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Spectral analysis of heat flux over the self-assembled monolayer / water interface
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Since the influence of interfacial phenomena is relatively dominant at the microscale, it is important to understand the
fundamentals of heat transport phenomena over the solid-liquid interface. In order to improve the heat transport
efficiency at the solid-liquid interface, we focused on SAM (self-assembled monolayer) which modifies interface
characteristics with an organic molecular modification film. Therefore, we made a molecular simulation system
consisting of gold, SAM (three types of OH terminal, 1 type of methyl end) and water, and measured thermal conductance
and thermal conductivity in each system. In order to analyze the interfacial heat transport phenomenon in detail, we

performed spectral decomposition of heat flux.
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Fig. 1 A snapshot of the computational system (C110H-SAM/water
system) and NEMD setup.
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Fig.2 Temperature distribution in the C17 system with heat flux 4.0
GW/m? imposed.
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Table 1 Local and overall thermal boundary conductance in the SAM/water
systems with heat flux 2.0 GW/(m?K).

C8 system C11 system C17 system

G1 [GW/(m2K)] 0.150 0.142 0.142

G [GW/(m>K)] 113 2.19 472

Gis [GW/(m>K)] 201 159 113
Giioul [MW/(m? K)] 124 123 122

Table 2 Effective thermal conductivity of SAM in each systems (with heat
flux 2.0 GW/(m?-K)) imposed.
C8 system C11 system C17 system
et [Wm-K] 1.247+0.64 3.11£1.28 9.46+6.68
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Fig.3 Spectral analysis of heat flux (a) in the center of SAM and (b) at the SAM/Water interface, and (c) cumulative heat flux in the center of SAM integrated

from 0 frequency.
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