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“Superluminal”?!
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What about causality?
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What about causality?
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n = 0

“tunneling with infinite decay length”
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but e and m also determine reflectivity
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but e and m also determine reflectivity

where

n = εµ

Z = µ
ε
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finite!
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use array of dielectric rods

Engineering a magnetic response
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incident electromagnetic wave (leff  ≈ a)
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produces an electric response…
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… but different electric fields front and back…
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…induce different polarizations on opposite sides…

E

+

+ –

–

Engineering a magnetic response

1  zero index



…causing a current loop…
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…which, in turn, produces an induced magnetic field
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adjust design so electrical and magnetic resonances coincide
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adjustable parameters

Engineering a magnetic response
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adjustable parameters

Engineering a magnetic response
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adjustable parameters

d = 422 nm,  a = 690 nm,  n = 1.57 (SU8)

Engineering a magnetic response
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500 nm
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Can make this in any shape!
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prism

Si waveguide
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prism

Si waveguide

SU8 slab waveguide
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On-chip zero-index prism

Si
waveguide

α
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50 µm l = 1570 nm
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Wavelength dependence of index

nprism = nslab
sinα
sin 45°

Si
waveguide

α

1  zero index



Wavelength dependence of index
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Wavelength dependence of index
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Wavelength dependence of index
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Zero-index metamaterials

PHASE-CHANGE MATERIALSMulti-level memory
MID-INFRARED SOURCESPowerful pulse train

OPTICAL COMPUTINGAnalog approach

NOVEMBER 2015  VOL 9  NO 11www.nature.com/naturephotonics
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simplify fabrication
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simplify further!

airhole array
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simplify further!

airhole array 1D ZIM waveguide
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simplify further!

airhole array 1D ZIM waveguide
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look at standing waves
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direct observation of effective wavelength!!
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look at standing waves
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comparison of experiment and simulation
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comparison of experiment and simulation
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n = 0
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(extreme) opportunities
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how can we localize light?
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