
Microscopic approach of terahertz dielectric response of saturated 

hydrocarbon by molecular dynamics simulation

Daiki Tsunemi, Shogo Hayasi, Kohji Yamamoto, Kazutoshi Fukui, 

Masahiko Tani, and Yoshinori Tamai 

Department of electrical and electronics Engineering, Faculty of Engineering, 
University of Fukui, 3-9-1 Bunkyo Fukui 910-8507, Japan

Research Center for Development of Far-Infrared Region, 
University of Fukui, 3-9-1 Bunkyo, Fukui 910-8507, Japan 

Department of Applied Physics, Faculty of Engineering, 
University of Fukui, 3-9-1 Bunkyo Fukui 910-8507, Japan

Abstract  

  We have investigated the terahertz dielectric responses of saturated hydrocarbon of n-hexane, 

2-methylpentane and cyclohexane using molecular dynamics simulation. For cyclohexane, the 

vibrational density of state obtained from the velocity autocorrelation function can partly 

explain the spectral shape of the imaginary part of the terahertz dielectric function. However, we 

failed in reproducing the terahertz spectral dependence on branching structures for normal 

alkane. The results indicate that the simple charge distribution should be modified in MD 

simulation to represent ultrafast behavior of saturated hydrocarbon.  
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 / g cm-3 D / m2 s-1  / g cm-3 D / m2 s-1 / g cm-3 D / m2 s-1

0.654 4.0×10-9 0.773 1.5×10-9 0.648 4.6×10-9 

0.638 3.3×10-9 0.753 1.0×10-9 0.647 3.0×10-9 
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