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Abstract

The stochiometric composition of AgGaS: polycrystal source materials for the AgGaSy/GaAs
epilayer was prepared from horizontal furnace. From the extrapolation method of X-ray diffraction
patterns it was found that the polycrystal AgGaS; has tetragonal structure of which lattice constant as
and co were 5756 A and 10305 A, respectively. AgGaSy/GaAs epilayer was deposited on throughly
etched GaAs(100) substrate from mixed crystal AgGaS: by the Hot Wall Epitaxy (HWE) system. The
source and substrate temperature were 590°C and 440C respectively. The crystallinity of the grown
AgGaSy/GaAs epilayer was investigated by the DCRC (double crystal X-ray diffraction rocking curve).
The optical energy gaps were found to be 261 eV for AgGaSz/GaAs epilayer at room temperature.
The temperature dependence of the photocurrent peak energy is well explained by the Varshni
equation, then the constants in the Varshni equation are given by @ = 8695%10™ eV/K, and 8 = 332
K. From the photocurrent spectra by illumination of polarized light of the AgGaS:/GaAs epilayer, we
have found that crystal field splitting 4Cr was 0.28 eV at 20 K. From the PL spectra at 20 K, the
peaks corresponding to free and bound excitons and a broad emission band due to D-A pairs are
identified. The binding energy of the free excitons are determined to be 0.2676 eV and 0.2430 eV and
the dissociation energy of the bound excitons to be 0.4695 eV.
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33 5. EDS of AgGaSy/GaAs epilayer.

¥ 1. EDS data of AgGaS2/GaAs epilayer

Element Starting element (%) Growing element (%)

Ag 4627 2737
Ga 8845 28268
S 26528 289%
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Fig. 6. Optical absorption spectra of AgGaSy/
GaAs epilayer.
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18 7. Plots (ahv ) versus the incident
photon energy hv for AgGaS:/GaAs
epilayer.
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¥ 2. Temperature dependence of PC eaks for

AgGaSy/GaAs epilayer

Temperature Wavelength Energy 480 or
(K) (nm) (eV) difference 4Cr
293 4749 26106
270 4733 26195
250 4711 26318
200 466.2 26594
150 461.8 2.6848
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g 457.1 27124
50 455.9 27195

4549 2.7255
20 425 3.0056 0.2801 4Cr
1. 193K
3 g -
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£ s - .
£
E
Eg?
g
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38 8. Photocurrent spectra of epilayer
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23 9. Temperature dependence of the energy
gap in AgGaSy/GaAs epilayer (The
solid line represents the fit to the
Varshni equation).
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33 10. Photoluminescence spectra of
AgGaSy/GaAs epilayer.
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