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The Kepler mission has uncovered a rich dynamical class of planets, circumbinary
planets (CBPs), with Kepler-16b [Doyle et al. 2011], Kepler-34b & 35b [Welsh et al. o i\ _—
2012], and Kepler-47b & 47c [Orosz et al. 2012] as the most notable examples. g N R et et et
Among this class, a few common features persist that may have implications for | '
planetary formation within these systems. Specifically, the discovered CBPs have
host binaries with orbital periods within 7-40 days and a planetary body orbiting
near the inner stability boundary. No CBPs have yet been announced in orbit about
contact binaries. The discovery of a CBP hosted by a contact binary will represent a
new class of objects with a rich dynamical past and possibly present. We present
the preliminary findings of our planet search within this subset of the Kepler data.
The future goals for our investigation will also be discussed.

D.g? 1 1 1 1
—8.065 —0.060 —0.055 —0.050 —0.045 —0.040

Planet phase

—-0.4 —D 2 0.4 —0.4 —0 2 0.4

Bmary phase Bmary phase

Method Preliminarvy'Results

Detrended LC Residual LC BLS residual spectrum Residual folded LC

0.009 = : : . . . 0.0050 12:98e—1 . , . . . . . . : : : 0.0050 12:98e—1

349.610718937 ppm

g Ay, '
e, e best period
0.008 | o2 RN . 0.0045} - 1 0.000020 | . 0.0045F
A e best period = 287.502440427
N TR 5 e Yoy : bls depth = 349.610718937 ppm
0.007] . 4 B ] 0.0040 - 1 power = 1.86607634911e-05 0.0040

0.0035}

0.006 | 0.000015 |

0.0030+ "
|
|
||

. . ' . . L8
e a o . " o g
0.0025[7F ¥ 0" L, s 2
;0, . . ' ‘.‘ L

g A L 3 . )
. ik £ 5 e * . . ) . . -
" A e . il o 2 4 . S " M R T T *
- g ’ . - o, T fer el - - T sy g vt e T
. 1 * . L M C . PO T L LN A T ! =
ry A -1 N . w' T akt, FIvuoen e LT ISR T PR I
3 - ¥ ot . 3 - -':‘a."? sELT ' B 24 e ivguy MEE !:_ = oo i L 2 ey P e
; 8 o b v el - 4 a rars -t & A 3
3 g , . v o
- L . - fprate 1
£ ¥ : v ! | i |
i ¥ 3 & X, 1 ; |
b T " . . T
. i " ' 1
, & ¥ % ] L | 0.000010 |- Hitl
g 1l iy o
P 5 18 X
s e, by Y x5 - .
| Y A E g | 1]
. 2. B ray, .2 : ) i
L 1) - s - M, :
g A o cu by LI " ~ Lk n
b e R LT Y L] o = Y o AN : 2 e
I, AN N el o bt 8 Lol BT YT “: : o .I"". e g S L :‘.",’.i ; g .
e e - b TH L LR A . - LI ) - I Te%t e R ¢ - |
3 - - - ;! it i ¥ ] 1=  *
A i 4 . . .
o MY i
- . &k e,
1 1 L L L 1 1 L L L

i Ty . _.-_" *
0.0020 pss &

et 2 NAT o WL L M BN e T
0.0015 M ts T * Rl A
- _.'. . £ P : -
‘

0.0010 -

Median
Filter

i Y 0.0007 | ]

ik b i _ : -12647.2218631 ppm
¢ af W o e ] 110} 1 o perod 1.10+ "

! i AN Y : best period = 221.996701763 \

0.000005

0.0005
—0.015

1000 1200 1400 0 —0.010 —0.005 0.000 0.005 0.010

1600 0.015

0.0006 L bls depth = -12647.2218631 ppm
| power = 0.000614097163862

Residual
Model

] % 1 ver thy BES ' 1 i & ) FAr & li | A i“i I |
. . IE:III Ill:i':l' IIII' [l R
Detrend ; ' . “ . | L] - o AT Y

0.95

—0.015 —0.010 —0.005 0.000 0.005 0.010 0.015

800 1000 1200 1400

ﬁ . . — . — : 1.020 . . . — . 000045 , , , , , , _ 1.020 . . A o
* s L ;
. B ) . .
ko Ry +'¥ : — : 1

best
1.015
0.00040 - best period = 340.243517146 .

bls depth = 6406.29442605 ppm
power = 0.000384136043451

1600

BLS
Search

1o10f -,

0.00035

Tat gt
1.005F "', % = % e

0.00030 |

1.000 ¢ pniiiie F &G
0.00025 :

0.995 ,—‘:';: 5 AN L S R A &

betes * .: : ¥ 04

0.00020 2 .

0.990f °
0.00015
0.985|
0.00010

X ] | | 1 1 0.980 I I ] ] I | ] I | | | | 0.980 ! L . . L
4 " -0.6 —-0.4 —-0.2 0.0 0.2 0.4 0.6 200 400 600 800 1000 1200 1400 1600 0 50 100 150 200 250 300 350 —0.015 —0.010 —0.005 0.000 0.005 0.010 0.015

Period (days) Planet phase

Binary phase Time (days)

References

*Doyle, L. R., et al., 2011, Science, 333, 1602 *No Detections yet
*Foreman-Mackey, D. "Kplr." Kplr. GitHub Inc., 29 Aug. 2013. Web. Problems
*Kovacs, G., Zucker, S., & Mazeh, T. 2002, A&A, 391, 369

*Matijevi¢, G., et al. 2012, AJ, 143, 123 *Noise (long cadence sampling, stellar pulsations, etc.)

*Prsa, A., etal. 2011, AJ, 141, 83 *Variations in morphology between contact, semi-detached, and detached binaries

*Orosz J. A., et al. 2012b, Science, 337, 1511 : : :
“Welsh, W. F., et al., 2012, Nature, 481, 475 *Improvements in the Binary model are expected to allow for detections




