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Nano-antennas, commonly used in research, are
mostly designed for controlling the radiation from
electric dipolar emitters by exciting elementary
dipolar modes in plasmonic nanostructures [1].
Recently however, two new notions have emerged,
bearing a potential for novel paradigms in the design
of nanophotonics devices: excitation of dark modes
in plasmonic linear antennas by a radiating dipolar
emitter [2,3] and tunable magnetic resonances of
dielectric submicron spheres [4,5]. We report on our
findings regarding these new antenna designs and
propose pathways to achieve a versatile control of
their performance and efficiency.
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Figure 1: Near-field intensity of the electric field induced by (a) an
electric dipolar (pem) and (b) a magnetic dipolar (m.q,) emitters in the
proximity of a silicon spherical nanoparticle (m;,g).

show, silicon nanospheres, with strong magnetic
dipolar resonances in the near infrared, provide a
canonical example of dielectric antennas that can be
used to selectively enhance the magnetic dipolar
emission. Near the magnetic resonance, we find a
strong enhancement of the decay rate of magnetic
emitters which resembles the enhancement of
electric dipole emission near a resonant plasmonic
particle.

Our results show new important phenomena that
emerge from the system comprising canonic nano-
optical elements, such as linear plasmonic antennas,
dipolar emitters and dielectric nanospheres. The
magnetic response from high-refractive index
materials can stand as a building block of novel
metamaterials and  infrared = communication
platforms.
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