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CIRCUMBINARY LANETS




LET'S SEARCH CIRCUMBINARIES FROM THE GROUND

RVs are more efficient, however, problem with double-lined binaries
SB2Z: a noise floor of 15-20 m/s iIs found (Konacki+ 2009)
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°roblems solved by considering single-lined binaries (SB1).




PROOF-OF-CONCEPT: KEPLER-16B - VMAG = 12.5

PRECISION ON Kr 1S 1.5 M/Ss
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BRSO F-OF- CONCEPT: .KEPLER-16B - VMAGE

Parameters & units

YORBIT

KIMA

Doyle+(2011)

binary parameters

Puin day 41.077779(54)  41.077772(51)  41.079220(78)
Tobin  BID 8558.9640(44)  7573.098(47) -

Kipn m.s™! 13678.2(1.5) 13 673G ENE

€bin & 0.15989(11) 0.15994(10) 0.15944(62)
wpn  deg 263.661(40) 263.672(40) 263.464(27)
planet parameters

Py, day 228.3(1.8) 226.0(1.7) 228.776(37)
To.pl BID 8532.5(4.4) 7535(92) i

Bl mis= 12.8(1.5) 11.8(1.5) ~

epl = 0 (fixed) <0.21 0.0069(15)
wp  deg - 231(65) By
system parameters

y km.s™! -33.8137(69) -33.803(24) -32.769(35)
Gritier . LIS = Dig08E L= -

derived parameters

M, Mo 0.654(17)! 0.654(17)! 0.6897(35)
M, Mo 0.1963(31) 0.1964(31) 0.20255(66)
np) Mjyp 0.345(41) 0.313(39) 0.333(16)
Qbin AU 0.2207(18) 0.2208(18) 0.22431(35)
apl AU 0.6925(67) 0.6881(58) 0.7048(11)

Notes: 1 - adopted from Bender et al. (2012)
BEBOP: |ll: TRIAUD:STANDING ET AR
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PROOF-OF-CONCEPT: W

EN DO WE REACH DETECTION?
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PROOF-OF-CONCEPT: W

AT PRECISION DO WE HAVE?
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BFIR4DI® BINARIES ESCORTED BY ORBITING PLANETS

| 3 closed-orbit candidates + 3 open-orbit candidates
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BFIB4DI® BINARIES ESCORTED BY ORBITING PLANETS

| Rg)s%it'er—'l\/lcl:LaughI'in 'eﬁlfecit

a transiting circumbinary planet in our sample
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INNER PLANET IS < 1/ ME & WE IDENTIFY A 220D PLANET CANDIDATE
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HEADWAY TOWARDS SOLVING THE SB2 PROBLEM

HD210027
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HEADWAY TOWARDS SOLVING THE SB2 PROBLEM
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BERSSDETECTION OF A CIRCUMBINARY TRANSILMEROM THE GROUND

EBLM—-J0608-59 (UCAC4 153-007139) on UT 2021-04-26
ASTEP—ANTARCTICA (Rc, aper. radius= 9.2", exp. time=60 s)

1 | ] 1 ] ' ] | | ] 1 1 | ] | ] ] | 1 | ] || 1 | ] ] | ] 1 1 ] || 1 ' || l | ] | 1 | ] 1 | ] ] 1 ] ] 1 | ] 1 | ] I || | ] | | |
1.04 rel_flux_T1 (normalized, RMS=0.00225) rel_flux_T1 (normalized, bin size = 4, RMS=0.00131) T (:[;
— Flux Transit Model ([P=95.00],(Rp/R#)}*2=0.00430,0/Re=##*#i=89.6,Tc=2459331.000537,u1=0.30,u2=0.42) 1
- Total Comparison star Counts, ky /Pix 11, FWHM_T1 (arbitrary scaled and shifted) 4 m
- predicted depth = 5.00 ppt, duration = 5h 34 minutes 159
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NETS WITH PLATO
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PROBABILITY OF TRANSIT REACHES 100% FOR Al > 0.6°

B ECLIPSING BINARY SYSEFEMS:
| F <Y OU WA T @IN G E N @I E R
celestial

sphere

planet at
inclination

planet at “\
inclination §
extremum

.
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P ~ SIN Al FOR NON ECLIPSING BINARIES MARTIN & TRIAUD 2015



RECOMMENDATION FOR PLATO

Re-observe the Kepler field should find as many new
circumbinary planets as Kepler did.

Observe long stares better eclipse timing variations,
more transits (long orbital periods)

Observe long timespans more time for orbital precession

RECOMMENDATIONS

main mission: 2x 2-yr long stares (e.g. north (inc Keplers) & south)
extended mission: 2x 2yr long stares (go back to the same 2 fields)
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