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2 Vision: Dynamic Multi-Functional IR Sensing
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Problems:
1. One color for whole array
2. Moving Parts
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I Tuning Light with Vibration
Dynamic,Tunable, Infrared Devices

Switchable Optical Material
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Idea: Designer Phonons for Infrared Optics
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1 Species

Phonon's Optical Vista
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Can you design them?
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Designing Optical Response via Phonon Alloys
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Tunable Plasmonics via Tunable Phonons

www.advopticalmatA 
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Coherency in Optical Response
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TEM images: Haislmaier et al. APL Mater. (6) 1 l 1104. 2018, Therm. Cond.: Ravichandran et al. Nat. Mat. (13) 168 2014.
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9 1 E itaxial Superlattices: STO/CTO
In

te
ns

it
y 
(
N
o
r
 

Takeawa

In
te

ns
it

y 
(
N
o
r
m
)
 

200 300

—LSAT
— n-2
— n-4

n=6
— n-7
— n-8

Wavenumber (cm-1)

Periodicity changing phonons

400 500

Response 
dependentupon 

Superlattice per.

480 490

Wavenumber (cm-1)

Monolithic

.

CTO

-- STO

R
aman:

Response 
dependpon 

Superattire Pet

600 200 300 400 500 600

1

Raman Shift (cm-1) Raman Shift (cm-1)



10 Premise, Path, Pursuit

Phonons impact optical properties.
Tailoring phonons sculpts optical functionality
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Designer phonons for metasurfaces
Designer metasurfaces using phonons

Knobs to:
Manipulate phonon modes

Probe phonon physics

Create functionality
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Possibilities...Coherence & Localization
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12 I Possibilities...Coherence & Localization

Localization in 3 flavors
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Dispersion: A. McGaughey Research Group (Nanoscale Transport Phenomena Laboratory). Wavevector


