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Number theory of real quadratic fields from the perspective of non-holomorphic
modular forms
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We investigated a mysterious analytic object introduced over 80 years ago,
known as the “ cycle integrals” of modular forms, using the recent advancements in the theory of
mock modular forms. Our perspectives on number theory and topology differ from the original
motivation behind the notion of the cycle integrals. As a result, for instance, although the cycle
integrals of the number-theoretical object called the elliptic modular j-function remain mysterious,
we discovered that considering further cycle integrals of their generating function provides a
geometric information, such as the number of intersections of a certain pair of geodesics.
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