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In this research, we focused on hexagonal boron nitride (h-BN), which is a layered material of nitrogen
and boron. h-BN is a semiconductor with a very large band gap of 5.8 eV. Since this energy corresponds
to deep ultraviolet light of 215 nm, it can be applied to germicidal |ight sources. However, carrier
doping, namely the energy band manipulation necessary for producing a light emitting device has not
been established. This is because the element substitution method used in ordinary semiconductors is
difficult. In this study, we aim to achieve the charge transfer to h-BN by adsorbing organic molecules
with high electron affinity or by intercalating alkali metal with high ionization energy into the
interface with the substrate.

First, lithium and cesium were vapor—deposited on the monoatomic layer h-BN produced by the chemical
vapor deposition method on the rhodium thin film. Then, it became clear that the energy band positions
of h-BN are shifted by 1.7 eV and 2.6 eV, respectively. Here, lithium or cesium seem to penetrate into
the interface between h-BN and the substrate. They cause a charge transfer, and create anelectric dipole
to generate a strong electric field, which changes the energy of the h-BN band. This does not mean a
direct carrier doping to h-BN, but it is a very effective to investigate the shape of the energy band
of h-BN. Therefore, because it is an important knowledge in basic science, we presented it at the 2019
Annual Meeting of the Surface Science Society of Japan and received the lecture encouragement award.
We are currently preparing for the publication of these results.

Since it was found that preventing charge transfer to the substrate is important for successful carrier
doping of h-BN, we transferred h-BN to a silicon substrate with the oxidized surface, which has a larger
band gap than h-BN. A band shift of about 0.5 eV was observed by the |ithium vapor deposition, implying
the carrier doping to h-BN.




