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ñTheò Question

ÅAre we alone?  

ÅAre there other planetary systems?

ÅDo these systems look like our own? 

ÅHow common are solar systems like ours 
throughout the Galaxy?

ÅHow common are Earthlike planets?

ÅDo these planets have life?
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Why does our 

solar system look 

like this?
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Implications.

Consequences of this model:

ÅMassive, gas-giant planets beyond the 
ñsnow lineò

ÅLow-mass, rocky planets interior to the 
ñsnow lineò

ÅCannot form gas-giant planets very close 
to the star.



The search for 

other planetary 

systems.



Detecting exoplanets.

ÅThere are two basic detection methods:

ÅDirect Detection:

Detect the light from the planet directly.

ÅIndirect Detection:

Detect the planet through an effect on its parent 

star.



Planets are (comparatively) very small!

ÅMass:

ïJupiter/Sun ~ 0.1%

ïEarth/Sun ~ Three millionths

ÅSize:

ïJupiter/Sun ~ 10%

ïEarth/Sun ~ 1%

ÅLight:

ïJupiter/Sun ~ Three billionths

ïEarth/Sun ~ One billionth



Planets and Stars Orbit the Center of Mass

According to Newton:

ïPlanets orbit the center-of-
mass(not the star).

ïThe star also orbits the 
center-of-mass, but at a much
smallerdistance with a
slowerspeed because
of its greater mass.

ïThe star appears to ñwobbleò 
around the center-of-mass of 
the star-planet system.



Wobbling stars.

Motion is on the sky or along the line-of-sight, 
depending on the orientation of the orbit.



Star moves back and forth along line-of-

slight; thus the starôs velocity 

toward/away from us changes



Doppler effect.

Change in wavelength of a wave due to motion of object.





1995: A Planetary Companion to 51 Pegasi

Michel Mayor & Didier 
Queloz (Geneva) observed 
a wobble in the star 51 
Pegasi.

ÅSun-like star

Å~40 ly away in Pegasus


