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Abstract

The stochiometric mix of evaporating materials for the CuGaTe single crystal thin films was prepared
from horizontal furnance. Using extrapolation method of X-ray diffraction patterns for the CuGaTe
polycrystal, it was found tetragonal structure whose lattice constant ap and co were 6.025 A and 11.931 A,
respectively. To obtain the single crystal thin films, CuGaTe: mixed crystal was deposited on throughly
etched semi-insulator GaAs(100) substrate by the Hot Wall Epitaxy (HWE) system. The source and
substrate temperature were 670 C and 410 C respectively, and the thickness of the single crystal thin
films is 2.ym The crystalline structure of single crystal thin films was investigated by the
photoluminescence and double crystal X-ray diffraction (DCXD). From the photocurrent spectrum by
illumination of perpendicular light on the c - axis of the CuGaTe; single crystal thin film, we have found
that the values of spin orbit coupling As.0 and the crystal field splitting Acr were 0.0791leV and 0.2463eV
at 10K, respectively. From the PL spectra at 10K, the peaks corresponding to free bound excitons and
D-A pair and a broad emission band due to SA is identified. The binding energy of the free excitons are
determined to be 0.0470eV and the dissipation energy of the donor -bound exciton and acceptor-bound
exciton to be 0.0490eV, 0.0558eV, respectively.
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Fig. 1. Horizontal furance for synthesizing of
CuGaTe; polycrystal.
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Fig. 3. Block diagram of the hot wall epitaxy

system.
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Fig. 4 X-ray diffraction patterns of CuGaTe;

polycrystal.
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Fig. 7. PL spectrum at 10K according to the
substrate temperature variation.

Fig. 8. Double crystal X-ray rocking curve of
CuGaTe; single crystal thin film.

Fig. 10. Cross section of CuGaTe; single Crystal
thin film grown at substrate temperate 410°C
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Fig. 14. Plots (ahv)? versus the incident photon
energy hv for CuGaTe; single crystal thin film.
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Fig. 15, Photocurrent spectra of CuGaTe; single
crystal thin film.
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