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Photoluminescence of Multinary-compound Semiconductor ZnGainSs : Er®™ Single Crystals
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Abstract - Zaln:S; and ZnlnaSs: Er*" single crvstals
crystallized in the rhombohedral (hexagonal) space group
Cs,"(R3m), with lattice constants a =3.852 A, ¢ = 37.215

A for annz&;, and 2=3823A and¢=36.975A for
ZnlnzSs: Er’T. The optical absorption measured near the
fundamental band edge showed that the optical energy
band structure of these compounds had a direct and
indirect band gap, the direct and indirect energy gaps are
found to be 2.778 and 2.682 eV for ZnInsSs, and 2.725
and 2.651eV  for ZnlneS:: Er"  at 293 K. The
photoluminescence spectra of Znin:Ss: Er’* measured
in the wavelength ranges of 500 nm ~ 900 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, and 811.1 ~ 8‘%4 1 nm. and 1528.2~1556.0
nm in CdGalnSs:Er®* single crystal. These PL
peaks were attributed to the radiative transitions
between the split electron energy levels of the Er''
ions occupied at Coy symmetry of the Znln2Ss: single
crystals host lattice.
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Fig. 1 X-ray diffraction patterns of ZnIn234 and
ZnlnzSq @ Er®’ single crystals.
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Fig. 2 Optical absorption spectra of ZnInzSs
single crystal between 10K to 300K
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Fig. 3 Optical absorption spectra of ZnlInaSs:
Er®* single crystal between 10K to 300 K.
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Fig. 4 Plot of (a-hv)? vs. the incident photon
energy hv in ZnIn2Ss4 single crystal
between 10K to 300 K.
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Fig. 5Plot of (a-hv)Y? vs. the incident photon
energy hv in Znlnz2Ss single crystal
between 10K to 300 K.
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Fig. 6 Plot of (e-hv)* vs. the incident photn
energy hv in ZnIn2Ss: Er’’ single crystal
between 10K to 300K.
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Fig. 7 Plot of (@ -hv)Y? vs. the mcxdent photon
energy hv in ZnlnsSs: Br? single crystal
between 10K to 300 K.
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Fig. 8 Photoluminescence spectra of Znin:S4 : Er’
single c¢rystal in the wavelength range
500 ~ 900 nm between 10K to 300 K.
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Fig. 9 Phofoluminescence spectra of Znln:Ss: Er’
single crystal in the wavelength range
970~1040 nm between 10 K.
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Fig. 10 Phé)toluminescence spectra of ZnIn2Ss:
Er® single crystal in the wavelength
range 1500~1600 nm between 10 K.
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Fig. 11 Energy level splitting and photo-
Juminescence transitions of Er’' ion in
the ZnInz2Ss : Er’ single crystal at 10 K.
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