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Abstract:  The history of stellar rotation and ac-

tivity impacts the evolution of planetary atmospheres 
and life.  Stellar rotation determines the strength of the 
intrinsic magnetic field and the resulting level of 
chromospheric activity.  Stellar magnetic activity re-
sults in significant high energy radiation as well as 
mass-loss adversely affecting atmospheres and bio-
spheres of planets in the habitable zone [1,2,3].  The 
evolution of rotation and activity in single stars and its 
potential impact on planets, has been extensively stud-
ied [4].  Less attention has been paid to the case of 
planets orbiting binaries. Binaries composed of low-
mass stars are especially interesting, since gravitational 
and magnetic interactions introduce novel phenomena 
sometimes having a positive effect on habitability, 
even as compared to the potential habitability of single 
stars [5]. 

We describe here a comprehensive model to con-
strain the evolution of rotation and activity of low-
mass stars in binaries.  We have used this model to 
predict the radiation and plasma environment of known 
planets around circumbinary Kepler systems [6].  We 
apply the model to all known circumbinary systems. In 
addition we present results for a set of selected binaries 
where no planets have been discovered so-far but 
whose properties seem to be well suited for the opera-
tion of the mechanism described in [5].  Other hypo-
thetical binary configurations, where several factors 
may converge to enhance habitable conditions with 
respect to the Solar System (binary habitable niches), 
have been also studied and are presented here.   

We compare the prediction of our stellar rotational 
evolutionary models against measured rotational rates 
of stars in those systems and attempt to constrain the 
free parameters of the model. 

The model presented here has been integrated in a 
computational tool, the BHM Calculator, BHMcalc, 
publicly available at http://bhmcalc.net.  BHMcalc is 
intended to allow the stellar astrophysics, planetary 
science, and astrobiology communities to explore the 
vast landscape of binary configurations and the envi-
ronment of planets in those systems.  We briefly de-
scribe the tool and show examples of its application for 
the purpose of this and other similar efforts. 
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Figure caption: Evolution of rotation for Kepler-47A 
and B as calculated with our model.  Dashed line 
shows the evolution of the rotational rate for the con-
vective envelope of the stars disregarding the effect of 
tidal interaction.  Solid line shows the evolution of 
rotation including tidal effects.  Error bars correspond 
to measurements of the rotational periods using radial 
velocity (cyan) and photometry (blue). 
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