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Sun spots today
(as seen by SOHO)




From the Sun to the stars

e Problem: Cannot resolve spots on distant stars

e But: Star spots cause (periodic) variability 1n stellar
lightcurves

e High-precision lightcurves from space telescopes:
MOST, CoRoT, Kepler, (PLATO)
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Stellar rotation
&
Chromospheric activity

* Spotted star Solar chromosphere

— (strong) magnetic fields

— Magnetic field heats the
chromosphere

— chromospheric emission

e Mount Wilson H-K project
(1980): Measured rotation
periods & chrom. activity

— Use Call H & K as
rotation indicator
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Measured rotation periods with Kepler
(so far...)

McQuillan et al. (2013a): 1570 (M dwarfs)
Nielsen et al. (2013): 12.151 stars
McQuillan et al. (2013b): 737 (KOIs)
Walkowicz & Basri (2013): 950 (KOIs)
Reinhold et al. (2013): 24.124 stars
McQuillan et al. (2014): 34.030 stars!!!

How can we use these periods?
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Problems...

e Calibration mostly for young FGK stars

e Old stars: The Sun (age known); ages for Mount Wilson
stars from activity-age relations

e Error sources:

— Different color & period ranges used for
calibration

— Differential rotation — PE+AP

— Stars are born with initial range of rotation
periods P,

— Kepler: No B-V colors (g-r colors used instead)



3.0

—
-
>
=
—
—~~
[0}
(@)
<
~
o
o

2.5

suoys 2dAy—-b6/9
UOIIDJIQI|DD ON

siois jo #










KIC 1161345
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Conclusions

Activity: Relations between chromospheric activity, stellar
age, and rotation period well established

— Kepler: no direct relation between amplitude and period
(or age)

Rotation: (Mean) rotation periods well known for thousands
of stars!

Ages: Gyrochronology provides reliable ages for young-mid
age field stars

— Problem: old stars (age > 2 Gyr)

Differential Rotation: Difficult to distinguish from spot
evolution; additional periods induce errors in gyro ages!
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