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Kepler-36: A Pair of Planets with Neighboring Orbits and Dissimilar Densities
(Carter et al. 2012, Science 337, 556)
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Planet Transit Timing Variations
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Orbits Are

Kepler-36 A

M, =1.071+£0.043 M,
R,=1.626% 0.019 R,
Tesx = 5911 + 66 K

l"l'l

xtremely Close

Kepler-36 b

Mp= 4.3210.20 Mg
R,=1.48610.035 Rg
P=13.83989 d

Kepler-36 c

M, =7.8410.35 Mg
R,=3.67910.054 R4
P=16.23855d

‘ Parameters from:
\ Carter et al. (2012)

a_=0.1283+0.0016 AU 4 Deck et al. (2012)

a, =0.1153+0.0015 AU




Hill Stability of Photo-dynamical Model Solutions
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Lagrange Instability Eliminates some Solutions allowed
by Kepler Data, Refining Measured Parameters
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Kepler-36 b Mass Measured within 4.2%,

Radius Measured within 1.8%
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Kepler-36 b is Consistent with an Earth-like Composition
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Compositional Constraints on Kepler-36 c

0.13 —
Envelope composition

0.12F 30 x Solar H/He

0.11f M /I\/I —0106+0005

env

Solar H/He
T2 M /|v| = 0.077+0.004
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Main Take Away Points

* Kepler-36 b is the rocky exoplanet with the best constraints on its mass
and radius: its mass is known within 4.2%, while the radius is known to
1.8%

» Kepler-36 b’s mass and radius are consistent with an Earth-like
composition. An iron-enhanced Mercury-like composition is ruled out.

* In contrast, Kepler-36 c requires several percent of its mass in a
hydrogen-rich envelope.
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