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In the quest for realizing efficient photocatalysts, it is required to utilize sunlight spectrum for
exciting photoelectrons. For this purpose, metal oxides with wide-band gap have been so far studied
intensively to introduce in-gap states by impurity doping. However, the research is done by using ceramic
powder and it is difficult to evaluate the bulk properties owing to the existence of defects and grain
boundaries. This paper provides a cue to understanding bulk optical properties through studying
Fe203-Cr203 single crystal line films as amodel system. Using pulsed-laser deposition, we have succeeded
in the epitaxial growth of single crystalline alpha—(CrxFel—-x) 203 solid-solution films with atomically
flat surfaces to observe intrinsic optical properties. Detailed optical characterization revealed the
emergence of a new absorption band at 1.7 eV in the solid-solution films, which is considerably narrower
than those of the end members (2.1/3.0 eV). This narrow bandgap was explained by the transition from
occupied Cr d state to empty Fe d state, which was confirmed by the investigation of band structure
using synchrotron radiation measurements. Our result presents the possibility to tailor band-gap of

the solid-solution for developing a highly efficient visible light-driven photocatalysts.




