Excitons in pristine silver iodide crystals
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There has been considerable experimental research on electrical and optical properties of silver iodide (AgI) and AgI-based materials which are known superionic conductors. The AgI has the three phases designated as ,  and , in order of decreasing temperature, at normal pressure. In all of the phases, the optical absorption [1, 2] and, photoluminescence (PL) [2, 3, 4] have been clearly observed. However, it is known that AgI crystal tends to contain crystal defects (point defects, different stacking faults and polytypes) due to excess iodine [4]. The crystal defects affect the optical spectra. Similar effects have been also observed copper iodide (CuI).
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 In the present work, different AgI specimens have been prepared by different preparation processes: melt-grown-, vapour-grown- and sintering methods. After characterizing the crystals by the XRD method, scanning electron microscopy, the PL, PL-excitation and time-resolved PL spectra are measured at different temperatures between 10 K and room temperature under different photoexcitation intensities. As a typical result, the optical density (OD) and PL spectra of AgI films fabricated by the vacuum evaporation method are shown in the figure 1.
 On the basis of the experimental results, we have studied the exciton properties and dynamics of AgI.
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Figure 1. The OD and PL spectra of different AgI films at 12 K.








