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Abstract: Important effects induced by magnetic fields in massive stars are suggested by recent models and observations. However,
the origin of these magnetic fields remains unknown. At present, only very few magnetic O-type stars are known to belong to clusters,
whereas the other magnetic O-type stars are field stars. We report here on our recent spectropolarimetric studies of magnetic fields in
OB-type stars in clusters and in the field.

Observations: Our spectropolarimetric studies of a sample of massive O and B-type stars in clusters and in the field were carried out
using FORS2 at the VLT and the SOFIN echelle spectropolarimeter at the 2.56m Nordic Optical Telescope. The major goal of the study
was to build trustworthy statistics on the occurrence of magnetic fields in massive stars. This is critical to answer the principal question of
the possible origin of such fields.

Results for O-type stars: During the observations with FORS2 in May 2010, we were able to detect among the studied 35 massive
O-type stars nine stars with mean longitudinal magnetic fields in the range from 80 to 400 Gauss. Among the stars with magnetic field
detections, five stars are members of open clusters, which are tracing the Sagittarius-Carina arm, and four stars are field stars. The ages
of the clusters containing magnetic O-type stars range from log t=6.70 to log t=7.17 (Kharchenko et al. 2005, A&A 438,1163). Surprisingly, a
kinematical study of the field O-type stars with detected magnetic fields indicates that some of them can be considered as candidate
runaway stars. Since this indication can be in some way related to the origin of magnetic fields in massive stars, we carried out
calculations of space velocities of O-type stars with previously published magnetic fields. Two stars, HD 36879 (Hubrig et al. 2008, A&A 490,
793) and HD 57682 (Grunhut et al. 2009, MNRAS 400, 94) were already identified as candidate runaway stars in the past (e.g. de Wit et al. 2004,
A&A 425, 937, Comeron et al. 1998, A&A 330, 975). For the star 8' OriC, the study of Stahl et al. (2008, A&A 487, 323) indicates that this star is
moving rapidly away from the Orion molecular Cloud and its host cluster. The space velocities and the Galactic rectangular components
were calculated for the remaining seven O-type stars with published magnetic fields: HD 108 (Martins et al. 2010, MNRAS 407, 1423; Hubrig et al.
2010, AN 331, 781), HD 37742 (Bouret et al. 2008, MNRAS 389, 75), HD 148937, HD 152408, HD 155806, HD 164794 (Hubrig et al. 2008, A&A 490,
793), and HD 191612 (Donati et al. 2006, MNRAS 365, 6; Hubrig et al. 2010, AN 331, 781). The stellar positions and parameters (Kharchenko 2001,
KPCB 17, 409), and the results of the calculations are presented in Tables 1 and 2.
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Results for B-type stars: Our surveys of the massive B-type stars in the last years revealed the presence of magnetic fields in
about two dozens of B Cephei and Slowly Pulsating Stars. In 2006, using low-resolution FORS1 polarimetric spectra, we announced that
the star &' CMa possesses the strongest magnetic field among the $ Cephei stars (Hubrig et al. 2006, MNRAS 369, 61). The slight variability of
the field was also recently confirmed by high-resolution SOFIN observations separated by one year (<B,>= +386+39G and
<B,>=+297+26G). In Fig. 1 (left panel) we present SOFIN Stokes / and V spectra of this star. A few months ago additional FORS2
observations obtained in service mode allowed us to determine the rotation period (see Fig. 1, right panel) and the magnetic field
geometry of this star (Hubrig et al. 2010, submitted). The new high-resolution SOFIN observations also confirmed the presence of magnetic
fields in the massive O-type stars HD 36879, 15 Mon, and 9 Sgr, previously detected with low-resolution FORS2 observations. The first
kinematical assessment of massive B-type stars with magnetic fields shows that most of them are field stars and only very few magnetic
B-type stars belong to clusters or associations. We note, however, that the sample of stars with detected magnetic fields is still rather
small and a study of a larger sample is urgently needed to confirm the low occurrence frequency of magnetic massive stars in clusters and
associations.

e Fig. 1. Left: SOFIN Stokes / and
V spectra of £' CMa in the
spectral region around the Si lll
(Mult. 2) lines.

Right: FORS2
spectropolarimetric observations
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