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    During its primary mission, Kepler detected 19 pulsating subdwarf B (sdB) stars, none of which 

were known to pulsate previously.  What we discovered from those observations (15+ papers) has 

transformed our knowledge of these important compact objects:

i) We learned that they have asymptotic g-modes, which is useful for mode identifications and 

contrary to structure models, indicating their interior structure is less stratified than predicted.

ii) We detected frequency multiplets, which also identify modes, provide the rotation period of the 

star, and the inclination of the pulsation geometry. 

iii) Discovered rotation periods have been long (25-100 days), even for stars in close binaries, which 

was a surprising result and explains why frequency multiplets are rarely observed from the ground.

iv) Similar period spacings were found in red clump stars, indicating that sdB stars do represent the 

cores of most horizontal branch stars, but without the complexities of thick H envelopes. 

v) Two stars which differ substantially from the other 17 in unique ways: One is a stochastic pulsator 

(Østensen et al. 2014, A&A, 564L, 14) and one clearly shows a mode trapping sequence (Østensen et 

al. 2014, in press). We have no idea what fraction of sdB pulsators show these properties.

The period spacings and tens of identified modes will allow tight constraints on structure models, on a 

per-star basis.  Kepler observations now over-constrain models, so these data have great potential.

    So what can we expect to learn from K2? Firstly, each Kepler-observed sdB star has shown 

some slightly different or unique features. It is suspected that these are caused by differing age, 

composition, and/or core/envelope mass, though these are currently unknown. This indicates that we do 

not have enough stars to fill in the differences. Yes, what we have is useful, but more will certainly aid in 

filling in the evolutionary/mass details of He-burning cores. Secondly, there has been a longstanding 

observation that hotter horizontal branch stars rotate faster than cool ones (e.g. Peterson, Rood, & Crocker 

1995, ApJ, 453). We do not find this result for sdB stars, which are extremely hot horizontal-branch stars.  

One of the most exciting discoveries from K1 is that sdB stars, even in 0.5 day binaries are slowly 

rotating  (e.g. Pablo et al. 2012, MNRAS 422; Reed et al. 2014, MNRAS, 440). Using stars in and out of 

binaries, rotation will be extremely useful for learning how angular momentum has coupled to the 

envelope (e.g. Kawaler & Hostler 2005, ApJ, 621) and how it has been affected by the mass loss which 

produced the thin envelope (e.g. Han et al. 2003, MNRAS, 341, 669). Indeed, to understand sdB stars 

properly we must do good asteroseismology for at least four groups; short-period sdB binaries with 

white-dwarf companions (formed by common -envelope ejection or CEE) , short-period binaries with 

M-dwarf companions (also CEE), long-period binaries with G/F-type companions (stable Roche lobe 

overflow) and putatively single sdB stars (white-dwarf mergers or CEE from a planetary companion). 

The current sample of 19 Kepler g-mode pulsators barely covers the parameter space but demonstrates 

that Kepler data for even a single quarter can provide outstanding results. 

    We are proposing 5 sdB stars in Fields 2 & 3. Effort has been made to obtain spectroscopic 

follow-up observations since the K2 announcement to ensure they are in the proper range for pulsations to 

be excited. None of them are currently known to pulsate, but our detection rate with Kepler is roughly 80%, 

so there is a high probability for success.  Detecting binaries could provide useful information, such as the 

K2-observed star EQ Psc (Jeffery et al. 2014, in press), which is the longest-period reflection-effect 

sdB+dM binary, with implications for understanding common-envelope ejection mechanisms.

Kepler is and will be the only  space based observatory that can go deep enough to do compact 

objects. Kepler is the only facility able to observe these stars and none are planned in the future. K2 enables 

us to do science which is otherwise off-limits. In addition, the KIC selected against sdB+MS binaries. EPIC 

makes no such distinction, so there is potential for exploring new binaries with this unique instrument. As 

many of these stars are hybrid pulsators, SC data are particularly required to examine differential radial 

rotation, as indicated for KIC 3527751 (Foster & Reed, 2014, ASP Conf. Ser. 481, in press).


