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Condensed matter physics seeks to understand the collective behavior of particles, which often manifest
as quasiparticles. The principle of fractionalization, in particular, uncovers exotic particles with no
Standard Model counterpart, such as anyons, which inspired the field of topological quantum
computation. A seminal example is the fractional quantum Hall effect (FQHE), where electrons in a 2D
gas form quasiparticles with fractional charge and anyonic statistics under an extreme magnetic field and
low temperature. However, these stringent experimental conditions pose significant challenges for
manipulating and probing these exotic states.

This talk will present the discovery and recent advances in the fractional quantum anomalous Hall effect
(FQAHE), a lattice analog of the FQHE that emerges in the topological flat bands of twisted MoTe: at
zero magnetic field and possibly at elevated temperatures using combined optical spectroscopy and
transport measurement. The less stringent experimental conditions enable novel experimental probes. |
will focus on recent progress using these techniques, including possible detection of mobile zero-field
anyons using new device designs, which could provide new insights into anyonic physics in this strongly
correlated platform.
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