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An Introduction to Hirzebruch Signature Theorem

Abstract: We define the signature of a smooth compact oriented 4k-dimensional manifold M. The
Hirzebruch Signature Theorem states that the signature can be expressed by a linear combination
of Pontryagin numbers called the L-genus. As an application, we sketch how it is used in the proof

of existence of 7-dimensional exotic spheres.
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Calabi-Yau Theory

L. Calabi 5 4H 2 KT Kahler it JE FAREREM“ 47 "H) 2 2 FE 2 F5 48, B 1954 4 Eugenio
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Integrals over Riemann surfaces and modular forms

Abstract: Integrals over configuration spaces arise naturally from quantum field theories and
provide links between algebra and geometry. For example, topological QFT on the circle leads to
an algebraic analogue of index theorem; topological QFT on the disk leads to Kontsevich's
Formality Theorem on deformation quantization. In this talk, we introduce the notion of
regularized integral to formulate an analytic theory for integrals over configuration spaces of
Riemann surfaces that come from 2d chiral QFT. As an application, we explain how such
regularized integrals lead geometrically to modular forms and certain chiral analogue of index
theorem. This is joint work with Jie Zhou. Preprint available at arXiv:2008.07503.



