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ABSTRACT
In this research a theoretical method was introduced to calculate the efficiency of
GaAs solar cell, with a window layer (which epitaxially grown to prevent the surface
recombination process caused by surface defects) which contains Al and the effect of
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variation of Al concentration on the efficiency of the solar cell, where we consider the
window layer as a forth layer in the energy band diagram for the photovoltaic cell.
Because of the lack of information about the necessary and essential variables for
calculating the efficiency like absorption coefficient, effective mass of carriers, refractive
index, ..etc. This variables was calculated by numerical methods using the few
existing experimental information's. Absorption coefficient, refractive index, permittivity,
coefficient and diffusion lengths and relaxation times for Al concentrations (0 — 45 %) and

for the effective wavelengths were calculated and used to find the efficiency at the former
Al concentrations.
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(4)
(mm) )
x=0.05| x=0.1| x=0.15| x=0.25| x=0.3 | x=0.35 | x=0.45
a(cm™)

1*10? 725 | 145 | 2175 | 575 | 115 | 1725 | 4.375
2%10° 7 14 21 55 11 16.5 | 4.375
4%10° 6.75 | 13.5 | 2025 | 5375 | 10.75 | 16.125 | 4.375
6*10° 6.75 | 13.5 | 2025 | 525 | 105 | 1575 | 4.375
8*10° 6.5 13 195 | 525 | 105 | 1575 | 4.375
1*¥10° 6.5 13 19.5 | 5.125 | 1025 | 15375 | 4.375
2%10° 6.25 | 12.5 | 18.75 5 10 15 4.375
4*10° 6.25 | 12.5 | 18.75 5 10 15 4.375
6*10° 6 12 18 5.125 | 1025 | 15375 | 4.125
8*10° 575 | 115 | 1725 | 5375 | 10.75 | 16.125 | 4.25
1*10* 525 | 105 | 1575 | 575 | 115 | 1725 | 425
2*10* 3.75 7.5 | 1125 | 425 8.5 | 1275 4
4*10* 2.5 5 7.5 2.75 5.5 8.25 | 2.125
6*10* 1.75 3.5 5.25 2 4 6 1.625
8*10* 1375 | 275 | 4125 | 1.5 3 4.5 1.5
1*¥10° 1.25 2.5 3.75 1.25 2.5 3.75 1.25
2%10° 1 2 3 1 2 3 0.875
4%10° 1 2 3 0.875 | 1.75 | 2.625 | 0.675
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0.4 3.3913.35|3.32|3.283.25|3.22|3.18 |3.15|3.11 | 3.08
0.5 43314281424 | 42 |4.15(4.114.07]4.02|3.98| 3.94
0.6 3.8713.83|3.79|3.75(3.71|3.65|3.63 |3.59|3.56| 3.52
0.7 3.751 3.7 |3.66|3.62(3.59|3.55|3.51|3.47|344| 34
0.8 3.64 | 3.6 |3.56|3.53(3.493.45|3.42|3.38|3.34| 3.31
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A 0.05 0.1 0.15 02| 0.25 03] 0.35 04| 0.45
0.3 852 | 835| 8.17| 8 7.84 | 7.67 751 734 7.18
0.4 11.22 | 11.02 | 10.75 | 10.56 | 10.36 | 10.11 | 9.92| 9.67| 9.98
0.5 18.31 | 17.97 | 17.64 | 17.22 | 16.89 | 16.56 | 16.16 | 15.84 | 15.52
0.6 14.66 | 14.36 | 14.06 | 13.76 | 13.32 | 13.17 | 12.88 | 12.67 | 12.39
0.7 13.69 | 13.39 | 13.1] 12.88| 12.6| 12.32| 12.04 | 11.83 | 11.56
0.8 12.96 | 12.67 | 12.46 | 12.18 | 11.9| 11.69 | 11.42 | 11.15| 10.95
0.9 12.6 | 12.32 ] 12.11 | 11.83 | 11.62 | 11.35| 11.08 | 10.89 | 10.62
1 11.9 | 11.69 | 11.42 | 11.22 ] 10.95| 10.75| 10.49 | 10.3 | 10.04
1.1 11.69 | 11.49 | 11.22 | 11.02 | 10.75| 10.56 | 10.3 | 10.11 | 9.85
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