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x Lup (=HD 141556) is a bright (V = 3m95) double-lined spectroscopic binary
with an orbital period of 15.26 days (e.g., Dworetsky 1972; Le Bouquin et al.
2013) and a primary belonging to the mercury-manganese (HgMn)
peculiarity class (e.g., Wahlgren et al. 1994). HgMn stars are known to exhibit
large overabundances of Hg and Mn and, similar to magnetic Ap/Bp stars, are
spectrum variables, implying the presence of an inhomogeneous element
distribution over their surfaces (e.g., Hubrig & Mathys 1995). A few HgMn
binary systems have previously been reported to exhibit dynamical and
secular evolution of surface chemical spots and chemical abundances on a
timescale of a few months to several years (e.g., Hubrig et al. 2010; Korhonen
et al. 2013).

The HgMn primary in the system y Lup is of special interest for spectroscopic
studies, as it is one of the coolest known HgMn stars and exhibits remarkable
abundance anomalies, including isotopic compositions of Hg and Pt extremely
deviating from the terrestrial composition (Hubrig et al. 1999). According to
Castelli, the secondary in the system x Lup is also chemically peculiar
(http://wwwuser.oats.inaf.it/castelli/hd141556/hd141556.html). Three high-
resolution High Accuracy Radial velocity Planet Searcher (HARPS; Snik et al.
2008) spectra were obtained in 2009, 2010 May, and 2014 August on very
similar orbital phases, between 0.71 and 0.74. The observed distinct changes
in line profiles belonging to different elements are presented in the left of
Figure 1 and indicate a potential secular evolution of their abundances.
Evidently, different elements show abundances that change with time and
their line profiles show very different variability behavior. The highest
abundances are observed in the spectrum obtained in 2009. The second
highest abundances are observed in 2010 for Hg and Y, but not for Pt (see the

Pt 114047 line). The abundances of iron-peak elements are similar in the
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spectra obtained in 2010 and 2014. We note that future spectroscopic work is

necessary to settle the issue of the possible subsynchronous rotation

mentioned by Le Bouquin et al. (2013). In case of subsynchronous rotation,

the detected variability can also be related to surface spot visibility.
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Figure 1. Left: line profile variability of various elements registered in

the HARPS spectra obtained on three different observing epochs, in

2009, 2010, and 2014 (top panel). The mean profiles are presented in

the middle panels. The bottom panel illustrates the differences

between the mean profiles and individual line profiles shifted upward

for better visibility. Right: orbital solutions for the SB2 system (top)

and the wide system (bottom).

Dworetsky (1972) reported that the y velocity of y Lup is variable, indicating

the possible presence of a third body, which is invisible spectroscopically.
Hubrig et al. (2001) and Scholler et al. (2010) used the ESO adaptive optics
instruments ADONIS and NAOS-CONICA, with a spatial resolution down to

54 mas, but could not detect a visual companion to y Lup. Also the

interferometric observations carried out by Le Bouquin et al. (2013) using
PIONEER at the Very Large Telescope did not reveal a third body. The authors

reconstructed the three-dimensional orbit of the SB2 system with an orbital
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period of 15.256560 days and estimated a mass of 2.84 Mg, for the primary and
1.94 M, for the secondary. To confirm the presence of the third component,
we checked the radial velocities of both components on all spectra available to
us. In addition to the HARPS spectra, we downloaded one FEROS spectrum
recorded in 2013 February and two UVES spectra obtained in 2006 March on
two consecutive nights. Four additional observations of y Lup were obtained
in 2017 July and 2018 March at a lower resolution of about 13,000 using the
CASLEO 2.1 m telescope.

We converted the pairs of radial velocity measurements into y velocities, using
the mass ratio between primary and secondary, as given by Le Bouquin et al.
(2013). Fitting the values from the spectra listed above, we determined a
period of 485.7 days for the variation of the y velocities. The older data used by
Dworetsky (1972) are consistent with this result. For the semi-amplitude K1,
we obtain 4.8 km s7!, and the mass function for the system AB+C is

flmy + my, me) = 0.0055 M-, assuming e = 0. Due to the degeneracy between the
inclination of the outer orbit and the mass of the tertiary component, we can
give only pairs for these values, e.g., for an orbital inclination of i = 307, the
secondary mass is 1.15 Mg, and for i = 50°, the secondary mass is 0.73 M,
Spectroscopic orbits of the SB2 system and the wide system are presented in

the right of Figure 1.

Based on observations made in CASLEO, operated under agreement between
CONICET of Argentina and National Universities of La Plata, Cérdoba, and
San Juan, and using ESO telescopes under programmes 076.D-0169,
083.D-1000, 085.D-0296, 090.D-0358, and 093.D-0833.
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