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Phonons and Electrons “bad” in small spaces (< 1um)
& at interfaces.

Fundamentally different energy carrier needed.

Polaritons are the carrier.

Polaritons get better in smaller spaces.

Dispersion Engineering of polaritons is
doable.
Polaritons can be dynamically tuned.
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Theory: Mulet et al. APL (78) 293. 2001

Theory: DY. Chen & G. Chen.PRB (72) 1565435.2005
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Details: T. Beechem et al. Adv. Opt. Mat. 14, 1800062. (2018).
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Frozen Approach = Throw cold at the device

Images: Disney, HiFlux, Parker Hannifin, Advanced Thermal Solutions )
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NJTT Graphic: K. Goodson Semi-Therm 2019 (nanoheat.stanford.edu). Others: A. Bar-Cohen.ModSim 2015.
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Details: Beechem et al. JAP. (120) 095104. 2016
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Thermal Conductivity (W/mK)
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Details: Beechem et al. JAP. (120) 095104. 2016
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Polariton Calculations: Ordona-Miranda et al. JAP (113) 084311. 2013
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Off
Resonance

Details: Beechem et al. Adv. Opt. Mat. (6) 1800062.2018.
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Phonons and Electrons “bad” in small spaces (< 1um)
& at interfaces.

Fundamentally different energy carrier needed.

Polaritons are the carrier.

Polaritons get better in smaller spaces.

Dispersion Engineering of polaritons is
doable.
Polaritons can be dynamically tuned.
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Are we one step closer to being able to

use the world's strongest material?
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@he Washington Post
ﬁl;y the graphene light bulb could switch on
a new era of innovation
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Wonder material could harvest energy
from thin air

Why Iron man ditched iron for
graphene
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A Physics Magic Trick: Take 2 Sheets of
Carbon and Twist

The study of graphene was starting to go out of style, but new

experiments with sheets of the ultrathin material revealed
there was much left to learn.

hick sheets pressed
v Experiments by Dimitri Efetov and his
hibit different electronic propertics, inchuding

By Poter Shacho, video procused by Curtis Brosen and Jackson Los, G

&he New Pork Times
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Graphene Origami

Graphene is a thin material with tremendous potential, Measuring
cnly an atom-thick, it is harder than diamond, a better electrical
conductor than copper, and 200 times as strong as steel.

Graphene is so strong that a sheet of it stretched across a coffes-cup
should be able to suppert the weight of a truck bearing down ona
pencil point. Some researchers call it a “wonder material” that could
e used in everything from batteries and biosensors to computers
and condoms.

Now hers b i d another one of grapk feats:
It's us flexible as paper. Not only can graphene be erumpled and

then perfectly flattened, but it can also be folded like origami,
ing to a report published Wednesday in Nature,

Using u style of arigami that invelves euts and folds ealled kirigami,
the hers fashioned a sheet of graphene into a tiny spring.
Aveordding to Mature, nesenrchers muy sne day use kirjgami to eraft

graphene sheets into microscopic weighing scales or nets small
enough to wrap around living eells.
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Details: Goldflam.. Beechem. APL (116) 191102. 2020.
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