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Abstract:
The study of quantum geometric properties of Bloch wavefunctions in crystals has deepened our
understanding of quantum states of matter. The quantum geometry of a material is characterized
by the quantum geometric tensor, the imaginary part of which defines the Berry curvature. The
study of Berry curvature effects in condensed matter systems has been a central topic in physics for
several decades. However, much less attention has been given to the real part of the quantum
geometric tensor, known as the quantum metric.

This seminar will discuss the importance of quantum geometry effects in superconductors. Firstly,
we will explore how nontrivial Berry curvatures can give rise to topological superconductors, how
they can be realized experimentally, and how Majorana modes in topological superconductors can
be detected. Secondly, we will discuss the importance of quantum metric effects in flat band
superconductors. The quantum metric measures the distance between two quantum states and
defines a new electronic length scale that governs many of the important physical properties in flat
band superconductors [1,2]. We will apply our theory to understand the novel properties of
superconducting twisted bilayer graphene, which deviates greatly from conventional theoretical
descriptions.
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