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OSC model and the absorption spectrum of active layer
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A Study of Influences of Metal Nanoparticles on Absorbing Efficiency
of Organic Solar Cells

SUN Chen'?, LI Chuan-hao"?, SHI Rui-ying', SU Kai', GAO Hong-tao*, DU Chun-lei*”
(1 Physics Department , Sichuan University, Chengdu 610064, China)
(2 State Key Laboratory of Optical Technologies for Microfabrication, Institute of Optics and Electronics .
Chinese Academy of Sciences, Chengdu 610209, China)
(3 Chongqing Institute of Green and Intelligent Technology ., Chinese Academy of Sciences, Chongqing 401122, China)

Abstract: Based on the finite difference time domain method, factors and physical mechanism of different
kinds of common metal nanoparticles are studied that influence the absorption efficiency of organic solar
cells. With the analysis of field distribution of localized surface plasmon resonance stimulated by metal
nanoparticles, effects of metal nanoparticles in different functional layers on the absorption efficiency of
organic solar cell are compared. According to Mie theory and electrical resonance effect, the relationship
between the structural parameters of metal nanoparticles and the influences they have on the position and
intensity of localized surface plasmon resonance is found, and an optimized design of organic solar cells is
proposed. The result shows that when small and highly symmetrical metal nanoparticles are closely packed
into the active layer of a solar cell, more than three times light absorption enhancement can be achieved.

Key words: Metal nanoparticles; Structural parameter; Localized surface plasmon resonance; Absorption
efficiency; Finite Difference Time Domain(FDTD)



