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STARS

Pewaukee Astronomy Club
January 9, 2010

Definition - Star

A massive, luminousball of plasma [atoms missing elections] 
that is held together by gravity. (en.wikipedia.org/wiki/Star )

A self-luminouscelestialbody consisting of a mass of gas held 
together by its own gravity in which the energy generated by 
nuclear reactions in the interior is balanced by the outflow of 
energy to the surface, and the inward-directed gravitational 
forces are balanced by the outward-directed gas and radiation 
pressures. (www.thefreedictionary.com/star)
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Key Points

ÁCelestial ɀWaaaaaayÏÕÔ ÔÈÅÒÅȢ  #ÁÎȭÔ ÆÉÎÄ ÏÒ 
make one on earth.
ÁLuminous ɀEmits all kinds of energy, but the 

most famous ones send visible light. 
ÁMassive ɀ2ÅÁÌÌÙȟ 2%!,,9 ÂÉÇ ÁÎÄ ȰÈÅÁÖÙȱ ÂÙ 

earth standards.
ÁGravity ɀHolds it together.  Related to 

massive.
ÁNuclear reactions ɀEnergy source.
ÁBalance ɀWhen aspects get out of balance, 

something dramatic happens.
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Key Points

Á%ÖÅÒÙ ÔÈÉÎÇ ×Å ȰËÎÏ×ȱ ÁÂÏÕÔ ÓÔÁÒÓ ÉÓ ÆÒÏÍ 
observation.  No one has visited, or even 
could visit, a star the way we visited the 
moon.

ÁWe can discover basic laws of physics and 
combine them with observations to figure 
out what must be happening on a star.

ÁTomorrow we may decide we had it all 
wrong!
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Birth
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Creation of Stars

ÁFirst, create a bunch of atoms.  (Details, 
ÄÅÔÁÉÌÓȣɊ

ÁDistribute the atoms (89% hydrogen, 9% 
helium, 2% everything else) throughout the 
universe, forming the interstellar medium.

ÁGravity and shocks waves from exploding 
stars concentrate the  medium into Giant 
Molecular Clouds (GMC).

Á4ÈÅ '-#ȭÓ ÇÒÁÖÉÔÙ ÐÕÌÌÓ ÉÔ ÉÎÔÏ Á ÐÒÏÔÏ-star.
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http://atlasoftheuniverse.com/localgr.html
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TriangulumM33

Andromeda M31

Milky Way

ÅRoughly to scale
Å1LY = 5,878,612,843,200 miles 
ÅMilky Way is 100,000 LY diameter & 200-400 billion stars
ÅAndromeda (M31) is 141,000 LY  & 1 trillion stars
ÅTriangulumis 50,000 LY & 30-40 billion stars 

Inter Galactic Space

Intergalactic space is a vacuum
Perhaps 1 atom / cubic meter
Air is 1013atoms / cubic meter

Stars only occur as part of a galaxy!
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http://upload.wikimedia.org/wikipedia/commons/2/2f/M33HunterWilson09.jpg
http://upload.wikimedia.org/wikipedia/commons/7/71/M31_Lanoue.png
http://en.wikipedia.org/wiki/Image:Milky_Way_2005.jpg
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Milky Way Galaxy

interstellar medium 
(ISM)

Giant molecular cloud (GMC)
near Orion forming new stars

Ȱ3ÔÅÌÌÁÒ .ÕÒÓÅÒÙȱ

Inter Galactic Space

Ğ

Earth
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/ÒÉÏÎȭÓ "ÅÌÔ

Orion Nebula 
M42

Taken from Wikipedia.  Photo by Mouser Williams

Orion Molecular 
Cloud Complex
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http://upload.wikimedia.org/wikipedia/commons/4/4d/Orion_3008_huge.jpg
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Orion - Barnard 30  ɀȰ#ÌÏÕÄÓȱ ÁÒÅ ÁÒÅÁÓ ÏÆ ÓÔÁÒ ÆÏÒÍÁÔÉÏÎȢ
http://www.spitzer.caltech.edu/Media/mediaimages/copyright.shtml
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A star is born

ÁThe particle clouds condense due to each 
ÐÁÒÔÉÃÌÅȭÓ gravitypulling on its neighbor.

ÁSometimes two gas clouds collide.

ÁSometimes there is an external shock wave 
such as an exploding nearby

Á4ÈÅ ȰÔÈÉÎȱ ÎÅÂÕÌÁ ÂÅÃÏÍÅÓ ÅÎÏÕÇÈ ÁÔÏÍÓ 
close enough together (protostar, t tauri)  to  
collapse and start nuclear fusion

ÁSometimes it fizzles out ɀbrown dwarf
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http://upload.wikimedia.org/wikipedia/commons/c/c2/Sig07-006.jpg
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http://universe-review.ca/I06-05-TTauri.jpg
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Inner planets solid, outer gas

ÁThe particles clouds condensed due to each 
ÐÁÒÔÉÃÌÅȭÓ ÇÒÁÖÉÔÙ ÐÕÌÌÉÎÇ ÏÎ ÉÔÓ ÎÅÉÇÈÂÏÒȢ

ÁHottest in the dense center, forming the 
super hot sun

ÁWarm near the middle, condensing out iron, 
nickel, etc. making rocks

ÁCooler farther out, condensing gases into gas 
giants like Jupiter

ÁPluto is very far and a rock - suspicious
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Fun Fact
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Notice where the center of the 
coordinate system is?  Who said 
geocentric astronomy was dead!
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Life
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