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KOI-676

• K-type active star

•  Pstar ~ 12.3 days

• age ~350 Myrs (Barnes et al. 2007)

• 2 candidates with Neptune-like radii
Panagiotis Ioannidis Athens 09/09/2013Hel.A.S Conference 



Planetary Transits 

Panagiotis Ioannidis Athens 09/09/2013Hel.A.S Conference 



Planetary Transits 

• Transit duration D

Panagiotis Ioannidis Athens 09/09/2013Hel.A.S Conference 



Planetary Transits 

• Transit duration D

• !/Rstar

Panagiotis Ioannidis Athens 09/09/2013Hel.A.S Conference 



Planetary Transits 

• Transit duration D

• !/Rstar

• Rp/Rstar

Panagiotis Ioannidis Athens 09/09/2013Hel.A.S Conference 



Planetary Transits 

• Transit duration D

• !/Rstar

• Rp/Rstar

• Impact parameter b 
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Transit 
KOI-676.01
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Transit 
KOI-676.01

• P = 7.9725 ± 0.0014

• b = 0.861 ± 0.065

• D = 0.1371 ± 0.0199 days

• r/Rstar = 0.06 ± 3.07e-4
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Transit
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Transit
KOI-676.02

• P = 2.4532 ± 0.0007

• b = 0.931 ± 0.038

• D = 0.0857± 0.0232 days

• r/Rstar = 0.051 ± 1.085e-4
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• "b = 0.462 ± 0.038 g/cm3

• "c = 0.271 ± 0.004 g/cm3

• "o = 2.6 g/cm3

irregularities
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irregularities

What would cause such difference?

1. Third light assumption
2. Inflated star
3. Ellipticity of the orbits
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• 2 planets in 4:13 period ratio.

• Not close to mean motion resonance.

• No TTV expected.

TTV Analysis
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• For most configurations no observable TTV

• Eccentric orbits produce low freq variations

planet b variation

planet c variation
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values 
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3 planets scenario
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from this 3rd hypothetical planet
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3 planets scenario

• The planet b variations would be caused 
from this 3rd hypothetical planet AND the 
orbits are eccentric

planet b variation

planet c variation

stable
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values
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3rd Companion  

• P ~ 63 days
• Not observable as predicted from our 

model
• Massive enough to produce detectable 

RV
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Conclusions

• The orbits of both planets are eccentric, which 
confirmed with 2 different approaches 

• There is a third perturber, causing the totally 
uncorrelated  TTV
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Blend?

• Kepler target field 
fits

Examination for 
nearby variable 
stars

Examination for 
possible centroid 
displacement 
during transit

Spectrum
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Kepler data

• Retrieval from MAST archive for Kepler 
data

• Q9-Q12 

• SAP instead of PDC_SAP
• Long and short cadence data
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Transit Model Fit

• Mandel-Agol model fit 
• MCMC Analysis for errors 
• WAIT !!! Outer planet is highly affected 

by spots...
• Choose the less disturbed epochs closer 

to the highest flux
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