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Interstellar Medium

Â The matter between the stars is called 
the Interstellar Medium.

Â The Interstellar Medium has two 
Components:

Â Gas

Â Dust 

The difference between smoke or soot on earth.



Components - Gas

Â Gas is made up of:

Â Individual atoms and small molecules

Â ~90% hydrogen, 9% helium, 1% heavier 
elements such as carbon, oxygen, silicon, 
magnesium and iron.



Components: Dust

Â Dust is made up of:

Â Groups of atoms and small molecules

Â Such as silicates, carbon, and iron.

ÂñDirty Iceò ïfrozen water ice contaminated 
with trace amounts of ammonia, methane, or 
other compounds.

Â Astronomers believe that interstellar dust 
forms out of interstellar gas.



More spectroscopy

ÂLight from distant stars is robbed of itôs 
higher frequency ñblueò components, so 
stars appear redder than they really are 
(and dimmer). 

Â This is known as reddening and is 
similar to the process that creates red 
sunsets on earth.





Density & Composition

Â No part of our galaxy is completely 
devoid of matter.

Â But the density of the interstellar 
medium in our Galaxy is extremely low.



For exampleé

Â If you took all the gas and dust in a 
space the size of earth and compressed 
it into a solid object. What would you 
get?



Nebula = cloud of dust

Â Some clouds of hot interstellar dust 
emit their own light

Â These are emission nebulae

Â Remember, we said our Sun formed in 
a nebular cloud when our solar system 
was created





Hydrogen-Alpha

Emission nebulae 
are made of hot, 
thin gas, which 
exhibits distinct 
emission lines:



Where do they come from?

Â As our Sun enters the Red Giant phase, 
it will eject most of its mass out into 
space

Â This will create a nebula around our solar 
system



Dark Dust Clouds

Â Something like 99% of space is empty

Â Average temperatures are ~100 K

Â Or, -280 degrees Fahrenheit

Â Within the empty spaces are big, dense 
clouds of dust and gas

ÂThese are so dense, they donôt allow any 
visible light through


