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A persistent technological bottleneck
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Heat as a delocalized wave
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Methods: Simulations & Experiments (SThM)

» All-atom molecular dynamics simulations
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Results

Measurements
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Measurement protocol: single-junction resolution

S.C. Yelishala Y. Zhu L. Cui

b 4

300

-2 ~

200 e
g g
: g
s c
g 100 g
e >
& =
3 0 :
T °
g 2
2 5
=

-100

”
Time (s)

&iga!mg}?!elsearch Council nano rib

Materials Science Institute of Madrid


http://www.nanotrib.com/

Measurement protocol: single-junction resolution
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Thermal conductance of meta- and para-OPE3
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Thermal conductance of meta- and para-OPE3
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NEMD simulations with QM-derived force fields

> Intramolecular force field sourced from QM data
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NEMD simulations with QM-derived force fields

> Intramolecular force field sourced from QM data
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NEMD simulations with QM-derived force fields

> Intramolecular force field sourced from QM data : IR Spectrum
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NEMD simulations with QM-derived force fields

> Intramolecular force field sourced from QM data
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NEMD simulations with QM-derived force fields

> Intramolecular force field sourced from QM data
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NEMD simulations with QM-derived force fields

> Intramolecular force field sourced from QM data
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NEMD simulations with QM-derived force fields

» Intramolecular force field sourced from QM data
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NEMD simulations with QM-derived force fields

> Intramolecular force field sourced from QM data

> How to measure heat in MD?
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NEMD simulations with QM-derived force fields

» Intramolecular force field sourced from QM data
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NEMD simulations with QM-derived force fields

» Intramolecular force field sourced from QM data
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NEMD thermal conductance

NPT — Pulling (0.35 nN) — Thermal Bias (40 K) — Production (30 ns)
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NEMD thermal conductance

NPT — Pulling (0.35 nN) — Thermal Bias (40 K) — Production (30 ns)
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NEMD thermal conductance

NPT — Pulling (0.35 nN) — Thermal Bias (40 K) — Production (30 ns)
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NEMD thermal conductance

NPT — Pulling (0.35 nN) — Thermal Bias (40 K) — Production (30 ns)
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NEMD thermal conductance

NPT — Pulling (0.35 nN) — Thermal Bias (40 K) — Production (30 ns)
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NEMD thermal conductance

NPT — Pulling (0.35 nN) — Thermal Bias (40 K) — Production (30 ns)
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NEMD thermal conductance

NPT — Pulling (0.35 nN) — Thermal Bias (40 K) — Production (30 ns)
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Spectral conductance and vibrational occupation
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Spectral conductance and vibrational occupation

(@p]
O — Para-OPE3
Q .~
& 3 — Meta-OPE3
O w
C ~—
(@]
& . l)\ l‘-‘_— -
75 100
@ (cm™)
)
]

Spanish National Research Council
Materials Science Institute of Madrid


http://www.nanotrib.com/

Spectral conductance and vibrational occupation
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Spectral conductance and vibrational occupation
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Spectral conductance and vibrational occupation
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Results

Measurements Interference
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Vibrational interference: two-mode antiresonance
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Vibrational interference: two-mode antiresonance
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Vibrational interference: two-mode antiresonance
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Vibrational interference: two-mode antiresonance
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Vibrational interference: two-mode antiresonance
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Vibrational interference: accounting for temperature
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Vibrational interference: accounting for temperature
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Vibrational interference: accounting for temperature
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Extra figures — Theory
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