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Reduction of reflected light from silicon solar cells through

spherical optical micro/nano-structure
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Abstract: In order to expand the low reflective properties of silicon solar cells in a perfect frequency
range, a kind of optical microstructures composed of period arranged spherical silica particle was
designed. The excellent anti-reflective property of optical micro/nano-structure was used to expand the
ultra-low reflective property of silicon solar cells. First, the scattering property of a single spherical silica
particle was studied using Mie scattering theory. Then, the reflective property of periodic two-dimensional
optical micro-structures composed of multiple particles was analyzed by simulation software "MEEP". The
results of the simulation demonstrate that when the radius, spacing and periodic number of spherical
particles are reasonably selected, the ultra-low reflection will occur in a perfect frequency range.
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Fig.1 Optical characteristic curves of silicon particle with a radius

of 180 nm in vacuum
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Fig.2 Scattering characteristic curves of silicon particle with

different radius in vacuum
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Fig.3 Forward scattering characteristic curves of silicon particle

with different radius in vacuum
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Fig.4 Back scattering characteristic curves of silicon particle with

different radius in vacuum
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Fig.5 Cross sectional of the optical micro-structures model
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Fig.6 Reflective curves of optical micro-structure with different

periodic numbers
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Fig.7 Reflective curves of optical micro-structure with different

radius
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Fig.8 Reflective curves of optical micro-structure with different

spacings
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