
Coupled  Bilayer Graphene Quantum Dots 

Angelika Knothe1 
Vladimir Fal’ko1,2,3 

1) National Graphene Institute, University of Manchester, Booth Street East, Manchester M13 9PL, 
United Kingdom 

2) Department of Physics and Astronomy, University of Manchester, Oxford Road,  
Manchester M13 9PL, United Kingdom 

3) Henry Royce Institute for Advanced Materials, University of Manchester, Booth Street East, 
Manchester, M13 9PL, United Kingdom 

Angelika.Knothe@gmail.com 

Bilayer graphene quantum dots are promising for spin and valley qubits [1,2,3]. A functional 
quantum information architecture requires scalable multi-qubit systems. We theoretically 
study electrostatically confined double-dots and few-dot arrays in bilayer graphene. We 
quantify the inter-dot couplings for different dot parameters such as the field-induced gap, 
the confinement shape, and the inter-dot distance. This dependence on external 
parameters allows tuning the dot arrays into different regimes for which we study the 
extended Hubbard Hamiltonians and identify the spin and valley level structure. Our results 
will help to advance the use of bilayer graphene quantum dots for quantum technologies. 
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