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� 2  EMD������ !"#�$%&'( 

Fig.2  Crystal structure of EMD simulation (a~c), corresponding local amplified structure (d~f), and running thermal conductivity 

curves (g~i): (a, d, g) bulk germanium, (b, e, h) germanene simulated using Org-Tersoff potential, and (c, f, i) germanene 

simulated using Opt-Tersoff potential 
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Fig.3  Thermal conductivity component obtained by the Opt-Tersoff potential in both x direction and y direction of the germanene plane 

(the black thin lines are results from 50 independent simulations and the red thick lines represent the averages over independent 

simulations) 
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� 4  40 nm9:;<=>?��*@A�BCD�EFG�H�IH�J�KLM�NO 

Fig.4  Temperature distribution of each group of atoms divided in the sample with length of 40 nm (a) and energy of the heat source and heat sink 

as a function of the time in steady state (b) 
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Study of Thermal Conductivity of Germanene Based on the Equilibrium 

and Non-Equilibrium Molecular Dynamics 

 

Dong Haikuan, Xiu Xiaoming, Shi Libin 

(Bohai University, Jinzhou 121013, China) 

 

Abstract: The thermal conductivity of germanene was calculated using the equilibrium and the non-equilibrium molecular dynamics 

simulations. Firstly, the thermal conductivity of germanene was simulated by the equilibrium method, and the components of thermal 

conductivity decomposition were further calculated. Unlike graphene, the thermal conductivity of germanene is small and the component 

in

κ  is dominant. Secondly, the non-equilibrium method was used to simulate and calculate the thermal conductivity of germanene with a 

series of lengths and the thermal conductivity of the convergence with the non-dependent length was obtained by fitting. Finally, it is 

found that the numerical results are consistent by comparing both the equilibrium and the non-equilibrium methods, and the simulation 

data of the equilibrium can be transformed into a length dependent relation by fitting the phonon group velocity, which can also be 

overlapped with the non-equilibrium data points. Therefore, we have determined that the thermal conductivity of germanene is effective 

and equivalent, which is calculated using the GPUMD package based on both the equilibrium and the non-equilibrium methods. 

Key words: molecular dynamics; germanene; thermal conductivity; equilibrium; non-equilibrium 
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