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rication process!!*- may result in the wndesirable broken
” device. This

have demonstrated unique propestes that
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air holes.! ) OF these designed metamaterial structures, sclf-

‘magnetic polarizations of the model are characterized based
on the electric and magnetic field compoaenss. It is therefore
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experimeatally. ' This is because
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mittivity and effcctive impedance), In particular, composite
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ture are related 1o the cffective permeability and permittiv-
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quency. This optically dispersive behavior always resuls in

strated af optical

‘nano-scale air holes in composite multilayer stacks, which ase
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active jon etching (RIE), focused ion beam (FIB) etching, or
metal - techniques."'~*) Many experiments have boen
carried out based on substrate-mounted bollow fishnet com-
‘posite multilayer sanostructures with non-ideal tapered side-
walls.

ble bandwidth, - which naturally resiricts the widespread
applications of the designed metamaterial devics in practice,
Thecefore, 3 new nancstructure With non-substrale support-
ing should be developed 10 tailor the dispetsive behavior of
the structure and obtain bota low loss and broad bendwidth
characterisics, which sl saisfy the strict coastraints of the

ric reffections, which must be measured from the opposing
interfaces of the designed device because of the occurrence
of narzero magneto-electric coupling ' Unfortunately, the
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