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Exploring Black Holes with Stringy Geometries and the Coquecigrue Problem
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In this study, we focus on the T-duality in superstring theory which is a
candidate of consistent quantum gravity. We theoretically investigate microscopic spacetime
structures originating from string winding effects. We clarified the coquecigrue problem, namely,
constructing global structures from local algebraic structures in mathematics, by showing a
concrete example of the problem. This allows us to express the nature of the winding geometry of
strings in terms of category theory. Based on the fact that black holes are constructed by various
branes in superstring theories, we also developed a method to calculate the string winding
corrections to black hole spacetimes by exploring the effects of string worldsheet instantons to the

brane background spacetimes.
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