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A Study on the Transfer of the Oscillator's Motion Information
with 2 Degrees of Freedom - Thermal Boundary Resistance

Soon-Ho Choi, Hyun-Kue Choi, Chang-Fu Jin, Kyung-Kun Kim, Seok-Hun Yoon and Cheol Oh

Abstract :

The analysis of the thermal boundary resistance is very important in the both cases of

microscale and macroscale systems because it plays a role of thermal barrier against a heat flow.
Especially, since fairly large heat energy is generated in microscale or nanoscale systems with electronic
chips, the thermal boundary resistance is a key factor to guarantee the performance of those devices. In
this study, the transfer of the oscillator's motion information with 2 degrees of freedom is investigated
for clarifying the mechanism of a thermal boundary resistance. We found that the transfer of the
oscillator's motion information is defined as a cross-correlation coefficient and the magnitude of it
determines the temperature jump over a solid interface. That is, the temperature jump over an interface
increases as the magnitude of a cross-correlation coefficient decreases and vice versa.
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Fig.1 L-J Potential and intermolecular force. It is

seen from this figure that the interaction of Equilibrium Position
molecules can be ignored if the distance between o 7
two molecules exceeds 2.50. o
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Fig.3 Displacement difference when the properties
of L-J materials are differents. (a) is the case for a
mass ratio; (b) for a potential ratio; (c) for a mass
ratio and potential ratio, simultaneously.
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Fig.4 Auto-correlation coefficient and cross-

correlation coefficient for the mass ratio of 1:4.
The curve with a small amplitude presents cross-
correlation coefficient.
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