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NTheo Questrk

A Are there other planetary systems?
ADo these systems look like our own?

AHow common are solar systems like ours
throughout the Galaxy?

AHow common are Earthlike planets?
ADo these planets have life?
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Why does our
solar system look
lIke this?
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Cool
enough for

Too Hot
for Ice

Rocky Planets lcy/Gas Planets
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Conseqguences of this model:
AMassive, gagjiant planets beyond the

Asnow | I neo
ALow-mass, rocky planets interior to the
Asnow | I neo

ACannot form gagliant planets very close
to the star.
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The search for
other planetary
systems.
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Detecting exoplanets.

A There are two basic detection methods:
A Direct Detection
Detect the light from the planet directly.
A Indirect Detection
Detect the planet through an effect on its parer

Star.




Planets are (comparatively) very small!

A Mass:

I Jupiter/Sun ~ 0.1%
I Earth/Sun ~ Three millionths
A Size:

I Jupiter/Sun ~ 10%
I Earth/Sun ~ 1%
A Light:
I Jupiter/Sun ~ Three billionths
I Earth/Sun ~ One billionth




Planets and Stars Orbit the Center of Mas:
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According to Newton:

I Planets orbit theenterof-
masg(not the star).

I The star also orbits the
centerof-mass but at a much”
smallerdistance with a
slowerspeed because
of its greater mass.

TThe St ar appe:: r o T riM n\l\lnb
around the centasf-mass of , =
the staplanet system. |




Wobbling stars.

v .. T
Motion Is on the sky or along the |htd-sight,
depending on the orientation of the orbit.

Minimum Doppler Maximum Doppler
Signature Signature




nnnnnnnnnnnn

Doppler Shift
due to Stellar Wobble
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Star moves back and forth aI lineof-
sl 1 ght; thus t heEe
toward/away from us changes




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




®* Unseen planet

Doppler Shift
due to Stellar Wobble




Michel Mayor & Didier

a wobble in the star 51
Pegasi.

ASunlike star

A~40 ly away in Pegasus

Queloz (Geneva) observe




