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Transits Allow Us to
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VALIDATING THE EXOPLANETS

* Assess the probability that ¢ Palomar AO used to
a blended eclipsing binary  validate planets by
could be responsible for searching for (and not
the observed transit event  finding) blended stars
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VALIDATING THE EXOPLANETS
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"ALOMAR 20UC

infrared camera PHARO
mounted behind the P3K AO
system

* 25” FOV
* ~0.1” resolution at 2um
* Rmag < 15 mag

e 100+ nights and >1000 stars
observed since 2009
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KEPLER-37/B: THE SMALLEST EXOPLANET

« « ¢ €

Moon Kepler-37b  Mercury \ETES Kepler-37c¢ art FWHM ~0.1” (6 AU)
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VALIDATING THE EXOPLANETS
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STARS CAN HAVE STELLAR COMPANIONS

P Log (a) [AU] |
0.01 0.1 1 10’7 100 1000

- Raghavan et al. 2010

e Multiplicity fraction for
field stars is 40 — 50%

* Multiplicity fraction may
correlate with stellar mass

30

* Planet host stars may have -
different companion

distributions than the : SN

general field stars :i;x;':/ s T ]

L ] Z 1000 10000 -]

8 10

E ‘I_ogl(P) [years]

Palomar Jamboree 28 March 2019 9




PLANET RADII FROM TRANSIT DEPTHS

1.000

0.995 |

0.990 F

-0.10

28 March 2019 10




T, IT'S MORE COMPLICATED ...

Observed Transit Depth
True Transit Depth
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UNDERESTIMATE RADIUS FROM BLENDS
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IF THE PLANET ORBITS THE COMPANION ?
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KEPLER 907/: EARTH-SIZED PLANET

Assumed
Single Star

Kepler 907 1.31+/-0.06 Re
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KEPLER 907/: EARTH-SIZED PLANET TO MAYBE NOT

Assumed Orbits Orbits
Single Star Primary Star Secondary Star

Kepler 907 1.31+/-0.06 Re 1.6+/-0.1 Re 1.9+/-0.1 Re

P

0.5”

Hirsch, Ciardi et al. 2017; Furlan, Ciardi et al. 2017
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Fulton et al. 2017
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Fulton et al. 2017
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Fulton et al. 2017
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DENSITIES MUST ACCOUNT FOR COMPANIONS
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Furlan etal. 2017 Ma '
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DENSITIES MUST ACCOUNT FOR COMPANIONS
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SAMPLING THE COMPANION PERIOD DISTRIBUTION

Log (a) [AU]
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SAMPLING THE COMPANION PERIOD DISTRIBUTION

Log (a) [AU]
001 01 1 10 _100 1000

-2 -1

\
\

N Loteteted \ ]
AT > SIS S \\ _
N ia/Seeing-LImited a

N
~
~
~

+ 1000 il 10000 1

10

~
I

i Log (P) [years]

Palomar Jamboree 28 March 2019 22




SAMPLING THE COMPANION PERIOD DISTRIBUTION
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TESS Launched in 2018

* Transiting Exoplanet
Survey Satellite

* Designed to find

o

transiting planets around

[\

nearby stars
* Surveying the entire sky

* Order of magnitude
more planets than Kepler
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SUMMARY

* Palomar Critical to the Success of

Kepler/K2 — and_noW TESS
\“‘ ‘
* High resoild aging necessary

to validaté“ e transiting planets
and get accurate planet radii

* *100 refereed papers on
planets

* ~50 refereed papers on K2 planets
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