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2 Vision: Dynamic Multi-Functional IR Sensing
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Problems:
. Filters not "narrow" enough
2. Filters don't "tune" enough
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images: Jasco, Goldflam et al. Opt. Exp. (7) 8532. 2018, Goldflam et al. Opt. Expt. (25) 12400. 2017



I Idea: Phonons for Infrared Optics
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A Wavelength & Diameter Dependence
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6 I AWavelength & Diameter Dependence
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The Mie Resonance
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1 8 Resonance Surface Sensitivity & Momentum

OC

Fit Raman Spectrum

logniax 1
  dq LsPhP(w)

••
F (q) S (47 w)c.‘-S' [

E(q, 
a)c

Lindhard-Mermin

Approximation

Surface-Phonon
Polariton (SPhP)

Momentum
Dependene of

Polariton?

X=514 nm d=60 nm

qmax— 1 CIFT

k=514 nm d=100 nm —

X=514 nm d=140 nm_

X=514 nm d=180 nm

qmax= 4qFT

8 5 900 975 1050

Raman Shift (cm-1)

qmax= 6qFT

•

X=325 nm d=100 nm

.

k=457 nm d=120 nm

k=488 nm d=140 nm

X=514 nm d=160 nm

825 900 975 1050

Raman Shift (cm-1)

1125 1200



9 I An Observation & Gedanken
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1 0 An Observation & Gedanken
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11 Take Home Message o

Dynamic, tunable, infrared sensing at pixel level

Leveraging phonon polaritons for
tuning

Momentum is a "new"
knob for tunable
polaritonics


