously, more observations are needed for having a
better understanding of this specific object.

The star  Lupi (HD 133955, B3V), a secure member of
UCL, is a known physical pair, with a brighter A component
(V = 4.43) and a fainter B component (V = 5.23). The period
of the orbit is 72.36 years and the mean separation is 0.265
arcsec (Nitschelm 2003). HD 133955 was clearly identified
as a radial velocity variable by Buscombe & Morris (1960),
using observations made in June 1955 and April 1956. In
the Sixth Catalog of Orbits of Visual Binary Stars (Hartkopf
et al. 2001), the star  Lupi is described as A or B being
”probably a spectroscopic subsystem, as the RV of the
combined light shows a range of 50 km/s”. Brown &
Verschueren (1997), using two ECHELEC spectra (resolving
power 21500) derived v sin i = 135 km/s. No indication of
line-doubling is seen in these spectra, but a difference of
14.5 km/s in line position was measured.

 Lupi = HD 133955:
Our observations, made four times during a period of six
days, then one more two month after, detect the doublelined nature of one of the components of the system. The
relatively fast switching of the line components indicates an
orbital period shorter than one week. The mass ratio can be
roughly estimated to 0.7 for this SB2. The two components
of the SB2 are slow rotators. The subsisting depression
between the lines when they are well-separated suggests
the presence of a third, much broader Mg II line. This could
be the Mg II line of the spectrum of the other component of
the visible pair, which is also an early-type star. In this case,
this component would be a fast rotator.

The star k Lupi (HD 137058, V = 4.70, A0IVn) is the A component
of a very wide optical multiple system, where all other components
are very faint and clearly background stars. A suspicion of
physical multiplicity is coming from Hipparcos Double and Multiple
Systems Annex (DMSA, see Perryman 1997), with a stochastic
solution. HD 137058 is a fast rotator, with v sin i = 268 km/s,
according to Brown & Verschueren (1997). The star k Lupi was
observed three times in July and one time two months after. The
Mg II line at 4481.2 Å shows a variable feature (one narrow
component inside a very broad line) which is possibly due to a
SB2 character (see Fig. 5). If the primary component of this
possible double-lined spectroscopic binary is the fast rotator, then
the contrast in line strength suggests a mass ratio very different
from unity. It was rejected by de Zeeuw et al. (1999) as a possible
member of UCL, due to its quite important discrepancy in
transverse velocity. Even with a higher level of multiplicity and its
parallax value which put it directly inside UCL, it seems to be
difficult to assert it could really be a member.

HD 139160: Known SB2
---------------------------------------------------------------------------------------SB9 catalogue:
V = 6.19, B7IV
Orbit
Period (d.) :
5.2766
Eccentricity :
0.33
K1 (km/s)
:
37.0
V0 (km/s)
:
+3.7
Author: Levato et al. (1987)
Note SB9: Although the velocity-curve published by Levato et al.
(1987) does not look convincing, A.D. Thackeray (Mem. Roy.
Astron. Soc., 70, 33, 1966) measured double lines on two plates.
---------------------------------------------------------------------------------------For this object, we confirm the SB2 nature, whereas its Sco-Cen
Complex membership is given as 98 by de Zeeuw et al. (1999).
Nevertheless, the orbit remains suspicious and new observations
are needed during new runs for a confirmation of the period.

Radial velocity versus phase, according to Levato at al. (1987)

HD 139160

Many more observations needed
• Observations made during the nineties with CASPEC
are not yet available, except for one run
• Many targets having presently only one or two
observations are waiting new observations
• Necessity to separate observations by different
time-intervals:
a-----b----------------c------------------------------------d
to increase the probability of detecting SB character
and to get a better constraint on the number of
possible periods
• Photometric and spectroscopic observations either for
the surveys in blind or for some very specific objects
on peculiar interest
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Many thanks for your attention

