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Introduction

The NASA Kepler mission was a huge success for exoplanet detection and stellar astronomy. We
obtained magnificent time series data that have led to remarkable new studies especially in the areas of
asteroseismology, stellar rotational modulation, and binary and multiple stars. However, the Kepler
FOV was selected away from the Galactic plane to avoid problems with blending in the crowded star
fields close to the plane. Because the massive stars are generally young and form in the Galactic plane,
the selection of a FOV away from the plane meant that very few massive stars were measured by
Kepler (no O-type stars, for example). Now with K2 we have the opportunity to remedy the situation
and follow the light curves of a significant sample of massive stars in the near-plane FOV planned for
campaign C0O. This proposal describes the massive star sample and the kinds of scientific
investigations that would be possible through such K2 photometric observations.

Sample
I selected stars from the catalog Photometry and Spectroscopy for Luminous Stars (Reed 2005, AJ, 130,
1652) that is available from CDS Vizier. A total of 421 targets were selected that are within 12 deg of

the nominal boresight coordinates for CO (RA (J2000) = 06" 47™ 008, Dec (J2000) = +21° 22" 47").
These stars have magnitudes in the range V = 4 to 13. They comprise a diverse collection of young
stars, mainly of spectral types O and B and spanning all luminosity classes. The group includes a
number of the rapidly rotating Be stars that eject gas into a circumstellar disk. Coordinates and V-band
magnitudes were derived in most cases from the Tycho Catalog (or if absent, from Simbad). All these
stars are ideal long cadence targets for continuous temporal coverage during the CO campaign.

Eclipsing Binaries

Massive stars are rare, and consequently there are relatively few with well-established masses from
combined spectroscopic and photometric analysis (Torres et al. 2010, A&ARYy, 18, 67 note only four
eclipsing systems containing O-type stars in their compendium of accurate eclipsing binary results).
Consequently, the identification of new eclipsing binaries would offer us important new targets for the
determination of fundamental parameters. In addition, massive stars are ofter found in multiple
systems, and the survey would help determine the incidence of massive stars with eclipsing binary
companions. The duration of CO (83 days) would be ideal to discover most of the eclipsing binaries.

Magnetic Fields and Rotational Modulation

Massive stars generally have convective cores and radiative envelopes that are not usually associated
with magnetic dynamos and field generation. Nevertheless, sensitive polarimetric surveys like the
MiMeS project (Grunhut et al. 2012, ASP Conf. Series, 465, 42) have led to the detection of magnetic
fields in about 10% of the OB-stars. In these cases, the magnetic field can produce spots that introduce
a rotational modulation in the light curve. The K2 survey will help determine the frequency of such
rotational modulations and will provide a sample large enough to study the kinds of stellar parameters
that are associated with magnetic fields.

Asteroseismology

The early-type pulsating stars include the beta Cep class (p-mode), slowly pulsating B stars (g-mode),
and periodically variable B- and A-type supergiants. These pulsations are important probes of stellar
interiors. The K2 sample will determine the incidence of pulsations and how multiple-mode beating
may play a role in the gas ejection processes in Be stars (Neiner & Mathis 2013, arXiv:1311.2261).



