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Abstract

In this work, we propose a nanoscale three dimensional (3D) Si phononic crystal (PnC) with cubic pores using
equilibrium molecular dynamics simulation, which can reduce the thermal conductivity of bulk Si by a factor up to
100,000 times at room temperature,about 0.0027W/m K (porosity:99%). We present an analysis of finite-size effects
and find out when size of simulation cell is bigger than 8.5>8.5>8.5 nm®we can get the reliable results of infinite
system. The thermal conductivity is insensitive to the temperature changes from room temperature to 1000
K.Meantime, we find the thermal conductivity of Si PnCs depends on the porosity, for example, the thermal
conductivity of Si PnCs with porosity 50% is 300 times smaller than that of bulk Si. According to our previous work,
the phonon participation ratio spectra demonstrates that more phonons are localized as the porosity increase. The
extreme-low thermal conductivity could lead to a larger value of ZT than unity as the periodic structure affects very

little the electric conductivity.
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