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Strömgren b (467 nm)

Activity cycle timescale. The peculiar case of the Sun

Long-term (year to year) variability
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Activity cycle timescale. The peculiar case of the Sun

Long-term (year to year) variability
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The Sun

Is the Sun a Sun-like star?

Is something wrong with 
the stellar/solar data?

Witzke at al., in prep

from Lockwood et al. 2013



Kepler G dwarfs (5500-6000 K)

The Sun (VIRGO data, cycle 23)

Variability
from Basri et al. 2013

Timescales of stellar rotation



5500-6000 K
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5500-6000 K

KIC 1027740 Prot=26.7 dTeff=5751 KKIC 1027740

from McQuillan et al. 2013

Timescales of stellar rotation. The peculiar case of the Sun
The Sun should be compared to stars with near-solar rotational period

Talk by Nina Nemec



Surface magnetic field (SATIRE)

Granulation (MURaM)

27 days

11 years

Observations  
Model 

from Shapiro et al. 2017, Nature Astronomy 

Power spectrum of solar brightness variations



11 years

27 days faculae
spots

total

Frequency

Po
w

er

faculae spots
Power spectrum of solar brightness variations



The Sun vs. KIC 1027740

The Sun

from Amazo-Gomez et al., in prep.

KIC 1027740



All Kepler stars Kepler stars with known PROT

Selection effect

from McQuillan et al. 2013



All Kepler stars Kepler stars with known PROT

Selection effect

from McQuillan et al. 2013

KIC 1027740



What to do? I. Change the filter



I. Foreshortening;
II. centre-to-limb variations;

III. hide-and-seek effect;
IV. evolution of magnetic features;

V. distribution of magnetic features.
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Monte Carlo simulations of a star with Prot=30 days
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Paul m=9

Inflection point as a proxy for the rotational period

Monte Carlo simulations of stellar light curves



Inflection point as a proxy for the rotational period and more… 

Morlet m=6

Monte Carlo simulations of stellar light curves



Our method vs. other methods 

ACF LS

from Amazo-Gomez et al., in prep.



ACF

LSPS

Gradient

from Amazo-Gomez et al., in prep.



Solar minimum

Solar rotational period from SORCE/TIM

Solar maximum

ACF LS PS

ACF LS PS

Our method

Our method

from Amazo-Gomez et al., in prep.



Kepler Quarter

KIC 4914923

Kepler Quarter

Prot=16 d

from Amazo-Gomez et al., in prep.
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3D MHD simulations with MURaM 
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THANK YOU!


