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Abstract A stoichiometric mixture of evaporating materials for MgGa,Se, single crystal thin films was prepared from
horizontal electric furnace. The crystal structure of these compounds has a rhombohedral structure with lattice constants a, =
3.953 A, ¢,=38.890 A. To obtain the single crystal thin films, MgGa,Se, mixed crystal was deposited on thoroughly etched
semi-insulating GaAs(100) substrate by the Hot Wall Epitaxy (HWE) system. The source and substrate temperatures were
610°C and 400°C, respectively. The crystalline structure of the single crystal thin films was investigated by the double
crystal X-ray rocking curve and X-ray diffraction ®-26 scans. The carrier density and mobility of MgGa,Se, single crystal
thin films measured from Hall effect by van der Pauw method were 6.21 x 10"® cm™ and 248 cm’/v's at 293 K, respectively.
The optical absorption of MgGa,Se, single crystal thin films was investigated in the temperature range from 10K to 293 K.
The temperature dependence of the optical energy gap of the MgGa,Se, obtained from the absorption spectra was well
described by the Varshni’s equatlon E(T)=E/ 0) - (aT */T+P). The constants of Varshni’s equation had the values of
Ey(0)=2.34¢V, a=8.80x 10" “eV/K and B= 251K, respectively.
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Fig. 1. (a) Horizontal furnace for synthesis of MgGa,Se, poly-
crystal. (b) Block diagram of the Hot Wall Epitaxy system.
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Fig. 2. X-ray diffraction patterns of MgGa,Se, polycrystal.
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Fig. 3. (a) Double crystal X-ray rocking curve of MgGa,Se,
single crystal thin film. (b) XRD ©-26 scans of the MgGa,Se,
single crystal thin film grown under optimized conditions.
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Table 1
EDS data of MgGa,Se, polycrystal and single crystal thin films

Polycrystal Single crystal thin film
Element Starting Growth Starting Growth
(Wt%) (Wt%) (Wt) (Wt%)
Mg 14.05 14.22 14.22 14.32
Ga 40.30 40.28 40.28 40.31
Se 45.65 45.50 45.50 45.37
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Fig. 4. (a) Temperature dependence of mobility for MgGa,Se, single crystal thin films. (b) Temperature dependence of carrier density
for MgGa,Se, single crystal thin films.
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Fig. 5. (a) Optical absorption spectra according to temperature
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Table 2
Peaks of optical absorption spectra according to temperature
variation of single crystal MgGa,Se, thin films

Temp. (K) Wavelength (nm) Energy (eV)
293 563.3 22011
250 555.9 2.2302
200 548.1 2.2620
150 540.9 2.2921
100 535.6 2.3150
77 5334 2.3242
50 531.5 2.3328
30 5304 2.3373
10 529.9 2.3398
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