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Invariants of hyperbolic 3-manifolds related to the gauge theory
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The volume conjecture relates the Kashaev invariant and the hyperbolic
volume of a hyperbolic knot, and it relates the quantum topology and the hyperbolic geometry.
Invariants obtained from perturbative expansion of Chern-Simons path integral at a non-trivial flat
connection have not been stuied well so far.

We expect that such invariants obtained from perturbative expansion of Chern-Simons path integral at
the flat connection of the holonomy representation of the hyperbolic structure would be related to
higher terms of asymptotic expansion of the volume conjecture. Related to such invariants, the
author studies the bahaviour of the 3d-index of hyperbolic 3-manifolds.
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