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2 G. Rauw et al.: Spectroscopic and photometric variability ofthe O9.5 Vp star HD 93521

Table 1. Summary of our observing runs (see text for the meaning of the different columns). The green and red wavelength ranges
stand respectively for 5500 — 5920 and 6530 — 6710 A, whilst SPM stands for the echelle spectra taken at San Pedro Martir. The last
column yields the mean signal-to-noise ratio of the spectra gathered during the corresponding campaign. The last line refers to the
photometric monitoring campaign that took place in coordination with the April 2005 spectroscopic campaign.

Epoch Domain AT (days) N At(days)  Avpe (d) vma @ S/N
February 1997 red 4.155 35 249x107? 0.241 20.1 165
April 2005 red 3.809 55 1.72 x 1072 0.263 29.1 280
April 2005 SPM 5.096 90 0.84x1072 0.196 59.6 250
February 2006 green 6.173 75 1.60 x 1072 0.162 313 650
April 2006 green 0.180 13 1.49 x 1072 5.55 33.5 580
April 2007 green 6.191 56 1.46x1072 0.162 34.2 550
April 2005 UBB B VWG 28.221 378 031 x 1072 0.035 161.3
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Fig. 1. Average spectrum (top) and temporal variance spectrum (TVS, bottom) computed from the green, red and SPM spectra
taken in February + April 2006 (left panel), April 2005 (middle) and April 2005 (right) respectively. The dotted lines vield the 99%
significance level for the variability evaluated following the approach of Fullerton et al. (1996).

for a Population I 09.5V star, HD 93521 is located about
1.4kpc above the Galactic plane (Irvine 1989), far away from
any site of recent massive star formation. While there is still
some uncertainty concerning the motion of the star (towards or
away from the Galactic plane, see Gies 1987), it scems unlikely
that HD 93521 could have formed in the plane and subsequently
moved to its current position. Furthermore, based on the rather
low stellar wind terminal velocity of HD 93521 and assuming
that v., = 3 X v.4, Ebbets & Savage (1982) concluded that
this star was likely a low-mass evolved Population II object.
However, Irvine (1989) showed that the relation between v,
and v,, does not hold for late O-type stars such as HD 93521
and he proposed that the star is in fact a normal main sequence
star that has formed in the Galactic halo (another example of a
massive star born in the halo can be found in Heber et al. 1995).
Lennon et al. (1991) measured the equivalent widths (EWs) of
several metal lines in the spectrum of HD 93521. Though these
lines are washed out by rotational broadening and the EWs are
affected by large uncertainties, their strengths are inconsistent
with Population II metal abundances. Finally, Massa (1995)
showed that the other peculiar features of this star (its unusually
low UV continuum, its abnormally strong wind lines in the UV,
its low excitation photospheric lines) can all be accounted for
by the effect of gravity darkening in a ‘normal’ Population I star
rotating at 90% of its breakup velocity and seen nearly equator
on.

In this paper, we present the results of a spectroscopic and
photometric monitoring campaign of HD 93521. The aim of this
project was to check the long-term stability of the periodicities
identified in previous investigations.

2. Observations
2.1. Spectroscopy

We observed HD 93521 during five observing campaigns (in
February 1997, April 2005, February and April 2006 as well as
April 2007) with the Aurélie spectrograph at the 1.52m tele-
scope of the Observatoire de Haute Provence (OHP). The 1997
and 2005 data were taken with a 1200 lines/mm grating blazed at
5000 A and covered the wavelength domain from 6530 to 6710 A
with a resolving power of £ =~ 21000. The 2006 and 2007 data
were obtained with a 600 lines/mm grating also blazed at 5000 A
and covering this time the region between 5500 and 5920 A with
R ~10000. In 1997, the detector was a Thomson TH7832 linear
array with 2048 pixels of 13 um each, whilst later observations
used an EEV 42-20 CCD with 2048 x 1024 pixels. All the OHP
data were reduced in the standard way (see Rauw et al. 2003)
using the MIDAS software provided by ESO. To correct the ob-
served spectra to first order for telluric (mainly water vapor) ab-
sorption lines, a template of the telluric spectrum was built from
observations of a bright star at very different airmasses (usually
around 1.2 and 3.0). The stars used for this purpose were v Ori
(B3 V) and HD 100889 (B9.5 Vn) in February 1997, HD 177724




































