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SYMBIOTIC STARS IN THE MAGELLANIC CLOUDS

Joanna Mikoiajewska^

RESUMEN

Se presentan y se discuten periodos orbitales y otros pararnetros de sisteinas binarios simbioticos en arnbas 
nubes de Magallanes. En particular, se comparan las estrellas simbioticas de las Nnbes d(' Magallanes con las 
de la Via Lactea.

ABSTRACT

Orbital periods and other parameters of symbiotic binary systems in the LMC and SMC‘ are presented and 
discussed. In particular, the symbiotic stars in the MCs are compared with those in the Milky Way.
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FU N D A M E N T A L  PA R A M E T E R S
M A G EL LA N IC  C LO U DS —  STARS:

Symbiotic stars are long-period interacting bi­
nary systems in which an evolved giant star (normal 
giant in S-types, and Mira variable surrounded by 
thick dust emelope in D-types, respectively) trans­
fers material to its much hotter compact companion. 
Such a composition places them among the intrinsi­
cally brighest variable stars that can be easily de­
tected in nearby galaxies, in particular in the Mag­
ellanic Clouds (MC). At present the number of con­
firmed symbiotics is at 6 in the SMC and 8 in the 
LMC (e.g. Belczyhski et al. 2000). Here, I present 
and discuss some physical parameters of MC symbi­
otic stars derived from available observational data, 
in particular, those contained in MACHO, 2MASS, 
lUE and HST databases.

The MACHO/OGLE II light curves of SMC 3 
have been recently discussed by Kahabka (2004) who 
found evidence for ~  1600*̂  orbital modulation, in 
addition to 110̂  ̂ pulsation of the MO giant compo­
nent. The MACHO light curves for LMC systems, 
S63, N19 and SI47 are shown in Figure 1 together 
with the corresponding power spectra. In all cases 
there is a strong periodicity of the order of 1000^, 
which can be due to orbital motion. For LMC N19, 
strong variability in U light was reported by Mor­
gan (1996) who also gave dates both when the star 
was was faint and bright. Combining this informa­
tion with our light curves, we find that epochs of 
relative faintness reported by Morgan and the deep 
minima in the light curves follow the ephemeris; 
MJD Min =  50 632 -f- 946 x E. Similarly, the lUE 
fluxes in LMC S63 observed in 1982 (maximum of 
the 1060̂  ̂ periodicity) are higher than those in 1994 
(ingres) eis expected for orbital modulation. For
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Fig. 1 . MACHO light curves for LMC N19 (top), LMC 
S63 (middle), and LMC S147 (bottom), and the corre­
sponding power spectra. The blue and red channel data 
are plotted as open and filled circles (light curves), and 
solid and dashed lines (periodograms). respectively.

LMC S147, the situation is more complicated, and 
additional observations (U photometry and/or spec­
troscopy) are needed to confirm orbital origin of the 
modulation visible in its light curves. In N19 there is 
also strong periodicity at ~  80*̂  which may be due to 
radial pulsation of the M4 giant component, similar 
to that found in SMC 3 (Kahabka 2004).

2MASS colors of MC systems and the H-R dia­
grams for the red giants are shown in Figure 2a,b. 
MC s}/stems contain low mass, < 3A/.  , giants as
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Fig. 2 . (a) Color-color diagram for MC symbiotic stars from 2MASS (open stars correspond to the SMC and filled stars 
to the LMC systems, respectively). For comparison, galactic systems from Munari et al. (1992) and 2MASS are also 
plotted (closed and open circles represent S- and D-type systems, respectively). The shaded regions denote planetary 
nebulae (PNe) and Be stars. Full lines mark the locii of luminosity class III stars and LPVs, and dashed line represent 
black bodies, (b) H-R diagram for the symbiotic giants. Symbols for galactic systems (Mikolajewska 2004; only system 
with measured red giant radii, and thus with accurate distances, are plotted) and MC systems are the same as in 
(a). Evolutionary tracks (Hurley et al. 2000) for low mass AGB (dashed) and RGB (solid) stars for different Z are 
also plotted. Note the position of the very low Z galactic system AG Dra in the region occupied by the SMG systems, 
(c) H-R diagram for the hot components. Galactic (Mikolajewska 2004) and MG systems (Miirset et al. 1996; this study) 
are plotted as circles and stars, whereas whereas filled and open symbols represent the S- and D-systems, respectively. 
Squares correspond to data for AG Dra. Evolutionary tracks for the cooling white dwarfs (Schonberner 1989), and 
constant radii are plotted as solid and dashed lines, respectively.

do their galactic cousins, however only AGB giants 
are found in MC systems. Four D-type systems in 
the LMC of 8 total, wheras no a D-type system in 
the SMC are found. The later result is surprising be­
cause non dusty, S-type galactic systems rarely con­
tain AGB giants. The lack of dusty systems among 
the SMC symbiotics may reflect the very low Z  in 
the SMC, too low to form enough dust in the giant 
envelope.

The hot components of the galactic and MC sys­
tems overlap in the H-R diagram (Figure 2c) but 
MC syst('ins are among the hottest and the bright­
est. This together with the fact that all MC systems 
contain AGB giants is probably due to that only the 
brightest symbiotic systems have been detected in 
the MCs. It is. however notable that the hot com­
ponent of AG Dra. the galactic symbiotic with the 
lowest measured Z  ~  0.002 is also among the hottest 
systems. Further studies are necessary to study the 
effect of metallicity on the symbiotic appearance.

Summarising, the first orbital periods for MC 
symbiotic systems have been found, all in the range 
900-1600 days which is consistent with the longer 
period tail of galactic S-type systems (Mikolajewska
2003). MC symbiotics are low mass systems as their 
galactic cousins. Although the MC sample is biased 
towards the hottest and the brightest systems there

is some evidence for nonegligible metallicity effect on 
the symbiotic phenomenon.
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