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Abstract

Solar energy holds immense potential as a sustainable and renewable
energy source, yet optimizing the efficiency of solar panels remains a critical
challenge. This comparative study explores the efficacy of novel photovoltaic
materials in enhancing solar panel performance. The research investigates a
range of emerging materias, including perovskite, organic, and quantum dot-
based solar cells, alongside traditional silicon-based cells. The study employs a
comprehensive comparative analysis framework to evauate the efficiency,
cost-effectiveness, stability, and scalability of these materials. Experimental
data, theoretical modeling, and simulation techniques are integrated to provide
a holistic understanding of each material's performance under varying
conditions. Key parameters such as power conversion efficiency, spectral
response, and environmental stability are thoroughly examined to assess the
suitability of each material for practical solar energy applications. Furthermore,
the study investigates manufacturing processes, materia availability, and
environmental impacts to provide insights into the feasibility of large-scale
adoption.

Key words— Solar cell, photovoltaic, geothermal, hydropower, nuclear energy,
fossil fuels.

I ntroduction

Energy is the key to economic growth, and energy consumption is
closely related to the future development of the country. But in a developing
country like India, there is greater powercrisis. Even though the generation
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