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Abstract: We present preliminary results of an observational campaign aiming at the study of the
binary system LSS3074. A new lightcurve clearly indicates that the system is in contact. Recent
spectroscopy broadly confirms the previous results and the rather low masses of both components
(O4f+ and O6-7:(f):). We further analyse an XMM-Newton observation of the object that indicates a
rather hard X-ray spectrum. This is partly due to the high interstellar extinction towards the object
but also to the high plasma temperature (kT ∼ 1.2-1.3 keV).

1 Introduction

LSS3074 is a short-period (P∼2.18 days) spectroscopic binary system situated in the Coalsack
region. Being classified O4f+ + O6-7:(f):, it is a very interesting target since it harbours one of
the very few known O4f+ stars. These objects are rare since they probably represent a short-
lived transition phase in the evolution of massive O-type stars before they become Wolf-Rayet
stars. An accurate determination of the mass is thus of the utmost importance. A first orbital
solution was presented by Morrell and Niemela (1990) leading to rather low minimum masses
around 8-9 solar masses. The first light curve was presented by Haefner et al. (1994) but they
did not achieve a good phase coverage. Nevertheless, they proposed an inclination of the order
of 50◦-55◦. Such an inclination suggests masses in the range 17-21 solar masses which remains
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Figure 1: The observed instrumental V lightcurve (dots) of LSS3074 and the theoretical
lightcurve (continuous line) of a similar system exhibiting pure ellipsoidal variations but no
eclipse at all. Phase 0.0 corresponds to conjunction with the primary in front.

rather low. We acquired new photometry and new spectroscopy of the system and we also
observed it with the XMM-Newton observatory. We describe here the preliminary results of
this campaign.

2 Spectroscopy

Several spectra of LSS3074 were acquired at the Cerro Tololo Inter-American Observatory and
at the European Southern Observatory at La Silla in Chile. The spectrum of LSS3074 is
characterized by He i and He ii absorption lines and is also marked by strong interstellar lines
(Ca ii, Na i, DIBs). A few lines exhibit strong emission (Hα, He ii λ 4686, N iii λλ 4634-4640,
He i λ 5876). Weaker lines are also present in emission (Si iv λλ 4088-4116-6668, N iv λ 4058).
Careful measurements of the positions of the absorption lines of the primary and secondary
stars led to a new set of radial velocities. We derived a new standard orbital solution confirming
the low value of the minimum masses. The total (a sin i) amounts to some 19.1 solar radii. The
primary O4f+ turns out to be the less massive star. It is interesting to notice that the radial
velocity variations of the nitrogen emission lines follow the primary orbital movement.

3 Photometry

LSS3074 was monitored over two 15-day runs separated by 20 days without observation. The
images were acquired with the Yale 1m telescope at Cerro Tololo equipped with the ANDICAM
instrument. The daily rate corresponds to two or three well separated measurements per night.
The photometry was performed in the Johnson BVRI system. In all the bandpasses, the
lightcurves of LSS3074 are almost perfectly sinusoidal with an amplitude of about 0.18-0.20
mag., the two minima being essentially equal. This amplitude is rather difficult to explain
by pure ellipsoidal variations of the system. In Fig. 1, we exhibit the V lightcurve and the
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predicted amplitude of the variations due to the ellipsoidality of the components. It is necessary
to invoke eclipses to explain the observed minima. The sinusoidality of the lightcurve linked
to the necessity for the presence of eclipses rather suggests that the eclipse is large in phase to
the point that the system must be in contact. From the fit of the lightcurve, an inclination of
roughly 55◦ is derived and thus absolute masses of 16 and 19.3 solar masses for the primary
and the secondary, respectively.

4 X-ray observation

LSS3074 was observed with the XMM-Newton observatory in August 2001. The exposure time
for the EPIC-pn instrument was 22.8 ks. The EPIC field of view for the LSS3074 observation
contains the low-mass X-ray binary (LMXB) XB1323–619 (see e.g. Boirin et al. 2005) which is
outstanding in the image (see Fig. 2). LSS3074 is detected as a mildly hard source: it is the
star at the centre of the field.

We have extracted the EPIC-pn spectrum of LSS3074. It is rather well-fitted with a one tem-
perature optically thin plasma model of the mekal type: the derived temperature is kT = 1.29
keV. A two temperature fit gives kT1 = 0.10 keV and kT2 = 1.23 keV thus confirming the 1.2
keV component. The source appears hard due to a combination of this rather high temperature
and of a rather large absorbing column. The fitted models correspond to an ISM corrected flux
funabs

X = 9× 10−14 erg cm−2 s−1 in the range 0.5-5.0 keV.

5 Conclusion

LSS3074 turns out to be a very interesting object whose evolution could have been heavily
influenced by its binarity. The origin of its X-ray emission needs further study. All the details
about the present campaign and the related results will appear in a future paper.
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Figure 2: Combined EPIC-MOS1, EPIC-MOS2 and EPIC-pn image in the 0.5-8.0 keV band.
The LMXB star is outstanding. LSS3074 is the star at the centre of the field.
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