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Abstract

In the present paper, by analyzing the microscopic mechanism of forced vibration of interfacial atoms, it is shown that the atomic
vibration is actually the superposition of the self-excited vibration and the forced vibration. The phonon excitation and annihilation
due to the thermal vibration of the interfacial atoms in a non-equilibrium state are studied based on solid state physics and quantum
mechanics. Then, the temperature effect on vibration energy levels of interfacial atoms are investigated, which shows that when the
temperature is low, the probability for a quantum harmonic oscillator being in an excited state rises with temperature, causing the
friction coefficient to rise with temperature. When the temperature is around 100 K, the probability for a harmonic oscillator being
in the excited state reaches the peak, causing a peak friction coefficient at this point. When the temperature is above 100 K, the
friction coefficient decreases with temperature. The trends of our analytical results and the experimental results of others are the same,

indicating that the proposed theory and method are feasible.
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