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Iterated integrals, geometric structures of configuration spaces and applications
to quantum topological invariants
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We clarified the relation between quantum representations of braid groups
appearing as the monodromy representations of KZ equations and homological representations of braid
groups. We gave an expression for the basis of the space of conformal blocks in conformal field theory on
Riemann sphere by means of mlti-variable hypergeometric functions by specifying integration cycles. We
showed that the KZ connection in conformal field theorﬁ can be regarded as a Gauss-Manin
connection. By developing the notion of Chen®s formal homology connection and iterated integrals of
logarithmic forms, we constructed higher category extensions of quantum representaitons of braid groups
as representations of homotopy path groupoids of configuration spaces as higher categories.
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