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Milky Way Over Crater Lake with Airglow - John H. Moore - APOD

http://johnhmoore.com/about.html


Pulsar PSR B1257+12

NASA/JPL-Caltech/R. Hurt (SSC)

Wolszczan & Frail

http://en.wikipedia.org/wiki/Aleksander_Wolszczan
http://en.wikipedia.org/wiki/Dale_Frail


51 Pegasi b



http://xkcd.com/1071/

Now 1050!

http://xkcd.com/1071/




HD 95086 b VLT - ESO
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Can you find the	

exoplanet?



CNES/Ill. D. Ducros.

NASA/Ames/JPL-Caltech

CoRoT

Kepler

Super Wasp



E-ELT/ European Southern Observatory







How do we find them?

• Wink	


• Blip	


• Wobble

Transit method

Microlensing method

Radial velocity method



Transit method
(winks)



Transit method
(winks)



Transit method

• Faint planet passes in front of a bright star	


• Star’s light dims	


• Finds big planets (large diameter)

(winks)



Microlensing
(blips)



Gravitational Lens

Telescope	

on Earth
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MicrolensingMicrolensing
(blips)



Microlensing

• Chance alignment, never seen again	


• Found in galactic bulge where there are lots of stars

(blips)



Radial velocity

• Stars and planets orbit around a common centre of mass	


• Only see star wobbling	


• Finds massive planets

(wobbles)



Who wins?









51 Pegasi b	

Hot Jupiter





Gliese 1214b	

super Earth



55 Cancri e	

Carbon planet



Kepler 16b





super Jupiter	

39%

Jupiter	

48%

Super Earth size	

12%

Earth size	

1%

1050 exoplanets discovered 797 extra-solar systems





Habitable Zone









Gliese 667C





The End?





Chris Butler/SPL



goran-d,  environaut





Alex’s Kepler vis.



http://lcogt.net/agentexoplanet













Getting the mass



Phase of orbit
speed of wobble due to 

planet
0.201 -0.248

0.832 0.233

0.565 0.123

0.235 -0.185

0.661 0.143

0.058 -0.118

0.758 0.244

0.465 -0.033

0.167 -0.159
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Iron!
Density: 7874 kg/m^3

Metamorphic Rock!
Density: 2650 kg/m^3

Sedimentary Rock !
Density: 2500 kg/m

Ice!
Density: 917kg/m^3

Earth!
Density: 5155 kg/m^3

Mars!
Density: 3940 kg/m^3

Jupiter!
Density: 1330 kg/m^3

Saturn!
Density: 700kg/m^3



Planet Hunters

http://planethunters.org


