IRAFEFHAEHEAETFTE

International Center for Quantum Materials, PKU

Special Seminar

Integer and fractional quantum anomalous Hall effects
in 2D semiconductor moiré superlattices

YT
HERS I A

Time: 3:00 pm, Oct. 26, 2023 (Thursday)

FHE]: 20234E10H26H (JAPMY) T4-3:00

Venue: Room w563, Physics building, Peking University
M LR KRFWERE, VE5638 I E

The emergence of topological moiréflat bands provides exciting opportunities to realize the lattice analogs
of both the integer and fractional quantum Hall effects without the need for an external magnetic field.
These effects are known as the integer and fractional quantum anomalous Hall (IQAH and FQAH) effects.
In this talk, I will mainly present electrical transport studies of moirésuperlattices built on 2D transition
metal dichalcogenide (TMDc) semiconductors. We have successfully achieved highly tunable topological
phases in both TMDc heterobilayer and TMDc homobilayer moiré superlattices. Specifically, we have
observed a robust IQAH effect and signatures of quantum spin Hall effect in AB-stacked WSe,/MoTe,. In
addition, both the IQAH effect and the long-sought FQAH effect have been realized in twisted bilayer
MoTe,. Furthermore, the band topology in TMDc moirésuperlattices is highly tunable by external electric
fields, which enable us to realize novel topological quantum phase transitions. Our studies pave the path for

the investigation of fractionally charged excitations and anyonic statistics at zero magnetic field based on
2D moirématerials.
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