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Investigation of short-circuit current of a solar cell in function of the wavelength of the irradiated light 

        The Earth receives 50 billion kWh of energy from the Sun in every second. In other words, during one hour this energy is greater than the human population uses during a whole year. The solar cell is the device which uses energy radiated from the Sun can be converted to electrical energy.
        Today the use of solar energy and other renewable energy sources are even better widespread. In addition to an increase of the number of solar cells, their materials and principle of operation are changing and their manufacturing technologies are developing fast. The aim of the solar cells is to produce as much electrical power per unit area as possible. In order to achieve this goal, it is essential to examine the electrical characteristics of the solar panels as a function of the spectrum of the incoming light; in other words, the composition of wavelengths they receive. Therefore, a fundamental question is how the electrical characteristics of a solar panel (e.g. short-circuit current) depend on the wavelength of the irradiating light. It is important to know that, for example, whether can a given solar panel provide better electrical characteristics in the spectrum of visible light, infrared light or ultraviolet light? The answer may hold crucial importance in the selection of the material(s) of future solar panels, and the examination of their operation and manufacturing technology.
         This paper investigates this important question experimentally in the laboratory of the Power System Department of the Óbuda University. The experiments were carried out with a small solar panel (surface of the solar cell 4.5 cm2). A special light source was used. A monochromator was used to select a narrow, well-defined spectrum of the incoming light for the solar panel. A sensitive current monitor was used to measure the short-circuit current. Using the simple but precise measurement arrangement, I was able to plot the short-circuit current in function of the wavelength of the irradiating light. With an analysis of the obtained current-wavelength graph, the electrical response of the solar cell to various wavelength of light could be investigated. The actual response is detailed in the paper.



