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Nobel prize-winning physicist Richard Feynman has once said, “Nobody understands quantum mechanics.” This saying accentuates the weirdness of quantum mechanics. In this colloquium, I would like to introduce quantum materials as a window to glimpse quantum weirdness. Quantum materials refer to a class of materials in which quantum physics determines the properties of materials on a macroscopic scale. Unexpected properties due to quantum mechanics allow for novel physical phenomena with unprecedented functionality. Among many examples, this talk focuses on the state of topological matter and its exciting properties, which was awarded the 2016 Nobel Prize in Physics. I will explain how the idea of topology, a branch of mathematical theory, was employed to explain quantum phenomena in materials and how quantum calculations using supercomputers were able to contribute to the development of this field. Finally, I will briefly introduce the related research trends and recent research in progress from our group.
