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Nonlocal analysis of natural and artificial materials using a transport formulation

G. Hanson
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Natural materials (plasma and semiconductors) and artificial wire materials exhibiting spatial 
dispersion are considered using a transport model. The connection between drift-diffusion and 
electron transport in natural materials is highlighted, and then applied to various forms of wire media, 
such as a carbon nanotube effective medium, leading to the definition of effective conductivity and 
diffusion parameters that characterize the material. It is shown that the effective material parameters 
lead to a Debye length that provides a quantitative measure of the strength of spatial dispersion for 
wire media. Further, it is shown that Pekar's additional boundary condition applies in many instances 
to natural materials as well as artificial wire media, and can be derived from elementary 
electromagnetics. Examples for simple structures will be presented illustrating the presented theory. 
Time permitting, the analysis of the nonlinear and spatially-dispersive response of a semiconductor 
or plasma to large-amplitude time-harmonic electromagnetic fields will be discussed.
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Concept of photonic density of states in nanoelectromagnetics: theory and
applications

G. Slepyan
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Concept of photonic density of states in nanoelectromagnetics: theory and applications During the last years 
the concept of photonic density of states (DOS) has attracted much attention as a basis building block for 
modern nanooptics and nanophotonics. The field started with the prediction of the spontaneous emission rate 
enhancement in microcavities (Parceli effect, 1946). Various systems used for photonic DOS tuning are 
discussed, including microcavities, photonic crystals, graphene ribbons, nanoantennas based on carbon 
nanotubes and plasmon guiding nanowires. This lecture provides a common theoretical frame for 
electrodynamics of this structures, describes basis numerical techniques for photonic DOS calculation and 
their different applications. The two types of physical processes which are most important for nanophotonics 
are discussed in terms of photonic DOS: spontaneous decay of the excited quantum state and thermal light 
emission. This lecture concludes with an outlook on the future of photonic DOS concept applications to the 
theory of noise properties of nanoscale circuit elements, interconnectors and nanoantennas.
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