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Abstract — CuGaSe, single crystal was grown by the chemical transport reaction method using
the iodine (99.999%) as the transport agent, where the starting material was the ingot synthesized
by the melt grown technique with the excess selenium of 3 mole % plus the high purity elements
Cu, Ga and Se (99.9999%) in stoichiometry. The as-grown single crystal showed the black color
and had the optical energy gap of 1.755 eV at 10 K. From the photoluminescence spectra measured
at 10 K using the Ar-ion laser (488 nm-line) as the exciter, we obtained the three peaks located
at 1.667 eV, 1.085eV and 1.025¢V. Also, the deep donor levels located at 0.660 eV and 0.720 eV
below the conduction band were obtained from the TSC measurement, and the shallow acceptor
level located at 0.010 eV upper the valence band was obtained from the activation energy by the
thermal quenching of the photoluminescence intensity. As the result, we identify that the three
photoluminescence peaks are attributed to the edge emission and the donor-acceptor pair recombi-
nations.
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X-ray diffraction pattern of CuGaSe., single cry-
stal powder.
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Fig. 2. Optical absorption spectrum of CuGaSe, single
crystal.
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Fig. 3. Plot of (a-sv)’ versus the incident photon ene-
rgy (hv) in CuGaSe, single crystal at 10 K.
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Fig. 4. Photoluminescence spectra for CuGaSe. single
crystal in the wavelength region 550~ 1500 nm,
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Fig. 5. Thermally stimullated current spectrum of Cu-
(aSe; single crystal.
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Fig. 6. Tentative transition model of photoluminesce-
nce process in CuGaSe, single crystal at 10 K.
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