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First-principles study of adsorption and migration on the (001)
surfaces of cubic BN1 HIROAKI KOGA, TSUYOSHI MIYAZAKI, National In-
stitute for Materials Science, SATOSHI WATANABE, The University of Tokyo,
TAKAHISA OHNO, National Institute for Materials Science — This first-principles
study examines the behavior of boron and nitrogen adatoms on the dimer-
reconstructed (001) surfaces of cubic boron nitride (cBN), to find low-barrier mi-
gration pathways that control the vapor-growth of cBN. Adatom dynamics on the
surfaces of wide band gap semiconductors such as cBN (with ∼6 eV gap) and di-
amond is an uncharted field of surface science: Because these materials have very
strong, directional bonds, the adatoms may choose unlikely adsorption sites and
migration pathways, to minimize the induced strains. For example, we have found
that a N adatom on a N dimer row of cBN(001) migrates using a site-exchange
reaction, rather than migrating on the dimer row. The calculated energy barrier for
the site-exchange pathway is mere 0.9 eV, in contrast with the large barrier (over 4
eV) of the dimer row pathway. At the meeting, we report such low-barrier pathways
on cBN(001), and also discuss a new approach to cBN epitaxy that exploits them.
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