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RESUMO

O estudo das excitacbes elementares (fétons, fonons, plasmons, polaritons, polarons, excitons,
magnons, etc.) em sdlidos e sistemas nanoestruturados, entre os quais destacamos os materiais isolantes,
semicondutores e magnéticos, constitui-se um importante campo ativo na pesquisa em fisica do estado
sélido e em fisica estatistica. Dentro deste escopo, iniciamos o estudo da propagacdo das excitacbes
elementares em sistemas nanoestruturados planares formados por multicamadas periédicas com indices de
refrag@o negativo e positivo.

Estes campos de pesquisa tém recebido uma atencdo notéria pela possibilidade de construir novas
tecnologias baseadas no controle do féton para realizar as mesmas fungfes que o elétron desempenha na
eletrbnica. Na fotbnica, as particulas elementares sdo os fotons, que em relacdo ao elétron, tém as
vantagens de ndo possuirem massa e serem as particulas mais velozes conhecidas. Construir algo
semelhante ao circuito integrado para processar informacéo, baseado em fotons, sera um passo importante

o advento de tecnologias mais poderosas do que os computadores atuais.
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STUDY OF PHOTONIC CRYSTALS AND METAMATERIALS WITH NEGATIVE REFRACTIVE INDEX
ABSTRACT

The study of elementary excitations (photons, phonons, plasmons, polaritons, polarons, excitons,
magnons, etc.) in solids and nanostructured systems, among which we highlight the insulating materials,
semiconductors and magnetic constitutes an important asset in the research field in solid state physics and
statistical physics. Within this scope, we initiate the study of the propagation of elementary excitations in
nanostructured systems formed by multilayer planar periodic refractive indices with negative and positive.

These fields of research have received notable attention by the possibility of building new
technologies based on the control of the photon to perform the same functions as the electron plays in
electronics. In photonics, the elementary particles are photons, which in relation to the electron, have the
advantages that they have no mass and are the fastest known particle. Build something similar to the
integrated circuit to process information based on photons, an important step will be the advent of
technologies more powerful than today's computers.
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