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The Atiyah-Singer index theorem relates analytic and topological data associated with certain types of partial
differential equations (PDES). It is one of the deepest and most celebrated results in modern mathematics,

and is also of major importance in quantum gauge field theories of theoretical particle physics for understanding
topological phenomena of these theories. Recent developments in the lattice formulation of quantum gauge
theories provide a framework and tools for developing a discrete version of Atiyah-Singer index theory. | will
describe my research program on this topic, discussing what has already been achieved and the challenges that
remain. The challenges involve capturing topological data in the discrete setting and dealing with additional
spurious solutions of the discretized PDE. The latter is of independent interest in connection with numerical
approaches to solving PDEs.
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