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Emergent quantum properties in complex nanomaterials and their applications
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We explored novel emergent quantum properties in complex nanostructures, and
exploited their applications. As a major achievement, we discovered that carbon nanotubes with
artificially introduced localized exciton states exhibit up-conversion ﬁhotoluminescence phenomenon
efficiently, in which the nanotubes absorb low energy photons and emit high energy photons.
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