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Abstract

In this work ZnGeSes:Co®" single crystals were grown by the chemical transport reaction method
in which the iodine was used as the transporting agent. The ZmGeSes:Co® single crystal was found to
have a monoclinic structure. The optical absorption spectra of grown crystals were investigated using
a temperature-controlled UV-VIS-NIR spectrophotometer. The temperature dependence of band-edge
absorption was in a good agreement with the Varshni equation. The observed impurity absorption
peaks could be explained as arising from the electron transition between energy levels of Co® jon sited

at the T4 symmetry point.
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Fig. 1. Scheme of crystal growing CTR apparatus.
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Fig. 2. Photograph of Zn(GeSes:Co® single crystals
grown by the CTR method,
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Fig. 3. X-ray diffraction patterns of
Zn4GeSes:Co®* single crystal.
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Fig. 4. Optical absorption spectrum of ZniGeSes:Co”™
single crystal.
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Table 1. Temperature dependence of optical energy
gap for ZniGeSesCo™ single crystals.

Temperature | Measurement | Calculation
(K) (aV) (ev) | *°
10 2.312 2315 0.003
40 2.310 2310 0.000
70 2.306 2.300 0.006
100 2.290 2.287 0.003
130 2.280 2272 0.008
160 2.264 2.254 0.010
150 2244 2.236 0.008
220 2220 2.216 0.004
250 2.200 2.195 0.005
290 2.166 2.166 0.000
Eg{0) = 23156 eV, a=902x10"eV/K,
B8=217736 K
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Optical absorption spectrum of cobalt
impurity at 290K in the wavelenght range
from 200nm to 2500nm for the
ZnuGeSes:Co?” single crystal.
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. Optical absorption spectrum of cobalt
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from 600nm to 80nm for the
Zn4GeSes:Co® single crystal.
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Fig. 8. The second derivative spectrum of the
impurity optical absorption spectrum at
290K in the wavelength range form
600nm to 850nm for the ZniGeSesCo®"
single crystal at 290K.
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Fig. 9. Optical absorption spectrum of cobalt
impurity at 200K in the wavelength range
from 600nm to 80nm for the
ZnsGeSes:Co” single crystal.
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Fig. 10. The second derivative spectrum of the
impurity optical absorption spectrum in
wavelength range 1100 ~ 2200nm for the
ZruGeSes:Co” single crystal at 200 K.
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Table 2. Fine structures and peak positions of
impurity optical absorption peaks
observed in the ZniGeSesCo” single
crystal at 290K (Units: em ™).
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