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KOI-13.01
Announced at Jan 2011 AAS (Rowe et al. 2011, in prep)

Porb = 1.76 days
Kp = 10 mag
A-type star
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Announced at Jan 2011 AAS (Rowe et al. 2011, in prep)
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Can we use the out-of-eclipses light curve to detect the planet ?
or,
Can we detect non-transiting KOI-13.01-like planets ?
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Photometric variability 
correlated with the orbit
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Photometric variability 
correlated with the orbit

• Beaming

• Tidal ellipsoidal deformation
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The (Relativistic) Beaming Effect
aka Doppler boosting
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• Relativistic aberration

• Doppler shift
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The (Relativistic) Beaming Effect
aka Doppler boosting

• Relativistic aberration

• Doppler shift

• Time dilation

Fν = Fν0[1 + (3− α)
vr

c
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α ≡ d log Fν

d log ν
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The (Relativistic) Beaming Effect
aka Doppler boosting

• Relativistic aberration

• Doppler shift

• Time dilation

Fν = Fν0[1 + (3− α)
vr

c
]

vr � c

α ≡ d log Fν

d log ν

Photometric variation following orbital motion
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Using Orbital Photometry for detection
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Using Orbital Photometry for detection

Problem: non-eclipsing system => Ephemeris not known 

The BEER algorithm (Faigler & Mazeh 2011, Faigler et al. 2011):

Two-step approach:
1. Fit double-harmonic model for each trial period:
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Detection of KOI-13.01 Using the Photometric Orbit 
Shporer et al. 2011
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Can we detect non-transiting KOI-13.01-like planets ?
• Ephemeris: P + T0

• Minimum mass: Mpsin(i)

Use KOI-13.01 as a test case:
• Cut out transit+occultation data
• Apply BEER approach

Detection of KOI-13.01 Using the Photometric Orbit 
Shporer et al. 2011
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Companion 
mass estimate:
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Fitted coefficients
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Fitted coefficients
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Sensitivity diagrams - M2 vs. Period
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Planet induced pulsation?

Like WASP-33 pulsations ?
• A-type host
• Porb =1.2 d
• Spin-orbit misaligned 
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...and we can do MUCH 
more with photometry 

with the Kepler 
Extended Mission
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