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A b s t r a c t . We present the results of a multifrequency observation of the W O star Sand 2 
in the LMC. T w o ROSAT PSPC observations, with exposure times of 8953 s and 4540 s, 
are used to investigate possible X-ray emission from Sand 2. The optical spectrum ob-
served with the ESO 2.2m telescope close to the time of the ROSAT observations, shows 
strong emission lines of Hell , C i v , Ο ν and Ο vi . All lines have a velocity broadening of 
4 200±100 km s " 1 . The UV spectrum from the IUE archive shows a C I V resonance doublet 
at 155 nm with a P-Cygni absorption at ~ —5 000 k m s " 1 , with wings extending to about 
- 8 000 k m s - 1 . A combination of two different BB temperatures (80 000 Κ and 25 000 K) 
are required to fit the UV-optical continuum, dereddened by EB-V = 0.25. 

K e y w o r d s : stars: Wolf-Rayet - WO - LMC - individual: Sand 2 

Sand 2 (Br 93, Sk-68°145, FD 73) belongs to a small subgroup (about four 
objects) of the Wolf-Rayet stars, the WO stars, characterized by the presence 
of extremely strong 0 vi 381.1-383.4 nm emission and of a very high velocity 
wind. Although the W R stars are known to be soft X-ray emitters from 
Einstein Observatory observations (see Pollock 1987) none of the four W O 
stars is so far known to be a pronounced X-ray source. 

Sand 2 lies in the northern part of the LMC 30 Dor nebula, to which it is 
probably physically associated (Lortet & Testor 1991). It is embedded in a 
bright ΗII region, with a very complex [0 III] structure (Pakull 1991), and 
a possible far-IR excess (Lozinskaya 1991). The low resolution spectrum of 
the star has been published by Torres & Massey (1988). 

The optical spectrum of Sand 2 shows strong emission lines of Hel l , 
C i v , and O v , with a velocity broadening of 4200 ± 100 k m s " 1 . The very 
high ionization O v i n 606.4-6.8 nm doublet is present in narrow emission 
(FWHM of about 220 k m s " 1 ) , much weaker than that in the galactic W O 
star Sand 4 (Pokaro et al 1992). 

The ultraviolet spectrum is characterized by many emission lines very 
prominent over the continuum. The strongest is the C i v doublet at 155 
nm which also presents a P-Cygni absorption violet shifted by about -
4800 k m s " 1 . The UV-optical continuum energy distribution, corrected for 
EB-v = 0.25, is fitted with a combination of two 80000 Κ and 25000 Κ 
black-body spectra. 

In the 1.0-2.4 keV energy range a complex of two weak sources are present 
near the position of Sand 2 in both the ROSAT PSPC observations. No 
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source is visible in the intermediate (0.4-1.0 keV) and low (0.1-0.4 keV) 
energy bands. We have determined the position of the two sources by fit-
ting the source photon distribution with a Gaussian profile, after correcting 
the two images for the boresight effect by means of field sources of known 
position. We have superposed the two contour maps by using as a reference 
point the bright source CAL 71. Sand 2 clearly lies at an intermediate po-
sition between the two X-ray sources. Considering the present uncertainty 
in the position of the two sources, because of the source weakness and our 
poor knowledge of the instrument response at so large off-axis angles, it is 
difficult at the moment to establish whether Sand 2 is the optical counter-
part of one of the two sources. It should be noted tha t the SIMBAD map 
shows no other stars within a radius of 2' centered on the sources. But we 
cannot rule out the possibility of other, much fainter optical counterparts. 

The background subtracted count-rate for the weakest of the two X-ray 
sources is (2.9 ±0 .6 ) X 10""3 s " 1 . At the distance of LMC this corresponds to 
a luminosity in the 0.1-2.4 keV energy range of 9.5 X 1 0 3 3 e r g s - 1 , assuming 
a spectrum with logNH = 20 and kT = 1 keV (see Pollock 1987). The 
strongest source is about a factor 2 more luminous. 
Higher positioning accuracy (PSPC pointed on the source, HRI) and a bet ter 
detailed study of the field in the visual is required to ascertain whether 
Sand 2 can be associated with one of the two detected soft X-ray sources. 
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