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Quantum geometry of spacetime in superstring theory
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M ABIM

In superstring theory and its strong coupling limit, known as M-theory, we can
study the quantum gravity effects beyond classical gravity via the holographic duality between gauge
theory and gravity. In this work, we have studied the quantum corrections in M-theory on 4-dimensional
anti-de Sitter space from the analysis of the partition function of the dual gauge theory, so-called ABIM
theory. We have arrived at a very detailed understanding of the non-perturvative corrections beyond the
perturbative loop corrections in gravity. There are two types of such non-perturbative corrections,
worldsheet instantons and membrane instantons, and we have determined the complete analytic forms of
instanton coefficients as functions of coupling. We believe that this is a very important first step
towards the non-perturbative definition of M-theory.
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