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i i The theory of vertex algebras is an algebraic formulation of the
two-dimensional

conformal field theory. Using the theory of factorization spaces, which is aa geometric
reformulation of the theory of vertex algebras, we gave a geometric reproof of the boson-fermion
correspondence.

We also studied various versions of Ringel-Hall algebras, which is defined by counting short exact
sequences in a given abelian category. We realized Turaev"s skein algebra by the elliptic Hall
algebra over the field F1 with one element. We also studied the classical derived Hall algebra,

which is the derived Hall algebra for the differential graded category of complexes of nilpotent
representations of the Jordan quiver.
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