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Abstract -CdIn:Ss and CdInsSs:Co®" single crystals of the normal spinel structure were grown by the C.T.R. method.
The optical energy band structure of these compounds had a indirect band gap at the fundamental optical absorption
band edge. The direct and the indirect energy gaps are found to be 2.325 and 2.179eV for CdInSs, and 2.303 and 2.169
eV for CdInaSa4:Co* at 5K, respectivly. The fundamental absorption band edge of these single crystals shift to a shorter
wavelength region with decreasing temperature, and the temperature dependence of the optical energy gaps in these
compounds satisfy Varshni equation. The Varshni constants a and 8 of the direct energy gap are given by 1339 X
10*eV/K and 509K for Cdin:Ss and 29.73 X 10 4 ¢V/K and 1398K for Cdln:Ss: Co®'. The Varshni constants a and 8
of the indirect energy gap are given by 9.68 X 10* eV/K and 308K for Cdln,Ss and 13.13 x 10 eV/K and 440K for
CdIn:S4: Co', respectivly. The impurity optical absorption peaks due to cobalt dopant are observed in CdIngSs: Co”' single
crystal. These impurity optical absorption peaks can be attributed to the electronic transitions between the split energy
levels of Co> ions located at T4 symmetry site of CdInySs host lattice.
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Fig. 2. Optical absorption spectrum of CdIn:Ss and CdIn:S,
:Co” single crystals at 5K.
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Fig. 4. Plot of (@ -hv)* vs. the incident photon energy
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Table 1.

Varshni A4 A Eg0), a, 8 .
Value of Eg(0), @, 8 for Varshni equation

Varshni CdInzS4 CdInSs : Co®'

coefficient

Direct Indirect Direct Indirect

E.(0) (eV) 2325 2.179 2.303 2.169

a (eV/K) 13.39x10™ 968x10* 2073%107* 13.13x10™

B (K) 508 308 1398 440
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