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Modular invariance of vertex operator algebras and its application to
representation theory
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We study several relations between characters of simple modules of vertex
operator algebras and modular linear differential equations and obtain the following results. (i) We
prove that if the dimension of characters of simple affine vertex operator algebras is less than 6

and greater than 1, then the space of characters is a solution space of a modular linear
differential equation. (ii) We give a characterization of Virasoro vertex operator algebras by means
of modular linear differential equations. (iii) We show that there are no good vertex operator
algebras with central charges 164/5 and 236/7 whose characters are solutions of modular linear
differential equations of order 3.
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