Excitons in AgI–oxide particle composites
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Silver iodide (AgI) is a well-known superionic conductor above 419 K. It is also known that the dispersion of electrically-insulating oxide particles into AgI and the amorphization of AgI with oxide considerably enhance the ionic conductivity at room temperature. However, the followings are not clarified. Why does the oxide particle dispersion enhance conductivity? What are the atomic and electronic structures of AgI/oxide particle interfaces? Conveniently, the constituent material AgI shows clear optical spectra due to excitons even at room temperature, and the spectral structure is very sensitive to environments in which excitons are moving. Therefore, exciton spectra may provide useful information about defects, grain boundaries, surfaces and AgI/oxide interfaces.
We have fabricated different kinds of AgI–oxide particle composites (AgI–anatase [2], AgI–ZnO [3], AgI–Al2O3 [4] and AgI–ZrO2 [5]) overall concentration of AgI, which were characterized with x-ray diffraction and SEM images, and measured enhancements of conductivity at room temperature. Photoluminescence (PL), PL excitation and time-resolved PL spectra for these composites were carried out at different temperatures between 8 K and room temperature. [2–5]
In the present paper, we present the structural data and exciton spectra of different kinds of AgI–oxide particle composites. We then study on the exciton properties and clarify the ionic-conduction mechanism of the composites.
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