
2005 Vol.43 No.5  pp.923-926   DOI:

  
A Theoretic Model for the Shock Observed in Geo-space

 SHI Jian-Kui,1 WANG Xiao,1 ZHANG Tie-Long,2 Torkar Klaus,2 and LIU Zhen-Xing1

 
1 Center for Space Science and Applied Research, the Chinese Academy of Sciences, Beijing 
100080, China 
2 Space Research Institute, Austrian Academy of Sciences, A-8010, Graz, Austria
(Received: 2004-7-19; Revised: 2004-9-6)

Abstract: An electrostatic model for the shock observed in the earth's polar region is 
established by deriving the “Sagdeev potential” from the magnetohydrodynamic equations in a 
cylindrical coordinate system. The results show that the shock can develop from the ion 
acoustic wave or ion cyclotron wave in the polar region, and can exist when the Mach number M 

and the initial electric field E0 satisfy the condition of |(a/M
2-1)E0|=1. Also, some features 

of the shock wave are discussed. The result can interpret the electrostatic shock observed in 
the earth's polar region.

 

PACS: 52.35.Tc, 52.30.Cv, 94.20.-y
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