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 Abstract 

Technique to improve a thrust performance is proposed by reproducing electromagnetic wave propagation, 

discharge structure, and shock wave propagation structures inside a beaming propulsion vehicle. 

 

 Reasons for using JSS2 

Utilization of JSS2 is required to reproduce a multiscale physics of the electromagnetic wave, plasma, and shock 

wave propagations because a computational cost is very large. 

 

 Achievements of the Year 

A coupling calculation between the electromagnetic wave, plasma, and shock wave propagations was conducted 

by solving Maxwell’s equation, reaction diffusion equation for an electron transport, and neutral gas dynamics 

equation. An interaction between the plasma and electromagnetic wave was captured, which reproduced the 

plasma propagation toward the electromagnetic wave source. A discrete plasma structure was formed because of 

a wave standing. A strong Joule heating was obtained at the plasma front, which generated a strong shock wave. 

A positive thrust was obtained because a positive pressure of the shock wave interacted with the thruster wall. 
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 Usage of JSS2 

 Computational Information 

 

 

 Resources Used 

Fraction of Usage in Total Resources*1 (%): 0.11 

  

Process Parallelization Methods MPI 

Thread Parallelization Methods OpenMP 

Number of Processes 2 - 100 

Elapsed Time per Case 20 Hour (s)  
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Details 

 

Computational Resources 

System Name 
Amount of Core Time 

 (core x hours)  
Fraction of Usage*2 (%)  

SORA-MA 956,242.16 0.12 

SORA-PP 0.00 0.00 

SORA-LM 0.00 0.00 

SORA-TPP 0.00 0.00 

 

File System Resources 

File System Name Storage Assigned (GiB)  Fraction of Usage*2 (%)  

/home 476.84 0.49 

/data 9,765.63 0.17 

/ltmp 1,953.13 0.17 

 

Archiver Resources 

Archiver Name Storage Used (TiB)  Fraction of Usage*2 (%)  

J-SPACE 0.00 0.00 

 
*1: Fraction of Usage in Total Resources: Weighted average of three resource types (Computing, File System, 

and Archiver). 

 
*2: Fraction of Usage: Percentage of usage relative to each resource used in one year. 
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