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Artificial photosynthesis devices using polarization-engineered nitride
semiconductors for visible-light response and high durability
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A cathodic photoelectrode was successfully implemented using a
polarization-engineered tunnel junction comprising an AIN thin layer and an n-type nitride photo
absorber (GaN and InGaN). Cathodic operation was confirmed under Xe-lamp irradiation. The structure
of the AIN thin layer was optimized using device simulation but several breakthroughs were necessary

to implement the structure as designed, such as low-temperature growth and novel gas-switching
sequence between GaN and AIN layers. Furthermore, modification of the GaN surface with Pt allowed us

to sprit water photoelectrochemically without external bias application.
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