Wavelength, polarization, and angle

dependence of solar-panel efﬁciency
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Abstract

This study aims to investigate the effects of light wavelength, polarization state, and
angle of incidence on the photovoltaic conversion efficiency of a solar panel. The
experiment utilized green (532 nm) and red (632.8 nm) laser sources, with systematic
variation of their polarization directions and incident angles. To ensure measurement
accuracy, the beam spot size and laser power were controlled so the solar panel operates
within its linear response region. Experimental results indicate that, under the same
power conditions, red light generates a higher photocurrent than green light, suggesting
superior conversion efficiency. Additionally, TM-polarized light exhibited a notable
increase in photocurrent near the Brewster angle, consistent with theoretical
predictions. On the other hand, variations in polarization orientation had minimal
influence on the performance of the PIN-structured solar panel used in this study.
Based on these findings, the most efficient combination of wavelength, polarization,

and incident angle can be determined to maximize photocurrent generation.
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Current(pA) vs. Incident Angle(’) under 632.8nm Red Current (JA) vs. Incident Angle ( Junder 532 nm Green Laser
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current vs. power under red laser current vs. power under green laser
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Varing Polarization in 632.8nmred laser Varing Polarizationin 532nm green laser
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