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Design of 2D heterostructures by crystal growth
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We have so far reported that lateral and vertical heterostructures of
graphene (Gr) and hexagonal boron nitride (h-BN) can be selectively formed on Cu surfaces depending
on the growth sequence. In this study, we demonstrated that the etching of h-BN during the growth of

Gr, which was a challenge in forming vertical heterostructures, can be suppressed by adjusting the
growth atmosphere and the type of carbon source gas. Additionally, we performed first-principles
calculations of the adsorption energy of various growth precursors on Cu surfaces partially covered
with Gr or h-BN and elucidated that the transition between lateral and vertical growth modes is
determined by whether the edges of Gr or h-BN islands are hydrogen-terminated. Furthermore, we
achieved the growth of MoS2 on sapphire directly grown with Gr or h-BN.
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