Study in transient regime of the electrical parameters of a silicon solar cell with multi vertical junctions connected in parallel and placed in short-circuit: influence of temperature and magnetic field
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Abstract 
A study of the effect of temperature and magnetic field on the electrical parameters of a parallel vertical junction solar cell, in transient dynamic regime operation, and under polychromatic illumination is presented. The transient voltage, the photocurrent density and the transient capacitance of the solar cell are deduced from the expression of the transient density of minority carriers of excess charges in the base. Indeed, the influence of the optimum temperature on the amplitudes and on the transient decrease of these electrical parameters is also studied. This optimum temperature is obtained by determining the optimum thickness of the solar cell from a given magnetic field.
Indeed, as the temperature increases, there will be thermal agitation resulting in an accumulation of carriers at the junction and therefore a reduction in carrier mobility. If there is thermal agitation, the minority carriers will take longer to cross the junction. The stationary regime will therefore be reached late, hence t0 increases with the increase in temperature. 
This work allowed us to observe that in the first moments of decay, the diffusion capacity is minimal, which leads to a rapid but brief drop in amplitudes because with a recombination velocity in short-circuit, a large number of Minority charge carriers in the base pass through the space charge region to participate in photocurrent generation.
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Figure 1:- Structure of (n/p) solar cell with   vertical junctions connected in parallel
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