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What’s it all made of?
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Taking it personal

• Much of you is 13.7 billion years old

• practically nothing of you is younger 
than 4.5 billion years

• somewhere between ten and one 
hundred million massive stars have 
helped in making you

• about the amount of one of your 
fingers came from the earliest stars

• you used to be about a million light 
years across

Simulation: Brian O’Shea, Mike Norman Visualization: Donna Cox, Stuart Levy, Bob Patterson (NCSA)



The first 100 million years in one sentence  13.5 billion years ago ...

Small dark matter halos form first, gas follows, hydrogen molecules form and make the gas shine, it collapses 10 million times 
further, ignites hydrogen fusion, makes a massive star, radiation disperses birth-cloud, explodes in a supernovae which 
releases carbon, oxygen, etc., collapses again, makes more stars, more explosions, more than 10 million massive stars later:  
us 

Simulation: Tom Abel (KIPAC/Stanford), Greg Bryan (Columbia), Mike Norman (UCSD)
Viz: Ralf Kähler (AEI, ZIB), Bob Patterson, Stuart Levy, Donna Cox (NCSA), Tom Abel 
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Our Place in the Universe
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Galaxy Types







  

at large gravity is all that matters

Simulation: Chris Mihos (Case Western)
Viz: Bob Patterson, Stuart Levy, Donna Cox (NCSA)



  

How do you weigh a galaxy?





  

•  2. Rotation Curves. 
• A rotation curve is a plot of the 

velocities of stars or has in a galaxy 
versus distance from the center (see 
illustration in the figure on the right). It 
can be used to find the mass of spiral 
galaxies, including the Milky Way. The 
mass can be found by applying 
Kepler's and Newton's laws, just as 
the mass of the Sun can be found by 
measuring the orbital periods of the 
planets and their distances from the 
Sun. Note however that the mass 
that one determines by measuring 
the velocity of a gas cloud or a star 
in the disk of a spiral galaxy is the 
mass contained within the circle 
made by the orbit of that object. To 
find the total mass of a galaxy one 
has to measure the velocity and 
distance from the center of an object 
(gas cloud or star) at the edge of the 
disk of the galaxy. 



  



  



  

Dark Matter “seen” with your naked eye
gravitational lenses
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