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Optical Properties of Undoped and Doped ZnsSnSes Single Crystals
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Abstract - ZnsSnSes and

ZnsSnSes:Co” single crystals were by the chemical transport reaction method. They

crystallized in the monoclinic structure. The direct energy band gaps of the ZnsSnSes and ZnsSnSes:Co® single crystals
at 280K were found to be 2.146eV and 2.042¢V. Optical absorption due to impurity in the Zn«SnSes:Co® single crystal
was observed and described as originating from the electron transition between energy levels of Co® ion sited at Ta

symmetry point.
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Fig. 1 X-ray diffraction patterns of ZnSnSes and

ZnsSnSes:Co® crystalline powders.
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Fig. 2 Optical absorption spectrum of ZnsSnSes and
ZnsSnSes:Co’” single crystals.
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Fig. 3 The Energy band gap of ZnsSnSes and

ZnsSnSes:Co?'(0.5mole%) single crystals at 289 K.
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Fig. 4. Optical absorption spectra in  ZnsSnSes:Co®" single
crystals in  the range of 500~2200nm at 289K.
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Table 1 Peak positions of the absorption band observed in

ZnaSnSes:Co>  single crystal at 289K
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Fig. 5 Energy-level splitting and electron transitions of co®
jons in ZnsSnSesCo®" single crystals at 289K.
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