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What about causality?
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What can we do with uniform phase?
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n = 0

“tunneling with infinite decay length”
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but  m ≠ 1 requires a magnetic response!
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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…
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…causing a current loop…

E

+

+ –

–

Engineering a magnetic response

1  zero index



…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
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adjustable parameters

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

Engineering a magnetic response
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at design wavelength (1590 nm)
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How to fabricate?
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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

More info: download paper!
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Where do we go from here?
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Where do we go from here?

Need to eliminate losses in metal mirrors
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Where do we go from here?

Removing mirrors causes radiative losses
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Where do we go from here?

 Eliminate losses using “bound in continuum” state
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Exciting applications ahead
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