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Development of spin-valley quantum devices based on graphene heterostructures
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We aimed to develop graphene heterostructure-based devices that control the

spin and valley degrees of freedom. First, we developed a bubble-free transfer technique that allows
producing high-quality heterostructures with a high yield. By this technique, graphene/hexagonal
boron nitride (hBN) heterostructure and moire superlattice were fabricated, and the high quality
bilayer graphene device was realized. We also fabricated the double-quantum dot device using the
moire superlattice structure and observed the single-carrier transport and quantum Hall effect in
the moire superlattice. Furthermore, we fabricated the twisted bilayer/bilayer graphene/hBN device
and observed an insulating state due to a strong correlation.
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