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Ioannidis et al. 2014

Kepler 210: An active star with at least two planets
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Outline

1. Starspots and light curves 

2. Starspots and transiting planets

3. Starspots and TTVs

• Single transit

• Series of transits 

4. Summary
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Starspots and Light curves

SDO 23/10/2014 HMI Intesitygram



Panagiotis Ioannidis Thessaloniki 02/07/201512th Conference of Hel.A.S.

Starspots and Light curves
Kepler like light curve of an active star
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Starspots and Light curves
A Transiting planet and the spot-crossing (s-c) event
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Starspots and TTVs
Measuring TTVs for various positions of the s-c event



Panagiotis Ioannidis Thessaloniki 02/07/201512th Conference of Hel.A.S.

Starspots and TTVs
TTV signature difference with Teff

Barros et al 2013
Oshagh et al 2013

Ioannidis et al

d =
Ftr,sp

F0,sp
= 1 �

fpl
⇥
1� dfpl

�
1� t4sp

�⇤

1� fsp(1� t4sp)



Panagiotis Ioannidis Thessaloniki 02/07/201512th Conference of Hel.A.S.

Starspots and TTVs
TTV signature difference with Teff
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Starspots and TTVs

➡ Size / TSNR

• Shape

• Transit duration

• Impact factor b

• Stellar temperature

Single Transit
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Starspots and TTVs

➡ FAP vs TSNR

• O-C Periods

• O-C Amplitudes

Consequent Transits 
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Starspots and TTVs
Mazeh et al 2013

Kepler-210
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Summary

• Activity (spots) can affect the measurement of 
TTVs of planets

• It is related to the transit duration and TSNR 

• It is less dependent from the impact factor and 
the Teff of the star 

• The fake TTVs are not accompanied by relative 
errors

• There is a limit between 1 to 4 mins over which 
the spots can only disturb and not totally fake 
TTVs 
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Starspots and TTVs

Barros et al 2013
Oshagh et al 2013

Ioannidis et al
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Starspots and TTVs


