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Introduction
Newton first understood that the same laws that 
we can infer from terrestrial experiments, also 

apply in the heavens:



  

… 250+ years later …

We have learned a lot about the constitution 
and interactions of ``terrestrial’’ matter !



  

We know we don’t know...



  

Dark Matter



  

Orbits speed law
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Must be something more



  

Must be something more



  

The bullet cluster

X-ray: NASA/CXC/M.Markevitch et al. 
Optical: NASA/STScI; Magellan/U.Arizona/D.Clowe et al. 
Lensing Map: NASA/STScI; ESO WFI; Magellan/U.Arizona/D.Clowe et al.



  

Dark matter candidates



  

Discovering DM



  

Direct detection



  

Dark Energy



  

Einstein’s geometry



  

Expanding universe



  

Expansion mathematics



  

Accelerating universe



  

Supernovae



  

Accelerating universe



  

… now it’s your turn!
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