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Fig.4 Electric field distribution outside the core/shell

nanoparticles is shown as a function of @
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Local Electric Field Distribution Around Core/Shell Nanoparticles in Ferrofluids

FAN Chun-zhen, WANG Jun-qiao, CHENG Yong-guang, LIANG Er-jun

( School of Physical Science and Engineering, Zhengzhou University, Zhengzhou 450052, China)

Abstract: We investigate the electric field distribution around ferromagnetic nanoparticles ( NPs) in ferrofluids

under the influence of external magnetic field. Specifically, magnetic core ( cobalt) coated with a metallic lay-

er (gold) is considered, which incorporated optically actively component with magnetic NPs. Due to the mag-

netic response, the core/shell NPs will align along the direction of external magnetic field, thus forming a line-

ar NPs chain in the system. With the solution of Laplace’ s equations, electric fields inside and outside the

NPs chain are explored as a function of the incident wavelength operating on the basis of mutual interaction a-

mong the polarized particles. Analytical study shows that the maximum magnitude of the electric filed is closely

related to the resonant incident wavelength, the metallic shell thickness and the inter-particle distance.
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