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Recent advances in both experimental and theoretical atomic, molecular, and optical physics provide
remarkable new opportunities for precision measurements and tests of fundamental physics, including
searches for permanent electric-dipole moments, parity violation studies, searches for variation of fun-
damental constants, gravity studies, tests of local Lorentz invariance, search for dark matter and many
others. I will give a brief introduction to this subject and review the role of theory. The main part of the
talk will focus on the search for the variation of the fine–structure constant α [1] and tests of local Lorenz
invariance [2], including recent highly-charged ion proposals.
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