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Abstract : With the increasing global energy demand and environmental awareness, solar photovoltaic power
generation is becoming increasingly important as a clean energy source. But currently facing challenges
such as limited light absorption efficiency, low conversion efficiency, and shadow effects. This article
aims to study methods to improve the efficiency of photovoltaic power generation, including optimizing
semiconductor material selection, surface nanostructuring, multilayer film design, and optical resonance
technology to enhance light absorption efficiency; And explore battery structure optimization, carrier
collection efficiency improvement, and new battery technologies to enhance conversion efficiency.
The research results will provide theoretical and practical support for the further development of solar
photovoltaic power generation technology.
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