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Discovery methods



Pulsar Planets



Pulsar Planets are RARE



Extrasolar planets – Direct Imaging

Four planets around HR 8799



Extrasolar planets – Direct Imaging

Beta Pictoris b ROXs 42Bb 51 Eridani b

HD 100546

PDS70 Fomalhaut b



Contrast







Easier to find when young



Direct Imaging



Radial Velocity vs Time



Astrometry – Gaia 
It’s that simple…





Game Changer – The Kepler mission







New types of planets



Super-Earths 
are the most common type of planet



Orbital Properties: Eccentricity



Rossiter-McLaughlin effect



Inclination 
Shift at the radiative/convective transition



Physical Properties: Radius



Metallicity matters for giant planets

> 30 Mearth
< 30 Mearth
Full sample

Giant planet occurance



3-day pile-up



Brown Dwarf desert



Other icelines

CO iceline
TW Hya

H2CO iceline
DG Tau

C2O iceline
DM Tau



HL Tau



Minimum Mass Extrasolar Nebula



Minimum Mass Extrasolar Nebula



How do terrestrial and gas giant planets form? 

How can we understand their orbits: 
• in the Solar System?
• in extrasolar planetary systems? 

The hope is that this will inform questions such as: 
• how typical is the Solar System?
• how common are habitable planets? 

What we need to explain



Planet Formation

Solar System Constraints

Theory

Exoplanet Observations

Given initial conditions, 
putting pen to paper 

(plus computer simulations) 
goes a long way

Very detailed,
but only one system

Comprehensive statistics,
but limited scope of information




