


Chapter 25 Notes








Beyond the solar system

Properties of stars - Brightness, color, temperature, mass, size, distance


1) brightness- determined by how big, how far, and how hot a star is 



Apparent magnitude – how bright a star appears from Earth



Absolute magnitude – “true” brightness of a star as viewed 


 




  from 10 parsecs (32.6 light years)


2)  Color – determined by temperature



Red = cold (3,000oC)



Blue = hot (30,000oC)


3) Temperature – determined by mass and size, more massive stars burn hotter 



    and faster

Hertzprung- Russell diagram -(H-R diagram) shows relationship between absolute magnitude and temperature
[image: image1.png]Hertzsprung-Russell Diagram for Stars in the Solar Neighborhood
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-Most stars are represented on an hr diagram

- can be used to determine the life cycle of stars

Stellar Evolution (life cycle of stars)
1) Nebula – (cloud of gas & dust) begins to contract; heats up as it contracts under gravity; begins to glow from the heat and is called a protostar
2) Once the core reaches a temperature of about 10 million degrees, thermonuclear fusion begins, a star is born; gravity is countered by radiation (stable state); star enters the main sequence of an HR diagram, where it spends most of its life fusing hydrogen
3) Star uses up its hydrogen fuel and starts fusing Helium and the star expands becoming a giant or super giant; old age stage of life

4) Star exhausts its nuclear fuel; fusion stops and gravity causes it to collapse on itself becoming a white dwarf star, neutron star, or black hole; this marks the death of the star 

The lifetime of a star can be determined by knowing its mass and luminosity, by using the following formula 
t/t☼ = (M/M☼) / (L/L☼)

t/t☼ = lifetime of star compared to Sun





M/M☼ = mass of star compared to Sun






L/L☼ = luminosity of star compared to Sun




t☼ = 10 billion years
Pulsating variables (Cepheid variables) – vary in brightness

*Longer period Cepheids have higher Ab. Mag.


[image: image2]
*Cepheid’s can be used to determine distances by comparing the ab. Mag. and ap. Mag.   

*can be used to measure distance at any range while parallax can only be used at relatively short distance





Star A


Star B


Star C

Ab. Mag.


   12


   -4


   5

Ap. Mag.


   10


    3


   5

Temp.


 3200


 12800

 5500

Which star is brightest?


Which star looks brightest?

Which star is closest to Earth?

Which star is 10 pcs away?

Which star is most like our Sun?

Which star will live the longest?

Death of massive stars

· When massive stars exhaust their nuclear fuel, gravity overwhelms the star and it collapses violently in on itself

· This massive implosion causes the fusion of heavy elements and the star erupts in a giant explosion called a supernova – ( produces heavy elements, above iron)

· Depending on the mass of the star, either a neutron star or black hole will form

· Neutron star – remnants of a star consisting entirely of neutrons with a diameter of about 10 miles 
VERY DENSE
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Pulsar- rotating neutron star that emits radio pulses like a light house 

Black holes- remnants of stars, so dense that light can not even escape their gravity 

· space time warps in on itself , could provide tunnels to other universes (worm holes) 

· detected indirectly matter being sucked in is torn up before entering , causing energetic x- ray emissions 

· also have gravitational influence on companion stars

	[image: image4.png]




	Above is the embedding diagram of a normal star. Of course, the more massive the star, the deeper the "well" in the centre.
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	Here is the embedding diagram of a black hole. The gravitation is so intense that it has punched a hole in the fabric of spacetime. We call the hole in spacetime a singularity.
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Galaxies – group of stars held together by gravity 




3 Types of Galaxies


1)Spiral galaxies – arms trail around galactic core EX. Milky way





(Young + old stars) 


2)Elliptical galaxies – elliptical in shape, no arms trailing around the center 




( contain old stars)


3)Irregular galaxies – have no definite shape 






ex. large & small megallanic clouds(contain young stars)
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The Hubble *“uning fork'” Sequence of galay dassification. Galastes are dassified
by shepe. The elliptical gelaxies go from dircular (EO) to significantly fartened (E7),
‘The spirels are sub-divided into regular spirals and harred spirals. Each of them is
further sub-divided into groups depending on the size of the central bulge and how
tightly the arms are wound around the center, The irregular galaxies haveno
definite structure, This isnot an evolutionary sequence!




