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➢ All atoms included in the simulation.

➢ Interaction: classical force fields.

➢ Movement: Newton’s Equations.

➢ Temperature: Thermal baths.

➢ Conductance: 𝐾 =
𝐽

𝑇ℎ − 𝑇𝑐
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➢ All atoms included in the simulation.

➢ Interaction: classical force fields.

➢ Movement: Newton’s Equations.

➢ Temperature: Thermal baths at different T
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Tc=298 K𝐾 =
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M.Luna et al, Appl. Phys. 

Lett. 72, 26 (1998)

Soft cantilevers: 

instability

M. Uhlig, R. Garcia, NanoLett. 

21, 5593-5598 (2021)

Stiff cantilevers: 

sudden force+linear 

tendency
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➢ Òrder of magnitude: nW/K

➢ Lineal dependence (4 nm)

𝐾 𝑑 =
𝐴 𝑑

2𝜎𝐴𝑢−𝑤 + 𝜎𝑤𝑑

𝑨 𝒅 = 𝑪 𝒅𝒄 − 𝒅

Why the area has a linear dependence?
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Simulation Results – Water meniscus: Magnitude

O. Mateos-Lopez(www.               .com)Nature Communications, 16, 7342 (2025)

http://www.nanotrib.com/


➢ Order of magnitude: nW/K

➢ Conductance modeled after 3 resistances:

37

Simulation Results – Water meniscus: Magnitude

𝐾 𝑑 =
𝐴

2𝜎𝐴𝑢−𝑤 + 𝜎𝑤𝑑

O. Mateos-Lopez(www.               .com)Nature Communications, 16, 7342 (2025)

http://www.nanotrib.com/


➢ Order of magnitude: nW/K

➢ Conductance modeled after 3 resistances:

➢ Conductivity in line with literature 𝜅𝐴𝑢−𝑤 = 0.12
𝑛𝑊

𝐾𝑛𝑚2 , 𝜅𝑤 = 0.78
𝑛𝑊

𝐾𝑛𝑚

𝐾 𝑑 =
𝐴

2𝜎𝐴𝑢−𝑤 + 𝜎𝑤𝑑

Olarte-Plata, Bresme,, J. Chem. Phys, 156, 204701 (2022)
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What happens in vacuum gaps?

𝑲(𝒅) =
𝑪(𝒅 − 𝒅𝒄)

𝟐𝝈𝑨𝒖−𝒘 + 𝝈𝒘𝒅

Diffusive process

(~1nm)
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Th=428 K

Tc=298 K

➢ Technique: Non-Equilibrium Molecular Dynamics

➢ Software: Large-scale Atomic/Molecular Massively 

Parallel Simulator (LAMMPS)

➢ Force field:

Embedded Atom Method (EAM) parametrization for gold.

TIP4P model for water molecules

Lenard-Jones potential for gold-oxygen interactions

➢ Timestep: 1 fs

➢ Simulation time: 5 ns equilibration, 5 ns production 

results

𝐾 =
𝐽

𝑇ℎ − 𝑇𝑐
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