
 

Abstract: 
When physicists in the 16th and 17th centuries worked out the law of gravity in the 
Solar System, they did so by observing planetary orbits and finding the force law that 
was explanatory of those orbit shapes. In the Milky Way and other galaxies, we don't 
get to see the stars orbit, we just see their (effectively) instantaneous positions and 
velocities. In this context, how do we figure out the force law and mass distribution 
(including the distribution of dark matter) in our Galaxy? The answer is that we have 
to make strong assumptions. I discuss these assumptions and some of the methods 
that flow from them. I will also show off a brand-new method for mapping out the 
orbit shapes in the Milky Way based on measured element-abundance ratios in the 
stars. 
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