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The aim of this work is to show the effect of the 
wavelength of the incident monochromatic light 
on the electrical parameters of a silicon solar cell

• 1- Modèle

• 2- Continuity equation

Figure 1: Silicon solar cell illuminated by monochromatic light
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The electrical parameters (current density, voltage, power, output, effeiciency) are obtained by solving 
the continuity equation

• Current Density

• Voltage

• Power output

• Efficiency
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abP : power of the incident light absorbed by the 
solar cell

3



Table 1 : Different colours or light and there 
corresponding wavelenght [2].

The spectrum of solar radiation extends from ultraviolet to

infrared including the visible. The frequency ranges from

3.4×1016 Hz to 3×1011 Hz and the wavelength from 0.01 µm

to 1 mm, but photovoltaic conversion takes place only between

0.4 µm and 1.1 µm [1] . The last wavelength range

corresponds to the visible and the infrared. The wavelengths of

the visible extend from 0.4 µm (violet) to 0.78 µm (red)

including the colors of rainbow while the wavelengths of

infrared extend from 0.78 µm to 1.1 µm.
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Figure 2:   Variation of power, voltage and current density 
with different colours of monochromatic light

Figure 3:Variation of the efficiency versus of colours 

monochromatic light

❖ Results of simulation, using current density- voltage and 

power- voltage, showed that red colour light generates more 

electricity than other colours . 

❖ The efficiency of PV cells or panels in general could be 

improved by exposure to red light as it has been shown 

experimentaly by Ogherohwo et al. [3] 
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