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Seeing the invisible: exploring the quantum nature of the nanoworld
with electron (and photon) beams
Quantum effects manifest themselves when we dive into the inﬁnitely small. Speciﬁc
exotic effects emerge when the electrons of a material are conﬁned due to the
reduction of its size or its dimensionality. For example, one can create a superconducting sheet at the interface between two insulating materials or modify the properties of electrons by creating layers of materials with the thickness of an atom. Or,
one can create single-photon emitters with applications in quantum information
technology by just removing a single atom in an otherwise perfect crystal. Designing and understanding quantum materials for new technological applications
requires powerful instrumentation to probe physical effects down at the atomic
scale. In this talk, I will show how recent conceptual and instrumental advances in
electron microscopy, and in particular the development of new spectroscopies
combining photon and electron beams, enable an exciting exploration of the constantly diversifying array of quantum materials.
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