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OGLE planet candidates, ¢.2004

Unsuitable for follow-up Stellar Binaries

No RVs at km/s level

Early spectral type
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OGLE planet candidates, ¢.2004

Unsuitable for follow-up Stellar Binaries

No RVs at km/s level

Early spectral type



Follow-up observations for
transit follow-up & confirmation

e Follow-up photometry, possibly in multiple filters \
* |s depth color-dependent?

 Reconnaissance spectroscopy to characterize host star
e |sita giant” Rapid rotator? Vetting

« Medium-precision (~km/s) RVs observations
e |s it an eclipsing binary”? Brown dwarf?

* High-resolution imaging

e |s there another star (or stars) in the aperture? /

e High-precision radial velocity
« Measure the mass of the planet? &= Confirmation!
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TRES-1Db

Alonso+ (2004)

e V=114
* [ollow-up observations:
* H-and K- band AO imaging
* Medium-resolution spectroscopy (7 epochs)

* Multi-color transit photometry (3 facilities, 7 filters)
* Keck/HIRES RV spectroscopy (8 epochs)

 80% false positive rate for this survey
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Kepler-10 system First K2 validations
e b confirmed by RVs
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announced Fressin+ corroborate validations
low FP rate \
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|
Kepler-9 system validation procedure

» b,c confirmed by TTVs Kepler—22b

e d validated with BLENDER * First Kepler habitable-zone planet
* validated with BLENDER
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“KeplEg22b TS . .

Boruckl et al: (2011)

. Imagmg from 3 dlfferent fac
(seeing-limited, speckle, AO)
» Keck/HIRES spectroscopy at 17 epochs
.+ 17 hours of Warm Spitzer observation to
measure.transit color dependence
« BLENDER analysis




Follow-up observations for
transit follow-up & confirmation

e Follow-up photometry, possibly in multiple filters \
* |s depth color-dependent?

 Reconnaissance spectroscopy to characterize host star
e |sita giant” Rapid rotator? Vetting

« Medium-precision (~km/s) RVs observations
e |s it an eclipsing binary”? Brown dwarf?

* High-resolution imaging

e |s there another star (or stars) in the aperture? /

e High-precision radial velocity
« Measure the mass of the planet? &= Confirmation!



Follow-up observations for
transit follow-up & validation

« Follow-up photometry, possibly in multiple filters \
 |s depth color-dependent?

 Reconnaissance spectroscopy to characterize host star
e |sita giant” Rapid rotator?

« Medium-precision (~km/s) RVs observations
e |s it an eclipsing binary”? Brown dwarf?

* High-resolution imaging

e |s there another star (or stars) in the aperture? /

Vetting

o High= gion radial v '
easure the mass 0 £? Confirmation’

Probabilistic arguments

44— \/glidation!
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Kepler-10 system First K2 validations
e b confirmed by RVs
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* isochrones and vespa
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Kepler Candidates

From the DR24 Catalog (2015)

Previously confirmed/validaled
(984)

More likely imposter
(707)

Newly validated
(1,284)

More likely planet
(1,327)




Exoplanet Discoveries Through the Years

As of May 10, 2016
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Known Transiting Planets by Size

As of May 10, 2016
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Kepler-10 system First K2 validations
e b confirmed by RVs

. ¢ validated with BLENDER * 17 planets
* isochrones and vespa
TDM & JOhnSOn introduced/released
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https://twitter.com/JabariJYoung/status/731196713659027457
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Follow-up observations for
transit follow-up & validation

« Follow-up photometry, possibly in multiple filters \
 |s depth color-dependent?

 Reconnaissance spectroscopy to characterize host star
e |sita giant” Rapid rotator?

« Medium-precision (~km/s) RVs observations
e |s it an eclipsing binary”? Brown dwarf?

* High-resolution imaging

e |s there another star (or stars) in the aperture? /

Vetting

o High= gion radial v '
easure the mass 0 £? Confirmation’

Probabilistic arguments

44— \/glidation!



AR 4D W W . N\ 7/ \ VWV F
\_/ / VV AN U N vV O \_/ \_/

arsH-feHew-a-& validation

Follow-up photometry, possibly in multiple fil#€rs

o I&gepth color-dependent?

Reconnais®gnce spectroscopy#O characterize host star
e |5 it a giant? Rwgid rgsdior? Vetting
Medium-precision#~kmpsy RVs observations
o s it an ggMpsing binary”? Breyn dwart?

Highs#€solution imaging

* |s there another star (or stars) in the aperswye? /

Validation!

High=mmeeigion radial velga

ViEd

- A U U —

T NP

Probabilistic arguments



