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Study of efficiency enhancement of Si solar cells based on quantum and photonic
structure control
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The present study consists of Photonic- and Quantum Nanostructure Control. The
theme of Photonic Nanostructure Control demonstrates “ lateral light guiding (LLG)” principle for thin
Si solarcells based on resonant scattering of incident light by Si nano-spheres gSNS) of 300 nm in
radius. The theme of Quantum Nanostructure Control demonstrates Ge quantum wire (Ge QWR) structures
fabricated using Neutral beam Etching with Ferritin Biotemplates. The QWR is 10-20 nm in radius and 200
nm long, and shows a peak at 1300 nm in photoluminescence spectrum. The peak agrees well with the
theoretical calculation.

These achievements are proof-of-concept of Si based- high-efficiency tandem cells with Ge-QWRs consisting
ofddifferﬁnt radii and a LLG Si solarcell of only a few py m thick with SNS of 300-nm in radius
underneath.

Si microphotonics, Solar photovoltaics,
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