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Realization of high-efficiency energy conversion in solar cells using photon
up-conversion
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We have proposed high-efficiency solar cells called two-step photon
up-conversion solar cells that utilize intra-band transitions for up-conversion. We have
demonstrated up-conversion with an efficiency over 100 times higher than that of previous similar
types of solar cells. However, to contribute to enhancing the overall efficiency of the solar cell
through the up-conversion phenomenon, further improvement in up-conversion efficiency is necessary.
Therefore, the purpose of this study was to further increase the efficiency by a factor of 10
through modulation doping and optimization of quantum dot positioning. As a result, we achieved an
approximately three-fold improvement through modulation doping and an approximately four-fold
improvement through the optimization of quantum dot positioning, resulting in a total improvement of

over ten times.
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