
Photoelectric conversion of silicon
photovoltaic cells

Key Takeaways. Understanding the photovoltaic cell working principle is key to advancing solar technology.;

Silicon remains the titan of semiconductor materials, highlighting its enduring significance in solar energy

conversion.; The lifespan and improved efficiency of current solar cells foreshadow an electrified future.

The study attempts to boost the power conversion efficiency of polycrystalline silicon (Si) photovoltaic cells

by the application of anti-reflective coating (ARC). The solgel ...
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Traditional silicon solar cells can only absorb the solar spectrum at wavelengths below 1.1 um. Here we

proposed a breakthrough in harvesting solar energy below Si bandgap ...

The novel patterned homeotropic polymer thin film structures could thus improve the silicon photovoltaic cell

energy conversion efficiency, specifically for the higher incident sunlight angle at 45&#176;. The integrated

conversion efficiency would be closer to that of direct sunlight. The proposed patterned homeotropic polymer

thin films exhibited ...
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By direct numerical solution of Maxwell''s equations and the semiconductor drift-diffusion equations, we

demonstrate solar-power conversion efficiencies in the 29%-30% ...

Remarkable enhancement of power conversion efficiency of silicon photovoltaic cell overlaying with novel

metallic-polymer nanocomposites utilising immersion technique . Original Paper; Published: 18 February

2024; Volume 78, pages 3651-3665, (2024) Cite this article; Download PDF. Chemical Papers Aims and

scope Submit manuscript Remarkable ...

Capturing sunlight: Photoelectrochemical (PEC) conversion of solar energy to chemicals requires

cost-effective and durable photoelectrodes. Silicon is a promising candidate material as a photoabsorber for

efficient ...

The photoelectric effect occurs when electrically charged particles are released from or within a material when

illuminated by light (or electromagnetic radiation). The light ejects electrons from the surface of the metal, and

these electrons can cause an electric current to flow. The phenomenon was discovered in 1887 by the German
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physicist Heinrich Hertz.

The intermittency of solar radiation and its susceptibility to weather conditions present challenges for

photovoltaic power generation technology 1, 2, 3, 4.Hybrid energy utilization of sun and rain energy can help

improve the power output of solar cells under low-light rainy conditions, thus compensating for the gaps in

sunlight availability 5, 6.

Solar cell, any device that directly converts the energy of light into electrical energy through the photovoltaic

effect. The majority of solar cells are fabricated from silicon--with increasing efficiency and lowering cost as

the materials range from amorphous to polycrystalline to crystalline silicon forms.

This is the basic reason for producing electricity due to photovoltaic effect. Photovoltaic cell is the basic unit

of the system where the photovoltaic effect is utilised to produce electricity from light energy. Silicon is ...

Capturing sunlight: Photoelectrochemical (PEC) conversion of solar energy to chemicals requires

cost-effective and durable photoelectrodes. Silicon is a promising candidate material as a photoabsorber for

efficient photoanodes and -cathodes due to its variety of crystal structures, customizable morphology, and

controllable conductivity.

Silicon Solar Cells by Martin A. Green, The University of New South Wales, 1995. Direct Energy Conversion

by Stanley W. Angrist, Allyn and Beacon, 1982. Sustainable Energy Science and Engineering Center

Photovoltaic Effect Solar photovoltaic energy conversion: Converting sunlight directly into electricity. When

light is absorbed by matter, photons are given up to excite ...

By direct numerical solution of Maxwell''s equations and the semiconductor drift-diffusion equations, we

demonstrate solar-power conversion efficiencies in the 29%-30% range in crystalline-silicon photonic-crystal

solar cells.
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