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Metamaterial absorbers

PhD research in ETH Zurich
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FSS with periodic substrate (MoM/TL) ‘
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A promising solution to the mentioned problems is graphene

- 2D atomic lattice

- Electrons behaving as massless Dirac Fermions
- Large electron mobilities

- Transparent conductivity

- Large nonlinear Kerr effect

Electrically tunable conductivity

made of carbon atoms
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For modeling patterned graphene surfaces, graphene conductivity is needed.
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In the periodic Method of Moments, we work in the spectral domain:
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PMoM is generalized for the analysis and simulation of periodic graphene
metasurfaces:

* Arbitrary number of layers
 Arbitrary shapes for the unit cell configuration
* Full vectorial and arbitrary angles of incidence

e Subdomain, entire domain and largely overlappling subdomain basis functions
(A. Fallahi et al, IEEE-MTT 2010)

* Simulation of a single cell of the periodic structure (Floquet)

* discretization of conductive layers only

e Both periodic and homogeneous substrates

* Non-diagonal conductivity for B # 0 and spatially-dispersive conductivity
* Metal-graphene hybrid layers are recently implemented
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Tunable Metasurfaces
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There seem to exist fundamental limits in the operation of graphene
nonreciprocal structures.
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M. Tamagnone et al, Nat. Photonics, 2014. ( 7Today talk in graphene session)
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General form of the conductivity constitutive relation: J(r) =o(V,r)E(r)
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