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In the path integral formulation of quantum theory, complexifying the integration contour
can sometimes render the integral convergent. When this idea is applied to quantum gravity,
complexified geometries emerge as saddle points. A well-known example of such
complexified geometry appears in the context of the no-boundary proposal for the creation
of the universe from "nothing." The choice of integration contour ultimately reduces to the
question of which geometries are physically realized. In recent years, intensive research on
admissible complexified geometries has been conducted by Kontsevich, Segal, Witten, and
others. This course aims to explain these developments and introduce related research
based on the gauge/gravity correspondence.
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