Photoluminescence Properties of CdGalnSs : Er* Single Crystal

HMF, el AES, ol8F, Yef s HIAY" ddge” dy2”
« ZUE T3, Yo% A7, e 2] FAY AT
Sung-Hyu Choe’, Yo-Wan Kim", Jong-Wook kang’, Bong-Ju Lee’, Tae-Hwan Bang~, Seung-Cheol Hyun",
Nam-Oh Kim™, Hyung-Gon Kim™
* Chosun University, Dept. of Phys., ** Sunghwa College, Dept. of Electrical Engeineering,
*** Chosun College of Science & Technology, Dept. of Electrical Engeineering

Abstract

CdGalnSs: Er'* single crystal crystallized in the rhombohedral, with lattice constants a = 3.899 A
and ¢ = 36.970 A for CdGalnSs: Er**. The optical absorption measured near the fundamental band
edge showed that the optical energy band structure of this compound had a direct and indirect band
gaps, the direct and indirect energy gaps are found to be 2.665 and 2.479 eV for CdGalnSs: Er'* at
10K. The photoluminescence spectra of CdGalnSs: Er®* measured in the wavelength ranges
of 500 nm ~ 900 nm and 1500~1600 nm at 10 K. Eight sharp emission peaks due to Er®’
ion are observed in the regions of 549.5 ~ 560.0 nm, 661.3 ~ 676.5nm, 811.1 ~ 834.1 nm
and 1528.2 ~1556.0 nm in CdGalnS, : Er®*
to the radiative transitions between the split electron energy levels of the Er** ions

single crystal. These PL peaks were attributed

occupied at C,, symmetry of the CdGalnSs single crystals host lattice.
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Fig. 1.Photoluminescence spectrum of CdGalnSs:
£ single crystal in the wavelength range
500 ~ 900 nm at 10K
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Fig. 1.Photoluminescence spectrum of CdGalnSs:
E* single crystal in the wavelength range
500 ~900nm at 10K
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Free Ion Assignment
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Table 1. Emission peak energies of the Er* ion in
CdGalnSs: Er”  single crystal at 10K
{Units :cm™)
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CdGalnS:Er* (C,, Symmetry) (10K)
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Fig. 3.Energy level splitting and transition energies
of EF* ion in the CdGalnSs: EF* single crystal
at 10K
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