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Physicists have beautiful theories for the microphysical interactions

between particles, but face a number of problems when trying to

compute predictions from these theories for the properties of

matter. A lot of these obstacles cannot be solved simply by bigger

computers and better code, but require the development of new

approaches to scientific computation. I discuss the particular

examples of chiral symmetry and so-called sign problems, which

lead us naturally to consider extra dimensions, topological

materials, and quantum computers.
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