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Wave band effect of solar cells under irradiation of CW laser
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Abstract: In order to find the wave band effect of solar cells under irradiation of continuous wave ( CW) laser, the
irradiation effect and damage effect of monocrystalline silicon solar cells were studied under the irradiation of three kinds of in-
band or out-of-band CW laser. The response of solar cell to laser was observed. Then, the damage marphology of the cell and the
absorption curves of its original material were compared, and the ahsorption mechanism of solar cells at the wavelengths near the
intrinsic absorption long wavelength threshold was obtained. Finally, the reason for different damage results induced by 10. 6um
laser and 1064nm laser was analyzed. The results show that the great difference between the ahsorption coefficients of cover glass
and silicon at different laser wavelengths is the reason for different damage results to solar cells.
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Fig.1 Cross section of a monocrystalline silicon solar cell
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Fig.2 Beam path of the experiment
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Fig.3 Variation of T and V.
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Fig.4 Contrast of I-V curves before and after laser irradiation
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Fig. 5 Morphology and -V curve of monocrystalline silicon cell irradiated by
10. 6pm laser(25. 5W,3. 7 x 10°W/cm? ,80s)
a—morphology b—I-V curves
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Fig. 6 Morphology and I-V curve of monocrystalline silicon cell irradiated by
10. 6um laser(31W,4. 4 x 10>W/cm? ,50s)
a—morphology b—I-V curves
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Fig. 7 Morphology and I-V curve of monocrystalline silicon cell irradiated by
1064nm laser(19. 4W 2. 8 x 102W/cem?,70s)
a—morphology b—I-V curves
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Fig. 8 Morphology and I-V curve of monocrystalline silicon cell irradiated by
1064nm laser(31. 3W ,4. 4 x 10° W/cm” ,40s)
a—morphology b—I-V curves
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Fig.9 Absorption curves of quartz crystal and silicon
a—quartz crystall'"] b—silicon
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