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Abstract. For the last few decades the investigation of stellar magnetic activity has been
conducted through spectroscopic and spectropolarimetric surveys. This led not only to
the detection of magnetic cycles in other stars but also to variable and magnetic activity.
For the Sun, the magnetic activity is described as the interaction between convection,
rotation, and magnetic field. To study magnetic activity of solar-like stars we need to have
the knowledge of the surface rotation period, the properties of magnetic activity, and the
structure of the stars. We present the results obtained from the studies of Kepler solar-
like targets in terms of rotation periods, magnetic activity proxies and magnetic activity
cycles detected. We can then combine this information with asteroseismic studies to have
a broader picture of stellar magnetic activity.

1 Introduction

The Kepler mission has observed more than around 200,000 stars. Recently, a new catalog of the
Kepler star properties was released for 197,096 targets observed providing for instance surface grav-
ity, effective temperature, radius, but also distance and extinction ([1]). This catalog was based on
isochrone fitting using inputs from asteroseismology, spectroscopy, photometry along with a Bayesian
method. While all these properties are provided on the exoplanet archive, they have been used by the
latest planet transit search pipeline to characterize all the planets and planet candidates discovered by
the mission, in particular the ones in the habitability zone of the host star. However, stellar magnetic
activity is not taken into account in the habitability zone. Indeed, the magnetic activity of the host
stars could wipe away the atmosphere of the planet. The study of magnetic activity of solar-like stars
also allows us to have a better understanding of the magnetic activity of the Sun.

2 Analyzing photometric data

1. Rotation and magnetic activity of solar-like pulsating stars: Different methods can be used
to measure surface rotation periods (Py): periodogram, time-frequency analysis (wavelets;
e.g., [2]) as shown in Figure 1, and auto-correlation function (ACF; e.g., [3]).
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We define a photometric magnetic activity index, <Sph>. We compute the standard deviation
of subseries of length 5 X P, that gives Sph(¢?) ([4]). Its mean value provides the <Sph> index.

We analyzed 540 stars showing solar-like oscillations observed by Kepler ([5]). We obtained a
reliable rotation period for 310 stars using the light curves calibrated by [6]. We found that hot
stars rotate faster and the photospheric magnetic activity of the pulsating solar-like stars is com-
patible with the solar magnetic activity during the full cycle, which is also the case for 18 solar
analogs in the sample ([7]). This also allowed us to study gyrochronology relationships ([8]).
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Figure 1. Wavelet analysis of the Kepler target KIC 3733735. Upper panel: wavelet power spectrum resulting
from the correlation between the time series and a mother wavelet that we slide along time (x-axis) and change
the period (y-axis). Red and white areas correspond to higher power. Bottom panel: projection of the wavelet
power spectrum on the x-axis showing the change in the magnetic activity with time.

2. Magnetic Activity Cycles: Time-frequency analysis allows us to study possible magnetic ac-
tivity cycles ([9]). Figure 1 shows an example of a cycle observed for an F-type star.

Acoustic modes are also known to be affected by magnetic activity ([10]). During maximum
activity the amplitudes of the modes decrease while the frequencies increase. This has been
observed on the Sun and a few solar-like stars targeted by CoRoT and Kepler (e.g., [11, 12]).
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