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® A transiting system would bolster our detection

confidence and precisely constrain the planetary
properties

(e.g., Schneider & Chevreton 1990; Schneider 1994,
Schneider & Doyle 1995; Deeg, Doyle et al. 1998; Ofir 2008)
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Kepler-16: A Transiting
Circumbinary Planet
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® From the light curve fit (with dynamics)
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® From the light curve fit (with dynamics)

® All Mass ratios (to ~0.1% stars, 5% planet)
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® From the light curve fit (with dynamics)
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® All Radii Ratios (to <1%)
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® From the light curve fit (with dynamics)
® All Mass ratios (to ~0.1% stars, 5% planet)
® All Radii Ratios (to <I|%)

® Mean Stellar Density of Primary (to ~1%)
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Kepler_ 1 6 credit: J. Carter.

Kepler Perspective Stellar Binary

Face On Radii x50

Planet b

0.95

0.90

Relative Flux

0.85 *» Kepler Dato

-36.6 -364 -362 -360 -358 -356  —35.4
Time (BJD — 2,455,000)

Tuesday, February 7, 2012



Kepler-16:Accurate Masses and Radii

Parameter

Value and Uncertainty

Star A

Mass, M4 (M)

Radius, R4 (Rp)

Mean Density, p4 (g cm )
Surface Gravity, logg (cgs)
Effective Temperature, T.¢ (K)
Metallicity, [m/H]

10.0035
0.6897 0034
10.0013
10.017
3.563 15016

+0.0017
4.65277 50016

4450 £ 150
—0.3£0.2

Star B

Mass, Mg (M)
Radius, Rp (R)
Mean Density, pg (g cm™>)
Surface Gravity, log gg (cgs)

+0.00066
0.202557 5" 00065

+0.00059
0.226237 5 50053

+0.13
24.69 7 15

+0.0014
5.0358 75 0017

Planet b

Mass, M}, (Myypiter)
Radius, Ry (Rjyupiter)
Mean Density, pp, (g cm_3)
Surface Gravity, g5 (m s_z)

+0.016

0.333" 5016
+0.0026
0.7538 90023

+0.047
0.964" 446

+0.70
14.527 5 ¢9
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Kepler-16:Accurate Masses and Radii

0.50%
0.20%

0.33%
0.26%

Parameter

Value and Uncertainty

Mass, M4 (M)

Radius, R4 (Rp)

Vliean Density, ps (g cm -
Surface Gravity, logg (cgs)
Effective Temperature, T.¢ (K)
Metallicity, [m/H]

10.0035
0.6897 0034
10.0013

203 5016
4+0.0017
4'6527—0.0016
44504150
—0.3+0.2

Mass, Mg (M)
Radius, Rp (R)

Surface Gravity, log gg (cgs)

+0.00066
+0.00059
0.226237 5 50053

—0.15
40.0014

Planet b

Mass, M}, (Myypiter)
Radius, Ry (Rjyupiter)
Mean Density, pp, (g cm_3)
Surface Gravity, g5 (m s_z)

0.33310-019
0.7538190053
0.964 1007
14.5270 7
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Kepler-16:Accurate Masses and Radii

Parameter Value and Uncertainty

0.50%| Mass, M4 (M) 0.6897 10003

0.20%| Radius, R4 (Ro) 0.6489 0013
Vlean Density, pg (g cm D0 _:1
Surface Gravity, log g4 (cgs) 4-6527J_r8:88¥
Effective Temperature, T.¢ (K) 4450 £+ 150
Metallicity, [m/H] —0.340.2

0.33% Mass, Mg (M) 0.20255J_r8:88822
0.26%| Radius, Rg (R>) 0.22623 1000027

VIean Density, pg (g cm - -_:15
Surface Gravity, log gg (cgs) 5.0358418:88%‘7L
o .
4.8o d Mass, M, (MJupiter) 0’333t8.8%g
0034 d Radius, Rb (RJupiter) 0'75381_8:88%3

Surface Gravity, g, (m s~2)
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