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Masses, densities of 70 planets smaller than 4 RE

Weiss & Marcy 2014
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Lissauer+ 2013: 
“All Six Planets Known to Orbit Kepler-11 Have Ultra-Low Densities”
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Timed observations at predicted large RV changes 
based on Lissauer+ 2013 ephemerides

(July-September 2014)
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July-September 2014

We acquired 17 HIRES RVs of Kepler-11
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Test Scaling the Masses of all 6 Planets by Factor S
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RVs rule out mass scalings > 2x the TTV-determined masses 
with > 2-sigma confidence
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L-M Minimization with TTVFAST  
applied to TTVs + RVs: Ndata = 330, Chi^2 = 380
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Masses and densities are within +/-10% of Lissauer et al. 
2013 values

RV-constrained Kepler-11 Dynamical Parameters:
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RV measurements of Kepler-11 are 
consistent with ultra-low density planets

Weiss+ 2015 (in prep.)
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Kepler-138 c is low density.
Ultra-low density planets exist at small radii too!

Weiss+ 2015 (in prep.)

See K. Masuda’s Poster: Kepler-25
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Extras
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Masses, densities of planets smaller than 4 RE
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