Light trapping in plasmonic solar cells
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Light is poorly absorbed in a thin-film solar cell
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Materials resources for photovoltaics

Relative abundance of elements vs. atomic nr.
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Light trapping in a thin-film solar cell

Nature Mater. 9, 205 (2010)




Back contact nanopatterns on ultrathin a-Si:H solar cells
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Nanopattern is better than ASAHI random texture
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Light intensity modulated at the nanoscale
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Nanoscale engineering of light-absorption profile

Spectrally Integrated A=400 nm
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Effect of pitch: 3D full-field simulations of light
trapping in nanostructured thin-film solar cell
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Angle-resolved photocurrent spectroscopy:
Light couples to waveguide modes of the a-Si layer -AM
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Phys. Rev. Lett. 103, 027406 (2009)
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What is the best light trapping structure ?

Finding the optimum spectrum of spatial
frequencies of the scattering structures




Light trapping in a thin-film solar cell

Nature Mater. 9, 205 (2010)




Reflectance spectroscopy
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Light trapping: maximum path length enhancement
first-order estimates
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Other novel plasmonic solar cell designs
nanoscale light management
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More detalls

REVIEW ARTICLE

nature
ma'terlals PUBLISHED ONLINE: 19 FEBRUARY 2010 | DOI: 10.1038/NMAT 2629

Plasmonics for improved photovoltaic devices

Harry A. Atwater™ and Albert Polman?*

The emerging field of plasmonics has yielded methods for guiding and localizing light at the nanoscale, well below the scale of
the wavelength of light in free space. Now plasmonics researchers are turning their attention to photovoltaics, where design
approaches based on plasmonics can be used to improve absorption in photovoltaic devices, permitting a considerable reduc-
tion in the physical thickness of solar photovoltaic absorber layers, and yielding new options for solar cell design. In this review,
we survey recent advances at the intersection of plasmonics and photovoltaics and offer an outlook on the future of solar cells

based on these principles.

Nature Mater. 9, 205 (2010)
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Conclusion: Light management in thin-film solar cells
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Arrays are better Nanoparticle AR coating + many other
than random + light trapping options
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