Less is more:
Extreme optics with zero refractive index
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Enabling nanophotonics
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What about causality?
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What about causality?
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What about causality?
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What about causality?
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What about causality?
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What about causality?
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What can we do with uniform phase?
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“tunneling with infinite decay length”
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but 1 # 1 requires a magnetic response!
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Engineering a magnetic response

use array of dielectric rods
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Engineering a magnetic response

incident electromagnetic wave (1_ = a)
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Engineering a magnetic response

produces an electric response...
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Engineering a magnetic response

... but different electric fields front and back...
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Engineering a magnetic response

...induce different polarizations on opposite sides...
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Engineering a magnetic response

...causing a current loop...
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Engineering a magnetic response

...which, in turn, produces an induced magnetic field
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Engineering a magnetic response

adjust design so electrical and magnetic resonances coincide
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Engineering a magnetic response

adjustable parameters
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Engineering a magnetic response

adjustable parameters

d =422 nm, a =690 nm, n = 1.57 (SU8)
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at design wavelength (1590 nm)
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below design wavelength (1530 nm)
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above design wavelength (1650 nm)
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How to fabricate?
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Can make this in any shape!
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On-chip zero-index prism
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SU8 slab waveguide
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On-chip zero-index prism
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A =1570 nm
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Wavelength dependence of refraction angle
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Wavelength dependence of refraction angle
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Wavelength dependence of refraction angle
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Wavelength dependence of refraction angle
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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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Wavelength dependence of index
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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?

SRR

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

supercoupling
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