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Development of High Efficiency Photovoltaic Cells Using Electron Localized
States in Dilute Nitride Semiconductors
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We have investigated the improvement in the conversion efficienc¥ of
intermediate-band solar cells by utilizing two-step optical absorption through electron localized
states in dilute nitride semiconductors. First-principles calculations based on the supercell method

revealed that the arrangement of nitrogen atoms in GaPN significantly varies the band gap energy
and causes the formation of localized states. We found from the excitation power dependence of
two-wavelength excited photoluminescence and photocurrent characteristics of prototype solar cells
that above-gap excitation and below-gap excitation synergistically increase photogenerated carriers,
which leads to the increase in the efficiency of solar cells.
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