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Relevance

n Muscae (HD 114911, HR 4993, HIP 64661) is a bright (V' = 4.76),
secure member of the Lower Centaurus Crux (LCC) subgroup of the
Sco OB2 stellar association (de Zeeuw et al., 1999). LCC is situated
at a distance of 118 pc. n Muscae consists of an eclipsing double-
lined close binary (two late-B type components), a pre-main sequence
(PMS) star at 2”7 (337A.U., Hubrig et al., 2001) and a common proper-
motion companion of spectral type ApSr at 60" (CD-67 1384, V = 7.3,
Gahm et al., 1983). An SB2 in a nearby stellar association offers the
possibility to derive the fundamental stellar parameters, including its
age, with high precision and to place the PMS star directly in this
framework.



Literature data & Inconsistencies

SB2

e P,, =2000052, K = 56.5 km/s, e = 0.12 (Buscombe & Morris, 1961 from own
RVs, Mt. Stromlo, 36 A/mm & data from Campbell et al., 1928)

e 1) Muscae is an SB2 (Hubrig & Mathys, 1996; Campbell et al., 1928 note al-
ready the suspicion that it is an SB2)

e Eclipses? (P = 29396, or 19198, or 1¢700, ..., Moffat & Seggewiss, 1977).
Confirmed by Hipparcos measurements (P = 23963, duration of eclipse less
than 0¢15)

How to reconcile the 2070 spectroscopic period with the much shorter
period derived from the eclipses?

On the one hand, re-analysis of the photometric data from Hipparcos
and from Moffat & Seggewiss, combined with previously not included
uvby photometry from the Long-Term Photometry of Variables project
(Manfroid et al., 1991; Sterken et al., 1993, see Fig. 2) confirms the
existence of eclipses and the photometric period (although half of the
value of the Hipparcos period is not excluded if we would see only one
eclipse in an eccentric orbit).

On the other hand, re-analysis of the published RVs confirm the spec-
troscopic orbit, with a second possible solution i.e. the aliased period
near (095. However, the published RVs are obviously incompatible
with the photometric period because a large velocity difference is mea-
sured with a time separation of 12 days. But the RVs are suspect, since
they were measured at lower resolution as if it concerned an SB1.



PMS component
e ROSAT X-ray flux Ly = 910% erg/s (Berghofer et al., 1996)

e Magnitude difference with n Muscae is 5.25 (J), 4.54 (H), 4.32 (K) mag
(Hubrig et al., 2001)

e Age n Muscae = 130 Myr, Mpys = 0.88 My, (Hubrig et al.)

If n Muscae is really a member of LCC, then it is expected to be
an order of magnitude younger than asumed by Hubrig et al.

Hubrig et al. (2001) based their estimate of the mass of the pre-main
sequence component completely on that age estimate. Indeed, the po-
sition of the PMS star in the (Mg, Mj;— Mg) diagram suggests a mass
of 0.57 M,,, which they rejected because the position corresponds to
an isochrone of age 1 Myr. Hence, the mass of the PMS component
is not yet well-known.



New observational data & Conclusions

e High-dispersion spectroscopy of n Muscae (FEROS, ESO, 2003).
Fig. 1 Extract of the spectra of 7 Muscae at different orbital phases. The
spectra are shifted upwards corresponding to the orbital phase. Phase is indi-

cated at the r.h.s. of the spectra.

e High-dispersion spectroscopy of the cpm component CD-67 1384.

e Scanning of eclipses (Stromgren Automatic Telescope, 2003)
Fig. 2 The lightcurve of n Muscae.
Fig. 3 Zoom in on the eclipses (black: eclipse at phase 0.00; red: eclipse
near phase 0.5 - symbols as in Fig. 2.

o P, = 2!396321 from spectroscopy and photometry. Components
switch in spectra taken 192 separate. The 2020 period in the SBS catalog
and the corresponding orbit are wrong, due to the fact that RVs were measured as

if it was an SB1

e The more massive star (mass ratio ~ 1.13) rotates more slowly
(ratio 3:4), implying apparently non-synchronous rotation

e Suspicion of broader-lined third component in the spectra, to be
confirmed after proper data reduction

e Suspicion of small but measurable eccentricity (Fig. 3): the sec-
ondary eclipse seems to be slightly off phase 0.5



Future Work

e Complete spectral phase coverage (at SAAO, June 2003)

e Apply spectral disentangling analysis (Hadrava, 1995)
—=> component spectra & mass ratio

e Combine light-curve analysis and spectral analysis (as in Hens-
berge et al., 2000) ==> orbit & fundamental stellar parameters

e Discuss implications for PMS component & cpm component
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