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Methods: Simulations & Experiments (SThM)

» All-atom molecular dynamics simulations
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Measurement protocol: single-junction resolution
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Measurement protocol: single-junction resolution
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NEMD simulations with QM-derived force fields

» Intramolecular force field sourced from QM data

(N

CcCSIClicmm

Spanish National Research Council
Materials Science Institute of Madrid

nanolrib

31


http://www.nanotrib.com/

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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» 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
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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
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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

]_DD T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
—— Mode A
sl —— Mode B |
- 10 mee= Mode A & Mode B
-
3
. 10°°
0
| -
L 100
o
E 10—12
=
o
- 10-15
10_18 PR T S S S S N SR S TR S [ S U ST S [N ST SO S [ S S W SR [ ST S S S S S S
0 25 50 75 100 125 150 175 200
Freq (cm™1)

csiclicm nanolrib

Spanish National Researc h Council
Materials Science Institute of Madrid


http://www.nanotrib.com/

Vibrational interference: two-mode antiresonance

]_DD T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
— Mode A
sl — Mode B |
- 10 mee= Mode A & Mode B
c — All modes
=
] 10—6 L
+
L 10-9F ) /k‘
= N/ L
E 10—12 L
=
O
— 10°15F i
10—]8....|....l....|....l....l....l....l....
0 25 50 75 100 125 150 175 200

CSICIIcmm nanolrib

Spamsh Nat|onal Research Counci
Materials Sci e Institu t fM d id


http://www.nanotrib.com/

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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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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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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Takeaways

JHeat IS wave-like at the nanoscale (L < 100 nm)
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Takeaways

/Heat IS wave-like at the nanoscale (L < 100 nm)

J Normal modes can interfere
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Takeaways

/ Finite temperature matters
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Extra figures — Theory
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