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Development of bright excitons with long lifetime for quantum information
devices
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The purpose of this study is to realize bright excitons with long lifetime
using a strained quantum well structure based on Zn0O related materials. Conventional bright excitons
are highly controllable by light but have short lifetimes, while dark excitons have long lifetimes
but are difficult to control with light. This study aims to extend the lifetime of bright excitons

using strained quantum wells consisting of Zn0O materials. We have realized high-quality ZnMg0/Zn0O
heterointerfaces on sapphire substrates, which are key to achieving long-lived bright excitons, and
confirmed exciton absorption and emission even at room temperature. Based on these results, we are
currently fabricating Zn0/ZnMg0 strained quantum wells and verifying their functionality as quantum

bits.
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