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Non-local dielectric response of metamaterials and their corre-
sponding magnetic response1 LUCILA JUAREZ-REYES, W. LUIS MOCHAN,
Instituto de Ciencias Fisicas, UNAM — We use an efficient recursive formalism [1]
for the calculation of the frequency ω and wavevector k⃗ dependent macroscopic di-
electric function ϵM (ω, k⃗) of a nanostructured metamaterial made of dielectric and
metallic non-magnetic components, and we obtain its magnetic permeability µM (ω)
from the wavevector dependence of ϵM . We apply the formalism to simple systems
for which approximate analytic expressions are available, in order to test the limits
of applicability of the formalism. We compare the dispersion relation of electromag-
netic waves within the system as obtained from the full non-local response ϵM (ω, k⃗)
to the dispersion relation obtained from the local approximation characterized by
ϵM (ω) ≡ ϵM (ω, k⃗ = 0) and µM (ω) in regions of both positive and negative disper-
sion.
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