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Notes II


The Birth of a Star
What is a Star? 


A star is a ball of ionized gas also known as plasma. The life of a star is a constant fight against gravity. There are 7 different categories that stars fall into. They are labeled on a spectrum according to they’re temperature. The categories are labeled in the following order from the hottest stars to the coolest stars:
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Picture: http://www.astro.umd.edu/~ssm/ASTR220/OBAFGKM.html


The color of a star is dependant on its temperature. Astronomers measure the temperature of each star by its outer most layer or its photosphere. O stars, which are the hottest of the seven categories, are blue in color. M stars, which are the coolest, are red. Within the range of this spectrum, there are yellow or orange stars (like our sun which is a G star) and white stars. White stars contain mostly green emissions but since green is in the middle of the color spectrum, they blend together and the color we see is white. Sadly there are no green stars.

A Hertzsprung-Russell or HR diagram shows how the brightness of a star is dependant on its temperature and size. The equation for this is L=∂T^4A where A=4r^2. This means that the luminosity of a star is equal to a constant multiplied by the star’s temperature to the power of 4 times the star’s area where the area of the star is equal to 4 times the radius squared. 

In other words, stars can either be very, very hot or very, very big! Below is an HR diagram of the stars.
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Picture:  http://www.le.ac.uk/ph/faulkes/web/stars/o_st_overview.html 

As you can see, the giants and super giants burn mostly red (cool) where the white dwarfs burn mostly blue (hot). In the middle we see the main sequence; this is where we find the live stars including our sun.
How are stars formed?


In the beginning, there was a nebula. A nebula is made up of molecular clouds and gas. In this nebula there is a balance of both thermal pressure and gravity. Stars are formed when this nebula collapses and the balance is disturbed. In order for that to happen, there needs to be some sort of trigger. A trigger is anything that disturbs this balance such as a supernova, collision between nebulas, solar winds etc. From here, the process cascades.
1. Molecular cloud breaks up into thousands of fragments.
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Picture: http://physics.uoregon.edu/~jimbrau/BrauImNew/Chap19/FG19_04.jpg

2. Fragments start to free fall contract very fast toward a central region and then slow suddenly. The contraction process is called the Kelvin-Helmholtz Contraction and the slowing is caused by frictional heating. This process adds thermal pressure to the forming object. 
3. Once the central region of the object gets above 3000K, a protostar or Young Stellar Object (YSO) is formed.

4. Gas forms a disk around the protostar blocking the red invisible light. As it gets more compact, it will draw magnetic fields creating poles. These poles will shoot jets of material from the mid-plane disk. This is caller Bi-Polar Outflow.
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Picture: http://kisag.konkoly.hu/Science/star/star_intro.html
4.  Once the object gets hot enough, it begins to “sputter” nuclear fusion.  When it is forming, it will sputter like starting an old car.   Nuclear fusion is the process in which a star converts 4 hydrogen atoms into 1 helium atom.  This process is illustrated below:
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Picture: http://genesismission.jpl.nasa.gov/gm2/science/origin.htm

Nuclear fusion is the engine of the star. Hydrogen will convert to helium at the rate it takes to support the stars mass. For bigger stars, nuclear fusion must occur at a very fast rate in order to balance the star’s gravity.  Because of this, larger stars go through the stages much faster than smaller stars. Nuclear fusion is slower with smaller stars because they have less mass and, therefore, do not have to fight as hard against gravity. This also means that larger stars die much faster than smaller stars.
5. Once the interior of the star gets hot enough it will have stable nuclear fusion in its core. It is only then and only then, that is considered a live star! Once it continuously produces nuclear fusion in its core, it becomes a main sequence star.
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Picture: http://dwellingintheword.wordpress.com/2010/06/11/290-joshua-10/ (article in link unrelated)
