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内容概要

本书是影印英文版物理学专著，原书由世界科技出版社于2007年出版。
本书对近年来该领域的发展做了系统介绍。
本书首先综述了等离子体激元结构和超颖材料的基础理论，以及它们在传导和控制光方面的应用。
接着，本书也给出了拉曼信号表面增强的一般理论，以及在金属—介质材料中的非线性光学现象的理
论。
本书适合材料科学、光学、凝聚态物理学，以及其他相关专业的研究人员和研究生作为参考，同时也
是所有对这一令人着迷的新材料感兴趣的读者了解这一领域的很好的途径。
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章节摘录

版权页：   插图：   2.3 High-frequency Response Composite materials containing conducting sticks dispersed in
a dielectric matrix have unusual properties at high frequencies. When frequency ω increases, the wavelength λ=
27πc/ω of an external electromagnetic field becomes comparable with the stick length 2α. In this case, one
might think that the sticks act as an array of independent micro-antennas and the external EM wave should be
scattered in all directions. Yet, the composite materials have well defined dielectric and magnetic properties at these
frequencies, and we will demonstrate that.  The description based on the "effective-medium" theory is possible
because a thin conducting stick interacts with the external field like an elementary dipole. Therefore, we can still use
the effective dielectric constant εe or effective conductivity σe=-iωεe/4π to describe the interaction of stick
composites with the external electromagnetic wave. We note, however, that the formation of large stick clusters
near the percolation threshold may result in scattering. Since conducting stick composites do have effective
parameters for all concentrations p outside the percolation threshold, we can use the percolation theory to calculate
their effective conductivity σe. However, the theory has to be generalized to take into account the nonquasistatic
effects.
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