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Optical Properties of Undoped and Ni2+—doped MglInzSes Single Crystals
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Abstract - MgIn:Ses and MgIn;SesNi“ single crystals were grown in the rhombohedral structure by the chemical
transport reaction (C.T.R.) method using iodine as a transport agent. The optical absorption measured near the
fundamental band edge showed that the optical energy band structure of these compounds had a direct band gap. The
fundamental absorption band edge of these single crystals shift to a shorter wavelength region by decreasing
temperature and the temperature dependence of the optical energy gaps in these compounds satisfy Varshni equation.
The impurity optical absorption peaks due to nickel are observed in Mgln:Ses: Ni°' single crystal. These impurity optical
absorption peaks can be attributed to the electronic transitions between the split energy levels of Ni*' ions located at T4
symmetry site of MgIn:Se; host lattice. In the photoluminescence spectrum of the single crystal at 10K, a blue emission
with a peak at 687 nm and a green emission with a peak at 815nm for the MgIn:Sey single crystal were observed.
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Fig. 1 The scheme of growing apparatus for the
Mgin:Ses and MginaSes : NiE* single crystals.
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Fig. 2 Block diagram of photoluminescence measurement
systern.
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Fig. 3 X-ray diffraction patterns of the Mgin.Ses and
Mgin:Seas : Ni¥* single crystal powders.
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Fig. 4 Optical absorption spectra of Mgln:Se; and
MglnzSes : Ni¥ single crystals.
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Fig. 5 Plot of the (a -hv)® vs the incident photon
energy hv in Mgin,Ses and Mgln;Ses : NiZ* single

crystals.
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Fig. 6 Temperature dependence of optical energy gaps in
MginzSes and Mgin;Ses : Ni** single crystals.
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Fig. 7 Optical absorption spectrum of Mg|n28e4:Ni2’ single
crystals at 295 K.
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Fig. 8 Energy level splittingand transition of the NiZ ion
in MgIn.SesNi* single crystal at 295 K.
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Fig. 9 Photoluminescence spectrum of Mgln:Ses single
crystal at 10K.
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Fig. 10 Photoluminescence mechanism of Mgln:Ses
single crystal at 10K.
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