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Abstract

Undoped and Co” ~doped ZnsGeSes single crystals
Reaction method using iodine as a transporting agent.

were grown by the Chemical Transport

The crystal structure of these compounds

determined by X-ray diffraction analysis was monoclinic structure. The direct energy gaps of these
compounds were measured and the temperature dependence of the optical energy gap were closely
investigated over the temperature range 10-290K. The temperature dependence of the optical
energy gap is well presented by the Varshni equation. Also the optical absorption peaks of

7ZniGeSes:Co-~ single crystal observed, centered at 5437

, 6079, 7142, 12950, 13462, 14786 and 15735

cm ', can be explained in terms of the electronic transitions of Co™ ions located at Td symmetry
of the host materials. According to the crystal-field theory, the crystal-field, Racah and spin-orbit

coupling parameters obtained from the absorption bands
A =-284cm !, respectively.

are given by Dg=36lcm ' B-655cm ' and
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X-ray diffraction patterns of ZnsGeSes
and ZniGeSes:Co”" single crystals.
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Fig. 2. Optical density spectrum df ZnyGeSes
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Fig. 5. Temperature dependence of optical
energy gap for ZniGeSes and
ZniGeSes:Co® single crystals.
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ZnaGeSes: Co%” single crystals.
RTINS
ZnsGeSes single crystal ngﬂegf;yg; single
‘Temp |meas. meas
() [@V) [eallevy| =4 | TEMP (V) [cal (v ©
10 25971 2603 10.006 10 123121 2.315 | 0.003
40 2596 259 (0.000 40 123101 2.310 | 0.000
70 2592 | 2584 [0.008 70 [2.306 | 2.300 | 0.006
100 | 2580, 2570 10.01 100 (2290 | 2.287 | 0.003
130 | 2.566| 2.553 {0.013 || 130 {2280 | 2.272 | 0.008
160 | 2550| 2536 [0.0141 160 [2.264 | 2.254 { 0.01
190 | 25201 2517 |0.003| 190 |2.244] 2.236 | 0.008
220 | 25001 2.498 10.002| 220 (2220] 2216 0.004
250 | 2480 2479 |0.001| 250 12.200| 2195 | 0.005
200 | 2452] 2453 :0.001 290 121661 2.166 | 0.000
Eg(0) = 26038 eV Eg(0) = 23156 eV
a=72%10" eV/K a=902x10" eV/K
A=110193 K B= 217736 K
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Fig. 6. Impurity optical absorption spectrum of
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region.
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