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Abstract:

The effect of the energy gap width of the absorbing layer on the efficiency of
solar cells was studied to achieve the highest amount of electrical energy and to
determine the optimal value of this width that corresponds to the highest
efficiency of the solar cell. Additionally, the impact of sunlight on the optimal
energy gap value was examined. The study was conducted through simulation
and computational modeling using MATLAB to predict the performance of the
solar cell when there is a change in the energy gap width. This prediction
contributes to the potential for performance enhancement. The results showed
that there is an optimal bandgap value at which the efficiency of the solar cell is
maximized. When the bandgap width exceeds this value, the efficiency of the
solar cell begins to gradually decrease. It was found that the optimal bandgap at
a temperature of 5800 K for the sun is (1.4) electron volts, at which the solar cell
efficiency reached its maximum value of about 22%. On the other hand, the
results showed that the optimal value of the energy gap increases with the rise in
solar temperature, which necessitates the need to adjust the design according to

different climatic conditions. The results obtained have been discussed and

interpreted.
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