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A This Powerpoint presentation was put together for the purpose of
non-profit amateur astronomical public education using information,
materials, and artwork available on the web. If the material is
copywrited, full credit is given to the originator. This presentation is
posted for amateur astronomy club information only, and any
astronomy club can modify the text for currency and accuracy if
credit to the creators of its source materials is not removed.



Planets Around Other Stars?

How is it possible to see something so small, so far away?

A If everything is aligned perfectly, we can see the light of
the star dim if a planet passes in front of it

A We can see the effects of an orbiting body on the parent
star by Il ooking carefully
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Planet Finding Methods:

AFebruary 10, 2006: 180 Planets Found, 167
Planetary Systems

AbLi ght Curved Anal ysi s
ioDoppl er Wobbled of star (
iIDecreased |1 ght from star
IGravitational OMi crol ensin

AGravitational Waves (Not demonstrated yet)
ADirect Observation (Not confirmed as of 2/10/06)


http://planetquest1.jpl.nasa.gov/atlas/atlas_index.cfm
http://vo.obspm.fr/exoplanetes/encyclo/catalog.php

Discovery of a Planetary Orbit around 51 Pegasi

October 6, 1995:

Michel Mayor and Didier Queloz
from Geneva Observatory reported
the discovery of a Jupiter--mass
planet in orbit around the solar--
type star 51Pegasi.

The claim was based on 18 months
of precise Doppler measurements
done with a spectrograph
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Doppler Analysis of Light Curve
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Big and Close = Big Wobble




Arti st os Concept




Planets Discovered

Pl anets Discovered Using nbDoj
Radial Velocity method and Doppler Spectroscopy)

A ~90%
A Why the largest percentage?

I Imaging systems and computers are very efficient at looking at
multiple spectra simultaneously

I Hubble recently identified 100 more candidate planets!

I Amateurs have detected planets around other stars using this
method using commercial off the shelf equipment

I The Doppler Wobble method does not depend on the
distant planet being in near-perfect alignment with the
line of site from the Earth, and can be applied to a far
greater number of stars. It provides an accurate
estimate of a planet's mass, and not just a minimum
figure. Only works out to about 160 ly.



Another Method: Planetary Eclipsing

Mercury Transit May 7, 2003

Venus Transit
June 8, 2004



E:/vt-video-06-agape.mov

Planetary Eclipsing

If we are well aligned Planet Eclipsing Star HD 209458

with the extrasolar
planetary system, it
IS possible to
measure the
reduction in light
coming from a star
as a planet transits.
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Reduction in light

Planetary Eclipsing
depends upon the
size of the star and

the size of the . .

.
eclipsing body =
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Sodium Absorption Line

HST detects
additional sodium (nm)
absorption due to Normal

Wavelength

light passing through Additional absorption
planetary atmosphere [ELECIsHElRe{E S?r'g?n dﬁgih
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Planets Discovered

Planets Discovered Using the
Planetary Eclipsing Method: ~9%

Why so few?

I The extrasolar orbit must be perfectly aligned with us
for us to witness the eclipse.

I Can be misled by very cool brown dwarf stars in
orbits around the primary star. The Dwarfs can have
their own spectra overwhelmed by the larger star.
Long term observation can rule this out.



Planetary Microlensing

Star and Planet 1-7 kpc from Sun

Planet

Source
Star ® 5un

Lens Star

: ‘j‘-;’._ -'.;_".".;,-f-'f..-_-.;{.‘.-v' Observations must be made of dense
s A0 Lt Lol star clusters to improve the chances of
4

LTRSS exact alignment and detection.



Planetary Microlensing

A A planetary
microlensing event
Ilght curve . Magnification by Deviation
resembles a single Stellar Lens . /N due to
lens ||g ht curve = | \ " Planet
most of the time. Y \

A But, if one of the
lensed images
approaches the
location of a planet,
then the light curve
can dramatically
Increase.
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Planetary Microlensing
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Microlensing Planet Finder (MPF)




