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Identifying microwave magnetic response of chiral elements
through reflection for new applications
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It has been suggested a method for identifying and separating magnetic and electric microwave
resonance responses of chiral conductive elements through reflection in standing- and travelling wave
regime. Unique properties of metamaterials are mainly connected with magnetic resonance, which
finds an application for creation of magnetic metamaterials and left handed media. So, separating
magnetic and electric resonances and identifying magnetic resonance are important having regard to
many different kinds of inclusions an® great number of different types resonances, as well difficulties
of direct measurements of permeability and permittivity. Going methods are based on transmission T
analyzes [1,2]. Separation of magnetic and electric resonances has been suggested and implemented
from comparison of T' in cutoff and conventional waveguides |1|. Authors [2| separate double split
Ring Resonance (RR) and Dipole Resonance (DR) by comparison of T for DSR and closed rings and
do not separate magnetic and eloctric resonances due to ring currents.

In this paper it has been experimentally observed in waveguide and numerically confirmed for free
space that magnetic and electric resonances in metamaterial elements show dramatically different
resonance curves of reflection R (module and phase) [3]. These distinctions allow to identifying the
magnetic resonance as applied to different kinds of inclusions and offer perspective of new applications
in the field of broadband matching of absorbers by no traditional quarter-wave effects. Matching layer
is array of meta-inclusions excited by microwave magnetic field. Use of varactor (photo varactor) —
loaded resonant elements opens a possibility of electric (light) control of absorbers matching.
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Nanoscale conductive filaments and quantized optical properties
of plasmonic nanoarrays
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Atomic scale conductive bridges are fabricated by harnessing powerful collective plasmonic modes
within a metal-insulator-metal structure. The enhanced plasmonic fields of a regular array of
gold nanodots provide a straightforward means of forming conductive CrOx filaments within a thin
chromium oxide barrier between the nanodots and an underlying metallic Cr layer. These filaments
consistently exhibit sizes around of few nanometers and can be considered as a nonvolatile memory
cells. Furthermore, the electrical state of the filaments is determined optically, using the quantised
transmission and absorption of infrared light, well away from the fundamental plasmonic modes
at visible wavelengths. It was shown that electromagnetic theory modified by quantum-corrected
approach correctly predicts the optical properties of arrays Au dots. The results presented here
establish a new connection between the plasmonic responses of metal nanostructures and quantum




