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Investigating integrable structures in M-theory
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E-string theory is one of the fundamental theories arising as the low energy

effective theory of an M5-brane in M-theory. By making use of integrable structures we have
investigated the quantum-mechanically exact BPS index of the E-string theory. By compactifying the
E-string theory on a torus we have studied the BPS index of 4d rank-one N=2 superconformal field
theories and have clarified its general structure. We have explicitly constructed a full set of
generators of the ring of Jacobi forms invariant under the action of the Weyl group of type E_n,
which are important in the study of the elliptic genus of string-like objects in M-theory. We have
also studied non-perturbative effects in a string/M-theory setup related to 2d Yang-Mills theory
using the resurgence analysis.
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