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(and Very Hot Jupiters)

Sara Seager (DTM), Gabriela Mallen-Ornelas (CfA)
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Transits — Requirements

= Detection
¢ Many Stars
»  Frequency ~1%, Transit Probability ~10%
¢ Accurate Photometry

»  Depth < 1%

¢ Lots of Observing Time

»  Strong aliasing effects
= Confirmation and Parameter Estimation
¢ Accurate Light Curves
»  Precision ~ 0.1%

¢ Follow-up
*  Spectroscopic

»  Radial Velocity



Transits — Flavors

\

Bright Targets /<14

* RV Follow-up Amenable to Follow-up
» All-Sky/Large FOV J [RV, Oblateness, Atmospheres,]

Rings, Moons, etc.

V=14

Not Amenable to Follow-up

Faint Targets

* Field Stars (Galactlc DISk) Primaries too faint for detailed
e (Clusters study => Masses, Radii, Periods only.

—> Statistics
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Radial Velocity Surveys Transit Surveys
~150 Planets Found 6 Planets Found (OGLE and TrES)
Pile-up at P ~ 3 days Discovered Very Hot Jupiters

Shortest Period P = 2.55 days



Radial Velocity Surveys vs. Transit Surveys

= Inconsistent?

s Selection effects:

6 19—5/3
NocRpP

= RV: VHJ/H) =0.07"",.

. ™: VHJ/HJ=0.25">

—-0.12

= RV and TR surveys consistent at ~ 1 sigma

= Relative Frequency of VHI] to HJ is ~10-20%



Planetary Radii
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What do we know about Hot Jupiters?

* One in ~100 FGK Stars has a HJ

* One in ~500-2000 FGK Stars has a VHJ
* Pile up at ~3 days?

* Typical radu1 ~ Jupiter radius
 HD209458b anomalously large

e Most HJ have massive cores?



(or, How to Find Planets with Microlensing)
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Radial Velocity: Next Generation Survey?

* ] m/s limit?

- hard

+ ground based, flexible,cheap, unlimited observing time, nearby stars (TPF)

Astrometry: SIM

* | pas limit

- space-based, very expensive, hard to confirm

+ flexible, nearby stars (TPF)

Transits: Kepler

- spaced-based, expensive, distant stars, very difficult to confirm
+habitable, simple

Microlensing: MPF, Ground Based?

-expensive, distant stars, impossible(?) to confirm
+very low mass planets, robust statistics, many detections

Direct: TPF, Darwin



Earth-mass planet sensitivities I

N(>S/N)
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(Gould, Gaudi, & Han 2004)

Comparison with other
methods

*SIM: P=3yr, 2000 hours over 5
years, 6=1pas.

*Kepler: Habitable zone, Kepler
parameters

*RV: P=0.5yr, four dedicated 2m
telescopes, 60,000 hrs, c=1m/s

*Microlensing: a=2.5AU

What S/N threshold?
Conventionally: S/N ~ 8

Realistic: S/N ~25

Optimization



Earth-mass planet sensitivities I EOUTEL RO OO
methods, cont.
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