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What we knew 1n 1994

Planets form 1n disks

— Planets orbit in same direction as stellar spin, and in
same direction as other planets.

Giant planets have circular orbits

Giant planets reside near where they formed,
beyond the “iceline”

Giant planets have a ~10 Mg, , core surrounded
by a gaseous envelope




What We Expected




High-Precision Radial Velocities

-

95% of known exoplanets have been
discovered or confirmed by Doppler measurements
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28% of apparently single-planet systems
turn out to have additional planets

Wright et al. 2009
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Hot Jupiters:
A Problem and an Opportunity




The Problem of Forming
Hot Jupiters

The ““Ice Line”’

in situ formation unlikely




Figure courtesy of
Josh Winn
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The HATNet Planet Search

Hungarian-made Automated Telescope

Doppler measurements
needed to confirm transiting

planets
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HD 149026 b Jupiter

.| hydrogen and helium gas
| liquid metallic hydrogen
B heavy element core
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Planet-Star Flux Ratio
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Johnson, Winn, Narita et al. 2008

Relative flux

I
N
O

Radial velocity [m s7']
IIIIIIIIIIIIIIIII
Lo IS by g by gyl

I
N
O

-1
Time since midtransit [hours]




WASP-14 Johnson, Winn, Albrecht et al. 2009
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WASP-14 Spin—-Orbit Configuration
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WASP-14 Johnson, Winn, Albrecht et al. 2009
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Star/planet
contrast:

a lit match

10° to 10°
I Person holding




lighthouse
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Fomalhaut HR8799

Beta Pic




% of Stars with Planets
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% Stars with Planets

The Planet-Metallicity Correlation
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Fomalhaut HR8799

Beta Pic




What we know now

Planets are eccentric, orbit at all semimajor
axes, and have a wide range of masses

Planets have a wide variety of internal
structures

Some planets are misaligned

Multiplanet systems are common

Planets are more common around high-mass
and/or high-metallicity stars
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Thank You.
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