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Abstract - ZnosCdosAl2Ses and ZnosCdosAlaSeq
:Co?* single crystals were grown by CTR method.
The grown single crystals have defect chalcopyrite
structure with lattice constant a= 5.5966A, c=
10.8042A for the pure, a= 5.6543A, ¢= 10.8205A
for the Co-doped single crystal, respectively. The
optical energy band gap was given as indirect band
gap. The optical energy band gap was decreased
according to add of Co-impurity. Temperature
dependence of optical energy band gap was fitted
well to the Varshni equation. From this relation,
we can deduced the entropy, enthalpy and heat
capacity. Also, we can observed the Co-impurity
optical absorption peaks assigned to the Co°" ion
sited at the Ts symmetry lattice and we consider
that they were attributed to the electron
transitions between energy levels of ions.
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Fig. 1. Scheme of crystal growing apparatus by
the CTR method.
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Fig. 2. Temperature profile for the crystal

growth by the CTR method
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Fig. 4. Optical absorption spectra of
Zno 5Cdo 5A12Se4 and ZnosCdosAlzSes:Co>”
single crystals near the fundamental
absorption edge at 289K.
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Fig. 5. Optical energy band gaps of
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:Co?" single crystals at 289K.
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Fig. 7. Optical absorption spectra in
ZnosCdosAl2Ses:Co®"  single crystals in
the range of 250~2500nmm at 289K.
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Table 1. Temperature dependence of the
thermodynamic function in ZnosCdosAleSes
single crystal.
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Fig. 8. Optical absorption spectrum of
‘A,(*F)=*T,(*P) transitions of Co”" ions

in Zno.stO_5A128e4iCo%single crystals at
289K.
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289K.

Table 2. Peak positions of the absorption band
observed in Zn4SnSes: Co?* single crystal at

289K.
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Fig. 10. Energy-level splitting and electron
transitions of Co?* ions in
Zno.sto.sAleea,iCo2+ single crystals at
289K.
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