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Moiré superlattices, formed by stacking and twisting atomically thin van der Waals crystals,
have become a powerful platform for engineering flat electronic bands with intrinsic Berry
curvature. Strong correlations in these materials can give rise to collective states of matter
with nontrivial topology, establishing a new paradigm for creating and studying topological
guantum many-body systems. | will first discuss scanning tunneling microscopy experiments
where we probe the microscopic origins of band topology in semiconducting twisted MoTe2
by imaging its wavefunction structure, indicating the generation of a moiré-scale
pseudomagnetic field. Then, | will present electrical transport measurements in twisted
Bernal bilayer-trilayer graphene and rhombohedral pentalayer graphene moiré systems
revealing integer quantum anomalous Hall states at fractional fillings of the superlattice
bands. These Chern insulators arise due to the formation of topological electronic crystals,
corresponding to unit-cell enlargements driven by the spontaneous breaking of discrete
translational symmetry. In moiré pentalayer graphene, applying a modest magnetic field
further induces an incipient fractional Chern insulator associated with v = 2/3. Our findings
showcase a diverse range of novel topological states that can arise in moiré materials, and lay
the groundwork for future studies on topological charge crystallization and fractionalization.
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