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HANDED MATERIALS BASED ON MAGNETIC NANOCOMPOSITI
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What is a Left-handed Material?
» Negative magnetic permeability
» Negative dielectric permittivity
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Physics Properties of LHM:

1. Reversed Doppler effect — the frequencies shift reflected
by LHM opposite to the normal material
Reversed Cerenkov effect .
Reversed Snell's law — incident wave is at the same side of
normal Ene.

Plate lens: a thick enough plate can focus wave

Key Idea for LHM in Magnetic
Nanocomposites
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Experiment: Possible Sign of mLHM
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Phase shift can be enhanced by changing the composition
and external magnetic field
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Low loss with small
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Sign of Thin Film mLHM \
in Coaxial Cable
Sample: Fe/SiO,, Multiayer (Fe-~11nm)

Substract: ceramics
Fixture: 7mm Coaxial cable

i1 <0 can be achieved in magnetic
composites

waveguide

and LHM.

Samples at these two
positions show the
difference between RHM

Sign of mLHM

in Rectangular Waveguide
LCP and RCP waves
exists at different
poﬂion_:'l‘ll rectangular
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increases as wavelength grows. For LHM E!

theory, there is a window in which the
reflection decreases
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y ;IKConclusions and Future Work

1. Magnetic posites are p
LHM: mLHM.

2. mLHM is different from current isotropic
LHM: mLHM is anisotropic and chiral
mLHM can be achieved in bulk quantities
and can have special applcations.

. Future work: demonstrate the negative
index in mLHM

. Future work: prove the unique properties
of mLHM




