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Circumbinary planets — P-type

Planets In binaries — S-type

Stellar obliquity vs orprtal orientation — Rossiter-MclLaughlin

Short-period but cool — volatile-rich planets in M dwarts
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CORE ACCRETION IS LESS EFFICIENT

blanetesimal accretion possible It > 50 binary orbital periods

Y o2 W o Ve
= —— e Wi oo
dt D P2

Meschiart 2012 a&b, Paardekooper+ 2012, Rafikov+ 201 3




CORE ACCRETION IS LESS EFFICIENT

blanetesimal accretion possible it > 50 binary orbital periods

N o 2a:d T @ Ves
— T — i Wi —
dt 2 P2

form far migrate
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CORE ACCRETION IS LESS EFFICIENT

blanetesimal accretion possible It > 50 binary orbital periods

S so20db  H o Ves
— T — ] Wi ==
dt 4 P2

form far migrate

TRACKERS OF DISC-DRIVEN MIGRATION

More massive planets are expected further out (Pierens & Nelson 2008)

The orbital parameters consistent with low h/r and low alpha discs
(Pierens & Nelson 201 3, Penzlin, Kley & Nelson 2020)

see also Kley & Haghighipour 20 |4



CORE ACCRETION IS LESS EFFICIENT

dlanetesimal accretion

am
dt 2

bossible It > 50 binary orbrtal periods
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BINARITY AFFECTS OCCURENCE RATES

log (binary semi-major axis) (AU)
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for ¢, < 50 AU, planet occurence rates decrease by factor 3 (Kraus+ 2016)
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CIRCUMBINARY GAS-GIANT OCCURRENCE

R > O R B 5 days

NO CIRCUMBINARY PLANETS WHERE P, < 7days

Assuming coplanarity (Ai = 0° £ 0%

*
Armstrong et al. 204 ~9.67.(P< B0k ys)
Martin & Triaud 201 4; < | O years)*

SINGLE SUN-LIKE STARS:

Mayor+ 201 | s | Oyearsy
ol i )

Santerne+ 2016 4.67% (P< 400 d)
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LARGE SOLID ANGLE

ORBITAL INCLINATION
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EFFECT OF MUTUAL INCLINATION
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G MBINARY PLANETS. ARE OVER-REPRESENIT E D

Planet radius (Earth radii)

Stars Brighter than J=10

-
o

Predicted TESS Yield

Known Planets, May 2014 -

-
@ e Sub-Neptunes

O
L - - _O:._ _:_‘._:"3_..’_0_'_. _____ ._ -
o o & ° ® Earth-sized
e ° ® .b O —
@
||||||I ] ] ||||||| £ 1 |||||l| ] ]
1 10 100
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Projected results by TESS
very few temperate planets

Compared to the natural frec

uency

of eclipsing binaries, circumb

nary

planets are over-represented.

RICKERE 201 4
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THE BEBOP SURVEY: results, so far

BINARIES ESCORTED BY ORBITING PLANETS

TALK BY ADAMSON
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THE BEBOP SURVEY: preliminary results

BINARIES ESCORTED BY ORBITING PLANETS

Occurrence rate
Correcting for com

Physical properties

TALK BY ADAMSON

bleteness, ~ |29 of binaries have a gas giant

CONSISTENT 64;=0°, CONSISTENT WITH LOW H/R

Circumbinary planets > 3 My, are 5 X rarer than for single stars

WITNRSSING THE EiE S Rl e et e F A O /D ACCRETION? SIOWER GRS A & £l

Puzzling result

RV and transit circumbinary planet
Solution! Exoplanets with low masses and large radii

IS THIS A FOSSIL "HEE (1 EORNATION BEEVOIID THE SNOW LN ES

27
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bulation are ¢

fferent.



AR POLAR CIRCUMBINARY DISC: HD28800
outer pair is about to be eclipsed by the disc during 2026-2/!
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B AR ECCENTRIC ORBIT: 2M 15 @6

24 ALsO, TALK BY

Ia

slalale

dle, oblic

B

- 2M1510B

2M1510 A

2M1510P

drties and orbital inclinations to be measured!

two other similar objects: VHS 1256 and Delorme- |

POON

TRIAUD+ 2020; BAYCROFT+ 2025; BAYCROFT, SMALLWOOD & [RIA L .—
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SN CE RELATED TO HOT JUPITERS

They tend to have lower masses (amplified by transit method)
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SN CE RELATED TO HOT JUPITERS
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beak around 3 days (consistent with circularisation)




YN CE REEKATED TO HOT JUPITERS

There 1s a peak around 3 days (consistent with circularisation)
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YN CE REEKATED TO HOT JUPITERS

VWarm Juaiters (> \O cays for so\ar tyae stars) have comaanions
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o
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Occurrence rates of giant planets
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SN CE RELATED TO HOT JUPITERS
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IEENCE RELATED TO

They tend to have lower masses (amplified by transit method)

iheie [ a peak around 3

Warm Jupiters have com

The orbit of many hot Ju

HOT JUPITERS

days (consistent with circularisation)

DaNIoNs, Many are eccentric

TALK BY MORGAN

diters 1S misaligned to the stellar axis

Systems In tight configurations break linearly with log time.

Anecdotally, many transiting gas giants are in pairs, and show [ ['Vs

5

TALK BY GUILLOT



YN CE REEKATED TO HOT JUPITERS

Systems In tight configurations break linearly with log time.
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YN CE REEKATED TO HOT JUPITERS

Systems In tight configurations break linearly with log time.
1.0
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SN CE RELATED TO HOT JUPITERS

| think hot Juprters are former, broken pairs of warm Jupiters
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HOW TO TEST THIS SCENARIO? Answer at 51 Peg 40th?

Orbrtal inclinations for long-perioc

TALKS BY SAHLMANN, SMITH, MIRELES, ULMER-MOLL

oas glants (RM, or Gaia)

Rossiter-Mclaughlin measurements for young planets

Improved statistics on the occurrence of gas giants

TALKS BY HEBRARD, OSBORN, WEISS, ULMER-MoLL, GUILLOT + GAIA SESSION

Studying volatile-rich

dlanets In low mass stars

SESSION ON M DWARFS HOSTING GIANTS

Occurrence rate as a function of time

TALK BY SCHMIDT

Composition of hot Juprters shoulc

Checking the Incic

£

ence of gas glant

be similar to warm |Ju

Yails

dIters

TALK BY BIRKBY, GUILLOT

barticularly at long
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GAIA'S ORBITAL INCLINATIONS

Mutual inclinations, some intriguing clues
how regular? mixing transit & Gaia for inner vs outer systems

POSTER BY BOURRIER & 2 SESSIONS ON GAIA DATA

r Men has an inner transiting planet, and outer Inclined giant
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MANGOS, GEMS & TOI-647388B

MANGOs & GEMs: two ¢
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SESSION ON M DWARFS HOSTING GIANTS

Is the 3d peak the same! the period valley? eccentricity? atmosphere?
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mass/ stellar obliquity? atmospheric composition? p/anet near MIMR?
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COLOUR-MAGNITUDE DIAGRAMS
lo compare hot Jupiters to Brown Dwarfs and directly imaged planets
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BEBOP - PHASE |: PRELIMINARY RESULTS

BINARIES ESCORTED BY ORBITING PLANETS
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—— stability envelope: 1/(1-e)
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BEBOP - PHASE |: PRELIMINARY RESULTS

BINARIES ESCORTED BY ORBITING PLANETS

Orbital distance ratio

Transit

ETV

RV Detections
RV_Candidates
Transit+RV
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FOR Al WG

AN IMPROVED PROBABILITY OF TRANSIT
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FOR Al = 0 &6

AN IMPROVED PROBABILITY OF TRANSIT
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FOR Al 065

AN IMPROVED PROBABILITY OF TRANSIT
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