Section 16-2

Stars and Sun Notes

“On a clear night you can gaze up and see about 6000 stars with the unaided eye.”
What are Stars?

· S




d together in patterns called C


ns.
· Although stars appear c


r in the sky, they are actually q



t.
· Stars are h



s that generate light through f



s.

Starlight reveals the temperature and compostion of stars.

· The sun is a typical a



r.
· Is about 110 times E



r.
· If Earth were a dime, the sun is about 2 m in diameter and 200 m away from the earth.

· F

d in a c

d of g
 and d
t: it will become a red giant and then die as a 



f.
Why do some stars appear brighter than others?

· Depends on the stars,  and h.
· Example: Rigel is the brightest star in the orion constellation., although it is much farther away, it appears brighter because it is about 4 x hotter than Betelgeuse

The b


r in the night sky is S

s, because it is relatively close to the earth, only 9 





y.
We learn about stars by studying light.

· S


t is our only information about the n



s.

· Stars produce e



n at other w



s, ranging from high-energy X 

s to l


y radio waves.

· Astronomers today use t


s with instruments that can d



n from all different wavelengths.
The color of a star is related to its temperature. 
(See Light Intensity Handout, figure 16-15 page 537 in your book)
Spectrum of color changes; 
· H



s glow with light that is more intense at sho



 (towards the blue end of the spectrum) 
· Co


have greater intensity at l




s(toward the red end).

The





w because the peak wavelength of the sun corresponds to the color yellow. This color also corresponds to a temperature of 


 K.
Spectral lines reveal the composition of stars

How do we know what stars are made of?

· The spectra of most stars have da









. The light at these wavelengths has been absorbed by gases in the outer layers of the stars

**********See figure 16-16 page 537.
Stellar Evolution

“ The life and death of a star”

Stars and the Hertzsprung-Russell Diagram

S
s are considered to be ma







n which emit h


ht as a consequence of 



n of the hydrogen to helium. 
They can be analysed by sp


y -- the element H

m was first identified by spectrographic analysis of the Sun. Over 4


 stars are classified in this manner. Each sp



e is assigned a letter:

	Letter
	
	Surface
Temperature 
(K)
	
	Colour
	
	Spectral Characteristics

	
	
	> 40,000
	
	
	
	Many emission lines

	
	
	30,000
	
	White or bluish
	
	

	B
	
	20,000
	
	
	
	He and H dominant

	A
	
	10,000
	
	White
	
	

	F
	
	
	
	Yellowish
	
	Ca dominant

	G
	
	
	
	Yellow
	
	Many metals present

	K
	
	4,000
	
	
	
	Very strong metallic lines

	M
	
	
	
	Reddish-orange
	
	Complicated owing to presence of molecules

	R
	
	2,600
	
	
	
	C dominant

	N
	
	2,500
	
	Red
	
	C dominant

	S
	
	2,600
	
	Red
	
	ZiO and TiO dominant


R and N are often now combined to give one class, C. Classes W, R, N and S are extremely rare.

Early in the 20t


 the work of the astronomers Ejnar He


g and Henry Norris R


l led to the construction of what are now known as H





s (see hand out), in which a s




y is plotted against its s





l type).[image: image1.png]Luminosity
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Most stars fall on a n

w b

d known as the M



ce 

Stars range in 
from about 0.0







but most have masses similar to or less than that of the Sun. Masses greater than 10 solar masses are rare. However, the range of densities is very great.
 





, are l


e than the air we breathe, whereas a sugar- lump size of white dwarf material would, on Earth, weigh in excess of 1 ton.

Stars begin by condensing out of



. As it 










 . If the initial mass is between about 0.1 and 1.4 solar masses, the 






e will rise to about 1
















e. The star becomes a ma






r. 
Eventually the H 




and 

















These accumulate in the core, which collapses as the outer layers expand -- the star leaves the main sequence and becomes a giant. The core temperature may rise and the outer layers may be thrown off into space as a planetary nebula. The nu












and all that remains of the original star, i.e. the core, is inert -- a W


rf has f


d.

Black Holes 
If the initial 






, the implosion does not result in a s




, but the star keeps co



g, becoming d





r. As it does so, the escape velocity increases until it reaches the s




t (300,000 km s-1). At this stage nothing, not even light, can escape -- a black hole has formed. -Supergiant stars die in supernovas: the cores left behind become neutron stars or black holes.

Binary Stars

Many stars exist in multiple (u




) systems in which the s




r in accordance with Kepler's Laws. 

Nova
When a w


f and a r


t form a b




m, material f

from the red giant to the 


, forming an accretion disc around it. When sufficient material has built up, it u











, during which the star flares up brightly.

Stellar Evolution simulation.

http://ltc.cit.cornell.edu/courses/astro101/java/evolve/evolve.htm
