
Solar cell special effects and applications

This chapter comprises a broader extent of the luminescence phenomenon with the mechanism involved

therein as well as applications. Typically, the up and down conversion and downshifting behavior of the

optical materials have been elucidated in brief. The fundamental understanding of these optical materials has

been described by using schematic ...

4.2.2 Fabrication of a Silicon Solar Cell. A silicon solar cell is a device that converts energy from the sun into

electrical energy. Through the absorption of light, excitation of an electron in the valence band to a higher

energy state is instigated, thus creating an electron-hole pair; these are free to migrate and will recombine

when they are in the close ...

Understanding this solubility is also important for sorting techniques. Functionalized fullerenes have been

used widely, with potential applications in solar cells, drug delivery systems, and materials science in general

[5,6,7]. In our article, we would like to offer a comprehensive review of previous research activities focused

on the ...

Perovskite solar cells (PSCs) have emerged as a promising technology for renewable energy generation due to

their low-cost materials and high-power conversion efficiencies (PCE). Since their discovery in 2009,

organic-inorganic PSCs have attracted huge attention for their photovoltaic ability. However, the presence of

defects can significantly impact the performance ...

Then the advances of graphene-based materials in PV devices such as organic Solar cells (OSCs),

dye-sensitized solar cells (DSSCs), perovskite solar cells (PSCs) are systematically reviewed with their

working principles, cell configuration and current issues of each energy device. Furthermore, the PV devices

performances are examined by introducing ...

Bulk heterojunction polymer solar cells (PSCs) blended with non-fullerene-type acceptors (NFAs) possess

good solar power conversion efficiency and compatibility with flexible electronics, rendering them good

candidates for mobile photovoltaic applications. However, their internal absorption performance and

mechanism are yet to be fully elucidated because of their ...

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

physicist Heinrich Hertz.

Research, review, and analysis of solar-cell radiation-effects models in literature have been conducted, and

physics-based models have been selected and validated [1]. Several different engineering approaches have
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been investigated to improve Si solar cell radiation hardness. Other approaches include Material/

Impurity/Defect Engineering (MIDE ...

The special issue Solar Cells is dedicated to recent advances made in basic research and technology of solar

energy conversion systems. This issue compiles original and review papers covering a broad interdisciplinary

spectrum on topics in solid state photodevices, charge carrier dynamics, new photovoltaic materials,

quantum-dots based solar cells, nano-dimensioned ...

For the context of space applications, a comprehensive numerical evaluation is undertaken to assess the

viability of both c-Si PERC and TOPCon solar cell technologies. Commencing with industrial PERC and

n-TOPCon cells, meticulous calibration procedures are implemented, primarily concerning recombination

parameters, by aligning them with the ...

Furthermore, for the enhancement of space applications, the improvements in radiation resistance and

conversion efficiency of solar cells are required . The large amount of solar energy almost 50-60% is vanished

on its way through the atmosphere of earth by the special effects of absorption and reflection. However, the

space-based ...

Emerging PV include but are not limited to devices such as perovskite cells, perovskite/Si tandem cells,

perovskite/CIGS tandem cells, dye-sensitized cells, inorganic CZTSe cells, quantum dots cells, and organic

solar cells. Despite great advancements, these technologies are not yet mature enough to be used in mass

production. The biggest obstacle ...

Silicon solar cells so far can be divided into diffusion-based homojunction solar cells and Si heterojunction

solar cells, according to their device technologies. Currently, the dominant PV productions are homojunction

c-Si solar cells, mainly including aluminum back surface field (Al-BSF) cell and passivated emitter and rear

cell (PERC), occupying a market ...

TOPCon solar cell with boron (B)-doped emitters plays an important role in photovoltaic cell technology.

However, a major challenge to further improving the metallization-induced recombination and electrical

contact of B-doped emitters. Laser-enhanced contact optimization (LECO) technology is one of ideal

candidates for reducing the metallization ...

External promotion: Articles in Special Issues are often promoted through the journal''s social media,

increasing their visibility. e-Book format: Special Issues with more than 10 articles can be published as

dedicated e-books, ensuring wide and rapid dissemination. Further information on MDPI''s Special Issue

polices can be found here.

The evolution of photovoltaic cells is intrinsically linked to advancements in the materials from which they are

fabricated. This review paper provides an in-depth analysis of the latest developments in silicon-based, ...
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