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Fig. 1. Schematic diagram of Si/Ge atomic structure with
different interface: (a) Single perfect interface; (b) single
atomic mixing interface; (c) perfect superlattice; (d) super-

lattice with n-layer atomic mixing.

ﬁ:EI ;;h;‘, i Vi
eI e A

SIS
\ [t E 1t /
@®Si O Ge

B2 ARV 001 8 1 2 BT B B K
Fig. 2. Schematic diagram of thermal properties calculated

by non-equilibrium molecular dynamics simulation.
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Fig. 3. Temperature profile in the z-direction of the Si/Ge

lattice with ambient temperature is 300 K.
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Fig. 4. Thermal conductance as a function of the number of

atomic mixing layers.
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Fig. 7. Phonon density of states of superlattices with per-

fect interfaces and 4-layer atomic mixing.
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of ambient temperature.
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Thermal conductivity of materials based on
interfacial atomic mixing”
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Abstract

The Si/Ge single interface and superlattice structure with atom mixing interfaces are constructed. The
effects of interfacial atomic mixing on thermal conductivity of single interface and superlattice structures are
studied by non-equilibrium molecular dynamics simulation. The effects of the number of atomic mixing layers,
temperature, total length of the system and period length on the thermal conductivity for different lattice
structures are studied. The results show that the mixing of two and four layers of atoms can improve the
thermal conductivity of Si/Ge lattice with single interface and the few-period superlattice due to the “phonon
bridging” mechanism. When the total length of the system is large, the thermal conductivity of the superlattice
with atomic mixing interfaces decreases significantly compared with that of the perfect interface. The interfacial
atom mixing will destroy the phonon coherent transport in the superlattice and reduce the thermal conductivity
to some extent. The superlattce with perfect interface has obvious temperature effect, while the thermal

conductivity of the superlattice with atomic mixing is less sensitive to temperature.
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PACS: 31.15.xv, 44.10.+i DOI: 10.7498 /aps.71.20211451

* Project supported by the National Natural Science Foundation of China (Grant No. 52076080), the Natural Science
Foundation of Hebei Province, China (Grant No. E2020502011), and the Fundamental Research Fund for the Central
Universities, China (Grant No. 2020MS105).

1 Corresponding author. E-mail: liuyingguang@ncepu.edu.cn

093102-8


http://doi.org/10.7498/aps.71.20211451
http://doi.org/10.7498/aps.71.20211451
mailto:liuyingguang@ncepu.edu.cn
mailto:liuyingguang@ncepu.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

	1 引　言
	2 计算方法
	3 结果与讨论
	3.1 界面原子混合对Si/Ge单一界面导热的影响
	3.2 界面原子混合对于超晶格导热的影响

	4 结　论

